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Influence of Health Behaviors and Occupational Stress on
Prediabetic State among Male Office Workers

Hosihn Ryu

1. Introduction

The economically active population in Korea has
been reported to be 62.3% of about 43 million people
aged 15 years or older [1]. According to the 2018
data [1] of the National Statistical Office,
workers constitute 57.7% of the economically active

male

population, and office workers such as managers and
professionals, were reported to comprise 60.9% of all
occupational clusters. Since office workers perpetually
perform document processing, communication,
information management, and decision-making tasks
mostly in offices [2], not only personal factors but
also workplace or environment characteristics affect
worker health, as they spend most of their daily
time in the workplace [3,4]. Such workplace-related
factors also affect the level of personal health and
unhealthy health behaviors [3,4]. In particular, a
previous study which investigated the health
behaviors of office workers in Korea reported that
78.4% of the participants consumed alcohol more
than 1-2 times per week [5], and a study [6] that
surveyed 4457 randomly
reported that 47.8%

smokers.

sampled office workers
of the male workers were
Compared to workers in other types of
occupations, office workers have insufficient levels of
physical activity due to the sedentary nature of their

work [3,4,7], and their average energy intake per 1

Jihyeon Moon"

Jiveon Jung

kg of body weight per day has been reported to be
higher than the standard value for their level of
activity, along with a high intake of fat [89]. In
addition, occupational stress among office workers
arising from work-related factors, such as job strain,
relationships with superiors and colleagues in the
workplace, and anxiety about their positions (e.g.,
early retirement), have been reported to be relatively
higher than that among blue—collar workers [7].
Factors related to occupational stress and health
behaviors lead to health problems among office
workers, and the prevalence of chronic diseases, such
as diabetes, obesity, hypertension, and hyperlipidemia
have been reported to be increasing steadily [3,4],
according to the data analysis of a national health
screening workers.
the
prevalence of cardiovascular diseases and causes
problems with normal metabolism, and in particular,
it has been reported to be a major cause of diabetes

program conducted among

Furthermore, occupational stress affects

[10]. Previous studies on workers [10,11] have also
reported that the concept of occupational stress,
which includes job demands, job strain, and effort -
reward imbalance, is related to the prevalence of
diabetes among male workers.

From 2012 to 2016, the prevalence of prediabetic
state and diabetes among adults aged 30 years or

older in Korea consistently increased from 19.9% to

Keywords: prediabetic state; health behavior; occupational stress; male; office worker
This study was published in the International ] of Environmental Res and Public Health, 2018;15;1264.

* Corresponding author: Jihyeon Moon

Department of Nursing, College of Nursing, Korea University, Seoul, 02841, Korea.

E-mail: dntkdjh222@Kkorea.ac.kr



Influence of Health Behaviors and Occupational Stress on Prediabetic State among Male Office Workers

24.8%, and from 10.1% to 13.7%, respectively, and
the prevalence of diabetic complications was also
high [12]. In addition, a 10-year cohort analysis of
(3]

health risks of triglyceride and increases in waist

office  workers in large corporations showed
circumference as overtime for such workers, and the
risk of contracting diabetes was 3.7 times, which
was the highest.

According to the criteria of the American Diabetes
Association (ADA), the fasting blood sugar level for
prediabetic state is between 100 mg/dL and 125
mg/dL [13], and about 5-10% of prediabetic people
develop diabetes [12,14 - 16].

only increases insulin resistance and exacerbates 3

Prediabetic state not

—cell function, but also affects organs such as the
eyes, kidneys, blood vessels, and heart, leading to
neuropathy, diabetic retinopathy, and cardiovascular
[17]. diabetes
prevented, and fasting blood sugar can be returned
to the normal range (under 100 mg/dL) by changing
health behaviors related to weight control, dietary
habits, and physical activity [17]. However, because

diseases Progression to can be

prediabetic people do not feel the need to control
their blood sugar level and change their health
behaviors due to their relatively lower knowledge
and interest in their own blood sugar level compared
to those diagnosed with diabetes, they do not engage
in proper health management [15].

Many studies have reported that prediabetic state
is related to health behaviors such as smoking
[18,19], drinking [20,21], physical activity [22], and
dietary habits [23].
including job demands and effort - reward imbalance,
is also related to the prevalence of diabetes [10,11].
Research that has comprehensively analyzed the
among occupational health
and prediabetic office

Moreover, occupational stress,

relationship stress,

behaviors, state among

workers, and identified that influencing factors of
prediabetic state is nonetheless lacking. Systematic
health management of office workers who are
exposed to unhealthy health behaviors is needed [3].
In particular, if preventive intervention programs are
applied based on the knowledge that the development
of a prediabetic state into diabetes can be prevented
through proper prevention and early
[17], the effect of

expected to be quite large. Accordingly, the present

interventions
such health management is
study was conducted on male office workers of one
company to analyze the effect of health behaviors
and occupational stress on prediabetic state.

2. Materials and Methods

2.1. Methods
The present study is a cross—sectional study
conducted on male office workers of a single

company located in Seoul, Korea. The subjects of
the present study were selected from all the workers
currently employed (about 1300 workers in 2017) by
the company according to the following procedures.
To collect data on 2014 regular health checkups,
and the results of a health screening questionnaire
for all the workers, the purpose and efficiency of the
study were explained to the health manager of the
company, and permission was obtained to acquire the
data. Random number IDs were used for all data on
health and health
questionnaires before the data were collected, so that
no individual could be identified. A health behavior
survey was carried out through the company intranet
for a total of three months. Only the participants
who agreed to the use of the survey data were

regular checkups screening

allowed to respond to the survey, and 764 people
(68.7%) of all 1300 employees completed the survey.
Among the respondents who completed the survey,
550 (72.0%) were male. Participants who had been
diagnosed with diabetes (19 participants whose
fasting blood sugar exceeded 125 mg/dL) and 256
participants whose responses were incomplete (74
181
workers whose fasting blood sugar was within the

workers who were in a prediabetic state,
normal limits) were excluded. Consequently, a total
of 275 participants were included in the analysis of
the present study to compare
normal fasting blood sugar level with individuals in
a prediabetic state.

To protect the of the
participants, the present study was conducted after
(KU-IRB-13-12) the

Institutional Review Board.

individuals with a

rights and interests

obtaining  approval from

2.2. Measures

Regular health checkups included blood tests,
anthropometric measurements, and blood pressure
measurements. Fasting blood sugar was measured by
a blood test. Following the criteria of the ADA [13],
people whose fasting blood sugar level was between
100 mg/dL. and 125 mg/dL were included in the

prediabetic state group, and those whose fasting



blood sugar level was less than 100 mg/dL were
the group. Anthropometric
included body weight, height, body
mass index (BMI), and waist circumference. Body

included in normal

measurements

weight and height were used to calculate BMI,
which was obtained by dividing body weight (kg) by
height (m2). Blood pressure included diastolic blood
pressure and systolic blood pressure, and it was
measured by health care provider at the time of
regular health checkups. Regular health checkups
were conducted at a designated health checkup
hospital based on the Korean Occupational Safety
and Health Act, and all measurements were made
according to standardized manuals.

The health questionnaire conducted at the time of
the health
regarding smoking, drinking, and physical activities.

regular checkups included questions
Smoking, drinking, and physical activities correspond
to four health behaviors (smoking, drinking, physical
activities, and dietary habits) related to noninfectious
diseases announced by the World Health
Organization (WHO) [24]. Smoking was classified
according to past and present smoking status (never
smoked, smoked before but quit, currently smoking).
1S a quantitative concept measured by
average daily drinking during the past one year. It

Drinking

was measured by average daily drinking (not
drinking or less than one drink, one drink to less
than five drinks, five drinks or more) in the light of
the criteria of the National Institute of Alcohol
Abuse and Alcoholism (NIAAA) [25].

physical activities were measured by the frequency

In addition,

of exercise intense enough to become damp with
sweat per week (5-6 times (almost every day), 3 -4
times, 1 -2 times, no exercise at all).

The health behavior survey included dietary habits
among health behaviors and occupational stress.
Dietary habits the

seasonal fruits five times or more per week and two

captured intake of various
or more types of vegetables in various colors per
meal during the past week (had both fruits and
vegetables, had fruits or vegetables, did not have
fruits or vegetables). For occupational stress, the
Korean Occupational Stress Scale-Short Form
(KOSS-SF) was used, which was developed by the
Korea Occupational Safety and Health Agency [26].
KOSS-SF is developed and standardized to measure
unique and specific occupational stressors in Korean
workers, and used by most domestic businesses [26].
The instrument comprises a total of 24 items in

b8t =7 A208(2018)

seven subareas, including four items on job demands,
four items on lack of job autonomy, three items on
interpersonal conflict, two items on job insecurity,
four items on the organizational system, three items
lack of the
occupational climate. Each item is measured on a
Likert scale (one point for strongly disagree, two
points for disagree, three points for agree, and four
points for strongly agree), where higher total scores
indicate higher occupational stress. The reliability of
the instrument at the time of development measured
by Cronbach’s a was 0.51 - 0.85 [26], and Cronbach’s
a in the present study was 0.82, with a coefficients

on reward, and four items on

for the subscales ranging from 0.81 to 0.83. In the
present study, the total score and converted score of
each domain were converted into a full score of 100
points, and scores were then classified into quartiles
based on the evaluation reference values of the
KOSS-SF. Analysis was performed on the 1-2
quartile (which was formed by combining the 1st
and 2nd quartiles), 3rd quartile, and 4th quartile,
where the 1-2 quartile was used for reference [27].
The conversion equation was as follows:

e Converted score of each domain
{(actual score — number of items)
+(highest predictable score— number of items)}
x 100

® Total score of occupational stress =
sum of converted scores of seven domains/7

2.3. Statistical Analysis

The Statistical Package for the Social Sciences
(SPSS) statistics 23.0 program (IBM Corporation,
New York, USA) was used to analyze the data, and
the analysis
Descriptive statistics were calculated to determine
the health-related
characteristics, and occupational
To
identify the difference between health behaviors and
occupational stress according to the existence of
prediabetic ~ state, t-test and X2 test
performed, and the correlations between prediabetic
state and the measured variables were analyzed
using Spearman’s correlation coefficients. In addition,

specific method was as follows.
sociodemographic characteristics,
health behaviors,

stress characteristics of male office workers.

a were

multiple logistic regression analysis was used to
analyze the risk of health behaviors and occupational
To identify the
influencing factors of prediabetic stepwise

stress for prediabetic state.

state,
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Table 1. Sociodemographic and Health-Related Characteristics in the Study Population.

Total Normal Prediabetic State
Characteristics (N =275) (N = 183) (N=92) Hh p-Value
Mean £ SD or n (%)
Sociodemographic Characteristics

Age (years) 38.1 =815 36.8 £7.63 40.9 + 8.49 —4.06 <(0.001
Marital status 8.28 0.004

married 177(53.2) 107(58.5) 70(79.3)

unmarried 08(35.8) 76(41.5) 22(20.7)
Education level 3.59 0.058

University graduates 234(85.1) 161(88.0) 73(79.3)

Graduate school 41(14.9) 22(12.0) 19(20.7)
Working years (years) 863 4+7.32 7.64 4+ 6.80 10.60 £ 7.95 —3.05 0.003

Health-Related Characteristics

FBS (mg/dL) 95.69 = 11.00 89,99 + 6.58 107.03 = 9.06 —17.79 <0.001
Height (cm) 1749 +5.29 174.7 + 5.30 175.3 £5.30 —(.86 0.358
Bud_\; weight (kg) 755+ 10.18 74.2 +10.08 78.0 =995 —2.93 0.004
BMI (kg/ m?) 24.63 £2.84 2427 £ 2.82 2534+ 274 —2.99 0.003
WC (cm) 85.48 + 8.0 84.53 +£7.93 87.38 £ 8.10 —2.79 0.006
SBP (mmHg) 120.03 +12.23 118.60 + 11.91 122,87 +12.42 —2.77 0.006
DBP (mmHg) 76.66 +=9.39 75.68 +£49.12 78.59 + Y.66 —2.44 0.015

FBS = fasting blood sugar; BMI = body mass index; WC = waist circumference; SBP = systolic blood pressure;
DBP = diastolic blood pressure; t = independent t-test; x* = chi-square test

multiple logistic regression was performed using
regression models. Among the statistically significant

variables in the descriptive statistical analysis

and risk analysis, working years, marital status,

waist circumference, systolic blood pressure, and
diastolic blood pressure were included to perform
multiple logistic regression, but age, body weight,
and BMI were excluded, since working years were
highly correlated with age and waist circumference
were highly related with body weight and BMI, and
working  years circumference

and waist were

important factors for office workers [3,28].

3. Results

3.1. Sociodemographic and
Health-Related Characteristics.

The results of the comparison of sociodemographic
and health-related characteristics between the normal
group and prediabetic group (Table 1) showed that
the average working years for the normal group and
group were 7.64 10.60 years,
respectively, which indicates that individuals in the
prediabetic group have worked longer than those in
(p 0.003). In addition, the

prediabetic and

the normal group

average waist circumference of the prediabetic state
group was 87.38 cm, which was greater than the
average waist circumference of 84.53 cm for the
normal group (p = 0.006).

3.2, Status of Health Behaviors and
Occupational Stress

In terms of drinking among health behaviors,
about 11% among the participants drank “five drinks
or more” in the prediabetic group, which was about
five times greater in terms of percentage than the
four participants (2.2%) who did so in the normal
In the the
distribution of “5-6 times (almost every day)” was

group. case of physical activities,
found to be about five times higher in the normal
group than in the prediabetic state group (p = 0.011).
For occupational stress, the total score of 44.67 for
the prediabetic state group was higher than the
score of 39.11 for the normal group (p < 0.001). The
proportion in the 4th quartile, which signifies high
occupational stress, for the prediabetic state group
was higher than that for the normal group, while the
proportion in the 1-2 quartile, which signifies low
occupational stress, was lower for the prediabetic

state group than for the normal group.
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Table 2. Correlation of Health Behaviors and Occupational Stress.

Total Normal Prediabetic State
Variables (N =275) (N = 183) (N =92)
r (p-Value)
Health behaviors
Smoking 0.22(<0.001) 0.16(0.032) 0.37(<0.001)
Alcohol consumption 0.30(<0.001) 0.21(0.004) 0.53(<0.001)

0.12(0.041)
0.28(<0.001)

Physical activity
Diet

—0.16(0.031)
0.09(0.232

0.34(0.001)
0.58(<0.001)

Occupational stress

Short form total 0.19(0.002)

0.11(0.136) 0.31(0.003)

Subscales
Job demand

Insufficient job control
Interpersonal conflict

Job insecurity
Organizational system

Lack of reward
Occupational climate

0.11(0.082)
0.08(0.217)
0.15(0.012)
0.13(0.031)
0.28(<0.001)
0.06(0.301)
0.11(0.072)

0.09(0.218) 0.21(0.043)
0.04(0.573) 0.05(0.641)
—0.03(0.643) 0.25(0.017)
—0.05(0.512) 0.21(0.049)
—0.01(0.873) 0.27(0.010)
—0.06(0.402) 0.40(<0.001)

—0.08(0.288) 0.20(0.059)

3.3. Correlation of Health Behaviors

and Occupational Stress

In the case of health behaviors, the prediabetic
state group showed stronger correlations with all
subfactors of smoking (r = 0.37, p < 0.001), drinking
(r = 053, p < 0.001), physical activities (r = 0.34, p
0.001), and dietary habits (r 058, p < 0.001)
than the normal group. In terms of occupational
stress, the prediabetic state group showed stronger
correlations with the total score and scores of all
subscales than the normal group (Table 2).

34. Odds ratio of Health Behaviors and
Occupational Stress

The results of the analysis of the risk of health
behaviors and occupational stress for prediabetic
state are shown in Figures 1 and 2. For occupational
stress, the risk in the 4th quartile was higher for the
total occupational stress score and the scores of each
subscale than the risk in the 1 -2 quartile. The risk
of interpersonal conflict, job insecurity, organizational
and occupational climate the

system, among

subscales was statistically significant.

3.5. Factors Influencing Prediabetic State

Table 3 shows the vresults regarding the
influencing factors of office workers’ health behaviors
and occupational stress for prediabetic state. For

Model 1,
including only the significant variables in the risk
analysis for each explanatory variable to consider the
effect on other explanatory variables. For Model 2,

regression analysis was performed by

analysis was performed by adding working years,
marital status, waist circumference, and diastolic and
systolic  blood pressure. Both models were
statistically significant (Model 1: x2 4596, p <
0.001, Model 2: x2 5887, p < 0.001), and the
explanatory power of Models 1 and 2 according to

the Nagelkerke coefficient of determination were
21.4% and 26.7%, respectively. The classification
accuracy of Models 1 and 2 was 74.5% and 73.8%,
respectively, and the goodness of fit of the models
performed using the Hosmer - Lemeshow test failed
to reject the hypothesis that there is no difference
between the observed value and predicted value of
the model, (Model 1: x2 = 5.11, p = 0.746, Model 2:
X2 11.30, p 0.185), which indicates that the
presented models coincide with the data well.

In Model 1, drinking and dietary habits among
health job

behaviors and insecurity and
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Health Behavior Odds Ratio (95% Cl)
Smaking |
experience smoker — 1.03(0.58-1.83)
current smoker [ ] 3.79(1.03-14.03)
Aleohol consumption
1~4.9 drinks +l— 1.36(0.78-2.37)
2 5 drinks [ ] 5.09(1.43-18.12)
Physical activity
3~4 times a week . 2.17(0.23-20.27)
1~2 times a week . B — 3.84(0.73-33.24)
never | 6.45(1.28-56.95)
Diet
only vegetables / only fruits + 2.37(1.15-4.88)
neither vegetables nor fruits —H 3.74(1.93-7.66)
T T T T T T T
o 1 2 4 8 16 32 64

Figure 1. Odds ratio (OR) of health behaviors including smoking, alcohol consumption, physical
activity, and diet. The OR was marked to the square points, and adjusted for working years, marital
status, waist circumference, systolic blood pressure, and diastolic blood pressure. References were
“Never” on smoking, “None or <1 drink” on alcohol consumption, “5~6 times a week” on physical
activity, and “Both vegetables and fruits” on diet. CI = confidence interval.

Occupational Stress Odds Ratio (95% Cl)
Short Form Total
3Q [ s 2.04(0.99-4.26)
4Q
& il . 7.91(282-22.19)

Job demand

3Q B 1.26(0.63-2.53)

aa Li 1.17(065-2.12)
Insufficient job control

3Q ] B 1.57(0.66-3.76)

4Q = 1.82(066-5.04)
Interpersonal conflict

3Q e 2.07(1.04-4.12)

4Q — 2,50(1.23-5.08)
Job insecurity

4Q —;—— 1.77(1.03-2.02)
Organizational system

3Q L 3.66(1.69-7.95)

4qQ — 4.83(2.40-9.70)
Lack of reward

3Q Rl 1.31(060-2.83)

4Q |1, 1.54(0.74-3.20)
Occupational climate

1Q e N 2.08(1.09-3.96)

4Q — 2.69(139-5.22)

1 | 1 I I 1
o 1 2 8 16 32

Figure 2. Odds ratio (OR) of occupational stress. The OR was marked to the square points and
adjusted for working years, marital status, waist circumference, systolic blood pressure, and diastolic
blood pressure. References were 1-2 Quartile (1-2 Q). CI = confidence interval; 3 Q = 3 Quartile; 4
Q = 4 Quartile.
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Table 3. Factors Influencing Prediabetic State (N = 275).

Model 1
Vartables
B SE Wald F p-Value
Health behaviors
Aloohol consumption
MNone or <1 drink (LK
1-4.9 drinks 17 030 30 01544
>5 drinks L65 (.70 B.57 0015
et
Both vegetables and fruits (AL
Cnly vegetables fonly fruits 0.74 0.37 98 0044
Meither vegetables nor fruits 0493 0.38 AL 0.014
Drocupational stress
Job insecurity
1-20) LI
3Q - - B <
400 0.53 .29 339 0065
Cirganirational system
1~240) LIRL ]
30 L .39 667 0,010
40 141 .36 15.36 <0001
Model 2
Variables
B SE Wald F p-Value
Health be havions
et
Both vegetables and fruit 00
Cnly viegetables fonly fruits 077 0.39 197 0.046
Meither vegetables nor fruits 120 .39 u.64 0002
Crocupational stress
Short form botal
1-20 .00
30 015 .42 116 .04E
40 133 .59 a78 0.024
Crrganizational system
1-20) U4
30 1L.O07 141 4.4 0,004
40 113 043 .54 0,00
Working years (years) 0.52 o2 29 (.00
Waist circumference {cm) L7 0.19 37 0012

Model 1 was nonadjusted and Model 2 was adjusted for working years, marital status, waist circumference, systolic
blood pressure, and diastolic blood pressure, B = Unstandardized beta coefficient; 5E = standard error; OR = odds
ratio; Cl = confidence interval; 1-2 {0 = 1-2 Caartile; 3 (O} = 3 Cruartile; 4 Q = 4 Quartile.

organizational the subscales of
occupational stress were found to be significant

influencing factors of prediabetic state. In Model 2,

system among

dietary habits, total occupational stress score,
organizational system, working years, and waist
circumference  were found to be significant

influencing factors of prediabetic state. In particular,

total occupational stress score and organizational

system within the 4th quartile and “did not have
fruits or vegetables” were found to act as significant
influencing factors of prediabetic state.

4. Discussion

Of the 550 male office workers who completed the

survey, 166 workers were in a prediabetic state,
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which indicates a prevalence of 30.4%. This figure is
higher than the average prevalence of 24.8% [12]
among Korean adults aged 30 years or older. In
addition, the prevalence of prediabetic state in the
present study is higher than that of previous studies
that did not consider gender and occupation, since
the prevalence of prediabetic state is generally higher
among males than among females and in office jobs
than in manufacturing jobs [29].

Many previous studies [14,30 - 32] have considered
BMI, body weight, and physical activity as the main
influencing workplace-based diabetes
prevention programs. However, the results of the

showed that dietary habits, total
stress system,

factors in

present study

occupational score, organizational

working years, and waist circumference are the main

influencing factors of prediabetic state among
workers.
In particular, in the case of dietary habits,

previous studies have confirmed that the intake of
fruits and vegetables important factor that
reduces the prevalence of diabetes [23,33]. Yin et al

is an

[23] reported findings similar to that of the present
in that the risk
diabetes increases when fruits and vegetables are

study of prediabetic state, and
rarely consumed or not consumed at all, compared to
when they are frequently consumed. The slight
difference in the risk of prediabetic state between the
present study and previous studies appears to be due
to the differences in the recommended standards for
the of
meta—analysis of type 2 diabetes mellitus showed
especially
green leafy vegetables, reduces the risk of diabetes,
but no significant benefit of consuming fruits and

dietary  habits. Meanwhile, results a

that the intake of fruits or vegetables,

vegetables together was found [34]. This divergence
in the findings may be due to the use of a different
instrument from that of the present study since the
analysis was conducted after standardizing the intake
intake (106 g).
Therefore, not only the simple act of consuming

of fruits or vegetables to daily

fruits or vegetables but also the amount of intake
per day needs to be considered in future studies.
Regarding the total occupational
Djindjic et al. [10] reported a significant association
diabetes.
in the case of male workers,

stress  score,

between occupational stress and

Particularly, higher
occupational stress was associated with a higher
prevalence of diabetes, and it was found that the

level of occupational stress was the highest among

bank employees who have relatively longer working
hours in a sitting position. A study that examined
the association between work stress and diabetes
and prediabetic state found that higher occupational
is associated with diabetes and prediabetic
[35]. addition, look at the
differences in occupational stress by diabetes status

stress

state In a closer
indicated that, particularly among men, workers with
diabetes did not have the highest level of work
stress; instead, the occupational stress of workers in
the prediabetic state was the highest. Based on the
findings of the present and previous studies, it is
important that employees with diabetes, and those in
try
occupational stress as a preventive measure.

Regarding
subscale of occupational stress, previous studies that
the
organizational system and fasting blood sugar level
or prediabetic state are lacking other than a study
[36] carried out on Korean workers employed

various workplaces. A previous study conducted on

prediabetic ~ state, to manage and reduce

organizational system, which is a

have analyzed relationships between

in

2097 workers who received health examinations at
the health examination center of a university hospital
reported that the multivariable-adjusted OR (95% CI)
of the incidence of diabetes among those with job
insecurity was 0.44 (95% CI 025-0.76) in the
“high” group (the group with above median value)

group compared with the reference “low” (the group
with below median value) group, but the influence of
other subareas was nonsignificant [36]. This is a
somewhat different finding from that of the present
study, which found that organizational system is a
major influencing factor of prediabetic state. This
difference in the results may be attributed to the use
of office workers as subjects in the present study,
as the aforementioned study did not take social and
occupational characteristics into consideration.
Furthermore, the findings regarding the subareas of
occupational stress that lead to significant increases
in fasting blood sugar level were also somewhat
different. Such differences may be due to the use of
a different instrument from that used in the present
study, which used the KOSS-SF, an occupational
stress measurement instrument developed for Korean
workers, as the previous study defined occupational
stress using job-demand control (JDC) and
effort-reward imbalance (ERI).

According to a 10-year cohort analysis of office

workers in large corporations [3], the OR of those



who worked for over 20 years, compared to those
who worked 1 to 2 years, were 2.70 (95%CI = 1.63 -
4.45) in waist circumference (male >90 cm), and the
risk of contracting diabetes was 3.7 times, which
was the highest. In addition, previous studies [28,37]
reported that it was important to monitor and
prevent increases in waist circumference to reduce
the increasing burden of prediabetes, diabetes, and its
complications. These are similar to the results of the
present study and highlight the need for further
studies to consider working years and maintaining
waist circumference.

In addition to dietary habits,

stress score, and organizational system that were

total occupational

identified as major influencing factors of prediabetic
state, the analysis of the risk of health behaviors
and occupational stress for prediabetic state showed
that the risk of prediabetic state if the
individual is currently smoking, drinks five or more

is high

drinks, and does not engage in physical activity, as
well as if the scores on the subscales of occupational
stress (i.e., interpersonal conflict, job insecurity, and
occupational climate) are high.

A previous study [19] that aimed to identify the
relationship between smoking behavior among male
workers and the prevalence of prediabetic state
reported that the prevalence of prediabetic state is
1.12 times higher for those who have smoked 100 or
more cigarettes during their lifetime, or those who
are current smokers, than for nonsmokers, but the
result was not statistically significant (p = 0.06). A
study conducted on adults [18] reported that current
smoking significantly increases the risk of prediabetic
state (p < 0.001). This result is consistent with the
of the present study that the risk of
prediabetic state for current smokers is higher than

results

that for nonsmokers. Meanwhile, because the risk of

prediabetic state increases when the amount of

smoking is greater, and the duration of smoking
cessation is shorter [38], it is necessary for future
studies to consider not only smoking behavior in the
past or present but also the amount of smoking and
the duration of smoking cessation in the past or
present.

Huang et al. [20] analyzed the risk of prediabetic
state among current drinkers and nondrinkers, and
determined that current drinking behavior increases
the risk of prediabetic state. In addition, it has been
reported that as the amount of drinking increases,

the risk of diabetes increases up to 1.63 times, and
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the added risk for diabetes and prediabetic state
increases up to 154 times [21,39], which suggest
that important health
behavior to prevent prediabetic state.

the
physical activities and prediabetic state has been
somewhat but
reported that moderate physical activity for 30 min
or more every day reduces the risk of diabetes
[22,40]. In particular, a previous study [22] conducted
identify the risk factors of diabetes
American males reported that the risk of diabetes
decreases as the frequency of engaging in moderate

moderate drinking is an

Research on direct association between

insufficient, most  studies have

to among

physical activity for 30 min or more every day
increases. That is, moderate physical activities for 30
min or more may have a positive effect on
preventing prediabetic state and glycemic control.
[41]

state

Meanwhile, Nakanishi, Takatorige, and Suzuki
reported that diabetes prediabetic

progressively  decreased by increasing
expenditure daily life activity,

occupational physical activity, brisk walking, riding
(standing position)
it
interventions to consider not only moderate physical
activity, but also daily life
beneficial for managing fasting glucose.

and
energy
such

on as

vehicles to and from work.

Therefore, is necessary for future studies or

activities that are

Previous studies [10,11] conducted to determine the
relationship among occupational stress, fasting blood
sugar level, and risk of diabetes have reported the
following results. Djindjic et al. [10] found that the
high demand, strictness, and conflict/uncertainty are
not associated with diabetes. However, a study that
investigated the possible influence of work stress on
diabetes reported that in men, high work demands
and high job strain decrease the risk for diabetes, as
did an active job (high demands and high decision
latitude) [42]. These findings are somewhat different
from the results of the present study, which found
that subjects with high scores on the subscales of
occupational  stress job
insecurity, and occupational climate) had a high risk
for prediabetic state. That is, there is conflicting
evidence regarding the subscales of occupational
stress; therefore, it necessary to carry out
repeated research to determine whether its subscales

(interpersonal  conflict,

is

are associated with diabetes or prediabetic state, and
how they are related.

Since the present study performed an integrative
analysis on data from regular health examinations,
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health questionnaires, and a health behavior-related
survey of all the employees of a company, it can be
used as the results of a basic analysis for the
development of a prediabetic intervention program. In
particular, the significance of the present study lies
in the determination of risks and correlations among
health behaviors, occupational stress, and prediabetic
state, as well as a systematic analysis of the
influencing factors among male office workers who
have been reported to have difficulties in practicing
health behaviors and have experienced a high level
of occupational stress. Nevertheless, the present
study has the following limitations. First, since the
study was conducted on male office workers working
at a company at one point in time, the ability to
identify cause—and-effect relationships accurately, or
generalize the results, is somewhat limited. However,
it would help to examine the associations among
occupational stress, health behaviors, and prediabetic
state of office workers and the influencing factors of
prediabetic state. Second, the study sample was
relatively small, and the response rate was low,
since participation in the survey was voluntary.
However, the results are meaningful because this
study was conducted on all employees of a company.
Finally, since the working environment and health
characteristics of office workers could differ, repeated
and further studies are needed to overcome such
limitations, and in particular, repeated research
through analysis of government-based datasets is
needed.

5. Conclusions

The prevalence of prediabetic state among male
office workers who were the subjects of the present
study was 30.4%, which was higher than the
prevalence (24.8%) among general Korean adults
aged 30 years or older. This finding implies the
necessity of health promotion programs for high-risk
groups for chronic disease, which 1is especially
applicable to prediabetic state among the various
health problems of office workers. Furthermore,
based on the analysis of the present study, which
showed a significant influence of dietary habits
among health behaviors, total occupational stress
score, and organizational system among the
subscales of occupational stress on prediabetic state,
organized changes of not only individual workers,
but also workplaces, are needed for the systematic

prevention and management of diabetes. In other
words, comprehensive changes that include individual
workers and the work environment need to be
induced by preponderantly reflecting on matters
related to dietary habits, total occupational stress
score, and the organizational system in intervention
targeting
development of comprehensive intervention programs

programs prediabetic state. The
with considerations given to health behaviors and
occupational stress-related variables for male office
workers in a prediabetic state is also necessary, and
large-scale expanded research is needed to identify
the influencing factors of prediabetic state among
Korean office workers. Finally, active and systematic
interventions by the government are necessary for
people in a prediabetic state who lack knowledge on
health management compared with people who
already have a chronic disease. The present study is
the first study to collectively analyze health
behaviors, occupational stress, and prediabetic state
among office workers, and it is expected to be
effectively utilized in workplace-based intervention
programs conducted for office workers in the future.
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Influence of Health Behaviors and Occupational Stress on
Prediabetic State among Male Office Workers

Hosihn Ryu - Jihyeon Moon™ - Jiyeon Jung

College of Nursing, Korea University, Seoul, South Korea

Abstract: This study examined the influence of health behaviors and occupational stress on the prediabetic state
of male office workers, and identified related risks and influencing factors. The study used a cross-sectional
design and performed an integrative analysis on data from regular health checkups, health questionnaires, and a
health behavior-related survey of employees of a company, using Spearman’s correlation coefficients and multiple
logistic regression analysis. The results showed significant relationships of prediabetic state with health behaviors
and occupational stress. Among health behaviors, a diet without vegetables and fruits (Odds Ratio (OR) = 3.74,
95% Confidence Interval (CI) = 193 -7.66) was associated with a high risk of prediabetic state. In the subscales
on occupational stress, organizational system in the 4th quartile (OR = 4.83, 95% CI = 2.40 - 9.70) was significantly
associated with an increased likelihood of prediabetic state. To identify influencing factors of prediabetic state, the
multiple logistic regression was performed using regression models. The results showed that dietary habits (= 1.20,
p = 0.002), total occupational stress score (= 1.33, p = 0.024), and organizational system (= 1.13, p = 0.009) were
significant influencing factors. The present findings indicate that active interventions are needed at workplace for
the systematic and comprehensive management of health behaviors and occupational stress that influence

prediabetic state of office workers.
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Trajectories of change in cognitive function in people with

chronic obstructive pulmonary disease

Soo Kyung Park’

1. INTRODUCTION

Although chronic obstructive pulmonary disease
(COPD) has long been characterised as a
progressive, irreversible loss of airflow to the lungs,
clinicians now consider it to be a systemic disease
as well (Agusti & Soriano, 2008; Vestbo et al,
2013). This extrapulmonary characteristic has been
amply demonstrated by the comorbidities associated
with it (Schnell et al.,, 2012). Cognitive impairment is
one such comorbidity (Corsonello et al., 2011). A
meta-analysis has shown that people with COPD
have a higher risk of cognitive impairment than
control subjects (Zhang et al., 2016). The prevalence
of cognitive impairment has been reported to be 12%
-88% in people with COPD (Hynninen, Breitve,
Wiborg, Pallesen, & Nordhus, 2005). Such individuals
have been reported to have cognitive impairment in
the domains of attention, memory and executive
function (Dodd, Getov, & Jones, 2010; Schou,
Rydahl-Hansen, &
Phanareth, 2012). Poor performance in cognitive

Dstergaard, Rasmussen,
testing 1s a significant concern for people with
COPD because it is closely associated with increased
disability and mortality and poor adherence to
medication regimens, which may affect
self-management of the disease (Antonelli-Incalzi et
al., 2006; Cleutjens, Janssen, Ponds, Dijkstra, &
Wouters, 2014; Incalzi et al, 1997, Martinez,
Richardson, Han, & Cigolle, 2014).

Complementing cross-sectional studies, a recent

longitudinal study has reported that COPD was
significantly associated with more rapid cognitive
decline over 3 years in patients than in control
subjects (Zhou et al., 2012). Not only does COPD
increase the risk of cognitive impairment over time,
but individuals who have had COPD more than 5
yvears had a greater risk of developing cognitive
impairment (Rusanen et al., 2013; Singh et al., 2014).
In addition to the significant impact of cognitive
function measured at one time point on
health-related outcomes, longitudinal changes in
cognitive function appear to be significantly
associated with functional decline in healthy older
adults over time (Royall, Palmer, Chiodo, & Polk,
2005). Decline in executive function has been
significantly associated with change in instrumental
activities of daily living in healthy older adults over
3 years (Royall, Palmer, Chiodo, & Polk, 2004; Sloan
& Wang, 2005). However, how cognitive function
changes in people with COPD over time is not well
known, despite the fact that it declines rapidly in
this population and significantly impacts functional
decline in healthy older adults. Furthermore, most
studies have used only mean scores of cognitive
tests to describe changes in cognitive function, which
may limit individual variations (Incalzi et al., 1998;
Zhou et al, 2012). Although several cross-—sectional
studies have identified factors associated with
cognitive function in people with COPD (Dodd et al.,
2010; Park & Larson, 2015), few studies have
examined factors associated with cognitive change
over time. Examining the characteristics of people

Keywords: prediabetic state; health behavior; occupational stress; male; office worker
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with COPD whose cognitive function has declined
cannot be underestimated because it has such a
significant impact on changes in health-related
outcomes. Thus, this study examined the trajectories
of change in cognitive function and associated
factors in people with COPD over 3 years, focusing
on executive function, as measured by the trail
making test (TMT). Executive function is one of the
common cognitive domains in which people with
COPD experience cognitive impairment.

2. LITERATURE REVIEW

2.1. Changes in cognitive functions in healthy
older adults and people with COPD

Changes in cognitive function in healthy older
adults over time have been described in the
literature. As measured by the TMT, longitudinal
changes in executive function and processing speed
occur throughout adulthood, becoming more negative
as people age (Salt-house, 2011). Executive function
and global function, as measured by the Mini Mental
State Examination (MMSE), deteriorated in healthy
older adults over 3 years, using latent growth curve
analysis (Royall et al., 2004, 2005). Significant decline
in processing speed and MMSE scores was also
found in 2,938 people aged 72 over 6 years (Welmer,
Rizzuto, Qiu, Caracciolo, & Laukka, 2014). Cogni-tive
decline over 10 years, as measured by MMSE, was
also reported in healthy older adults (Tilvis et al.,
2004). Overall, global cognitive function, executive
function and processing speed have declined over 2.5
- 10 years in healthy older adults.

Few studies have described changes in cognitive
function in people with COPD. As measured by the
MMSE, cognitive function significantly declined in
people with COPD (mean age of 68 years) over 2
years (Incalzi et al, 1998). A recent longitudinal
study has shown that people with COPD with a
mean age >80 years had a more rapid rate of
cognitive decline over 3 years, based on MMSE
scores, word list recall, delayed recall, animal
category fluency and symbol digit modalities (Zhou
et al., 2012). Cognitive decline in people with COPD
was also reported over 6 years, using a data set
from the Health and Retirement Study (Hung,
Wisnivesky, Siu, & Ross, 2009). However, few
studies have been conducted to describe detailed
patterns of change in cognitive function in people
with COPD over time. Most of the COPD studies
reviewed have shown changes using mean scores of
cognitive function in all samples; however, this may

not be the best way to describe change in cognitive
function over time. This mean-based statistical
approach could not capture individual variations over
time.

Trajectories of change in cognitive function have
not been examined in people with COPD but have
been in people with other chronic disease. Alosco et
al. (2014) found stable change in attention and
executive function over 1 year in people with heart
failure but identified three classes in changes of
attention and executive function using latent class
growth analysis: average, low average and
moderately impaired. In a study of people with heart
failure, Riegel, Lee, Glaser, and Moelter (2012) also
found little change in processing speed over 6
months and identified two classes, using growth
mixture modelling (GMM): average and below
average. Likewise, examining trajectories of change
in cognitive function may enable heathcare providers
to better understand individual variations in cognitive
changes over time.

2.2, Factors affecting changes in cognitive
function in healthy older adults and people with
COPD

The literature identifies factors associated with
changes in cognitive function in healthy older adults.
Age and executive function at baseline were
significantly associated with decline in executive
function over 3 years (Royall et al, 2004).
Comorbidity was a strong predictor of cognitive
decline over 1 year and impaired cognition measured
by the MMSE at baseline predicted further cognitive
decline (Tilvis et al., 2004). Cognitive decline was
associated with apolipoprotein E 4, slightly elevated
calcium levels and a feeling of loneliness (Tilvis et
al., 2004). The level of objectively measured physical
activity was also associated with the rate of global
cognitive decline in healthy older adults over 4 years
(Buch-man et al., 2012)

However, few studies have examined sample
characteristics for changes in cognitive function in
people with COPD. Only one study has found that
patients who experienced a decline on the MMSE
over 2 years had a lower, per centpredicted value of
forced vital capacity (FVC) and less depression at
baseline (Incalzi et al., 1998). Thus, examining the
sample characteristics of those who exhibit cognitive
change over time in people with COPD is necessary
and may identify those at greater risk of developing
cognitive decline over time..

The purposes of this study were (i) to describe
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changes in cognitive function, as measured by the
TMT; (i) to identify distinctive patterns of change
in cognitive function, and (iii) to examine predictors
of change in cognitive function in people with severe
COPD, wusing a data set from the National
Emphysema Treatment Trial (NETT). Factors that
might predict changes in cognitive function in people
with COPD were based on Dodd et al’s (2010)
framework and past studies of people with COPD
and healthy older adults (Incalzi et al., 1998; Royall
et al., 2004; Tilvis et al.,, 2004). Predictors of interest
included pulmonary function test results, exercise
capacity, dyspnoea, depression and health-related
quality of life.

3. METHODS

3.1. Design

This longitudinal study and secondary data
analysis used a data set from the NETT, a study
that was planned by the Centers for Medicare and
Medicaid Services, the National Institutes of Health
and the Agency for Healthcare Research and Quality.
The NETT was a multicenter, longitudinal,
randomised controlled trial; its aim was to evaluate
the effect of lung volume reduction surgery vs.
medical therapy on survival and exercise capacity in
people with severe emphysema (NETT, 1999;
Weinmann, Chiang, & Sheingold,(2008)

3.2, Sample, settings and procedures

Seventeen clinics participated in the original study
(NETT, 1999). Subjects were either self-referred for
evaluation at a clinical site or referred by a
physician. To be included in the original study,
subjects had to have radiological evidence of bilateral
emphysema, severe airflow obstruction and
hyperinflation, and the ability to complete pulmonary
rehabilitation (NETT, 1999). Persons were excluded
if they were at high risk of perioperative morbidity
or mortality, considered to be unsuitable for lung
volume reduction surgery, or unlikely to complete the
trial (NETT, 1999).

At each clinical site, after enrolment and
pulmonary rehabilitation, subjects were randomised
into either a medical therapy group or a medical
therapy group who had undergone lung volume
reduction surgery (NETT, 1999). In total, 3,777
subjects were evaluated, 1,218
randomisation, 610 subjects were assigned to the

underwent

medical therapy group, and 608 were assigned to the
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surgery group (NETT, 2003). In our study, we
included only subjects who had data for all study
variables, regardless of their group. Subjects in both
groups participated in pulmonary rehabilitation before
and after randomisation. Several demographic and
clinical measures were administered at baseline and
re—examined at 6 months, 12 months and every year
thereafter. Besides primary outcomes (i.e., survival
and maximum exercise capacity), quality of life,
disease-specific symptoms and pulmonary function,
radiological studies have also been assessed
throughout the study. Except for TMT data, baseline
data for all study variables were used in the current
analysis. All baseline measures in the current
analysis were obtained before randomisation and
pulmonary rehabilitation. TMT was measured at
baseline, 1, 2 and 3 years. Informed consent was
obtained from each subject, and the study was
approved by the institutional review board at each
clinic site in the original study. Because this study
was a secondary data analysis, it was exempted
from institutional review board approval at the
principal investigator’s institution.

3.3. Instruments

3.3.1 Demographic and clinical data

Age; gender; marital status; income level;
employment status; smoking history; oxygen use;
and use of oral steroids, inhaled steroids and
antidepressants were collected by patient interview
using standardised instruments. Body mass index
(BMI) was calculated by measuring weight and
height.

3.3.2 Pulmonary function testing

Patients underwent spirometry and
plethysmographic lung volume measurement after
albuterol was administered. All tests adhered to
American Thoracic Society guidelines (1995a, 1995b).
Forced expiratory volume in one second (FEV1),
FVC and diffusing capacity of the lungs for carbon
monoxide (DLCO) were used for this analysis; all
values were calculated for predicted value (Crapo &
Morris, 1981; Crapo, Morris, & Gardner, 1981).
Arterial blood gas (ABG), partial pressure of oxygen
in arterial blood (PaO2) and partial pressure of
carbon dioxide in arterial blood (PaCO2) were all

measured and used for the analysis.

3.3.3 Exercise capacity
The cycle ergometer and 6-min walk test were
used to assess exercise capacity. Before the cycle
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ergometer test began, subjects rested for 10 min.
The test included supplementary oxygen for all
subjects and included 3 min of unloading pedalling
before increasing watts. DBreathlessness and leg
fatigue were assessed. Workload on the cycle
ergometer was increased by 5 or 10 watts per
minute. Tests were terminated when cadence dropped
to 40 rpm, subjects requested to stop, or safety was
concerned. Maximum work load was used for this
analysis. The 6-min walk test was started after a
10-min rest. Subjects were asked to wear loose
clothing and comfortable shoes and were allowed to
have oxygen, as prescribed. This analysis used the
maximum distance subjects walked during 6 min.

3.3.4 Dyspnoea

Dyspnoea was quantified by the University of
California, San Diego  Shortness of Breath
Questionnaire.  This  24-item  instrument  asks
questions about the degree of breathlessness during
various activities (21 items) and the effect of
breathlessness on daily life (three items) for an
average day during the past week. Answers can
range from 0 (not at all) - 5(maximally or unable to
do because of breathlessness). Total scores were
calculated; higher scores mean patients had more
difficulty in breathing. Adequate internal consistency
has been reported in the literature (a = .96; Eakin,
Resnikoff, Prewitt, Ries, & Kaplan, 1998). Validity of
this instrument has also been reported with FEV1 (r
= r.50) and the 6-min walk test (r = .68, Eakin et
al., 1998). Internal consistency for this study
(Cronbach’s a) was .94.

3.3.5 Depression

The Beck Depression Inventory was used to
measure degree of depression. This self-administered
instrument comprises 21 items on a Likert scale that
ranges from 0 (absence) - 3(most severe; Beck, Steer,
& Garbin, 1988). Total scores are calculated by
summing the ratings given to each item. Scores
range from O0-63. Higher scores indicate greater
depression. Excellent internal consistency has been
reported for psychiatric patients (a = .86; Beck et al.,
1988). The wvalidity of this instrument with the
Hamilton Psychiatric Rating Scale for Depression
was high (r = .74) in nonpsychiatric patients (Beck
et al, 1988). Internal consistency for this study
(Cronbach’s a) was .82

3.3.6 Health-related quality of life
The St. George's Respiratory Questionnaire
(SGRQ) was used to measure health-related quality

of life. This instrument was developed to assess
impaired health and perceived well-being in patients
with respiratory diseases (Jones, 2009). It comprises
50 items and three subscales (symptoms, activity and
impacts). The symptoms subscale asks patients to
recall the frequency and severity of respiratory
symptoms over the past year; the activity subscale
addresses activity-related dyspnoea and its effect on
physical activity; and the impacts scale evaluates
psychosocial disturbances due to disease. Total
scores were also calculated. Scores range from 0
(best health status) - 100 (worst health status). Other
investigators have examined the adequate coefficient
of variance for paired measurement over 2 weeks
and the validity of this instrument with the 36-Item
Short Form Survey in people with COPD (r = .5 to
r.67; Jones, Quirk, & Baveystock, 1991, Pickard,
Yang, & Lee, 2011). Internal consistency for total
score was Cronbach’s a = .68.

3.3.7 Executive finctions

Executive function is defined as “a higher order
cognitive ability that controls basic, underlying
cognitive functions for purposeful, goal-directed
behavior and that has been associated with frontal
lobe activity” (Etnier & Chang, 2009, p. 470).
Individuals with impaired executive function are not
able to do satisfactory self-care, perform usual work
independently, or maintain normal relationships
(Lezak, Howieson, Bigler, & Tranel, 2012). The TMT
comprises two parts: Part A and Part B, but only
TMT Part B was wused to evaluate executive
function. Developed in 1944, this test was originally
part of the Army Individual Test of General Ability
and is currently one of the most commonly used
neuropsychological tests and reported to be sensitive
to brain damage (Reitan & Wolfson, 1994). It has
been proposed that Part B performance is indicative
of executive function (Arbuthnott & Frank, 2000;
Bowie & Harvey, 2006; Pontius & Yudowitz, 1980).

In using the TMT Part B, subjects are asked to
draw a line that connects 25 circles that contain
numbers and letters, alternating circles that contain
13 numbers and 12 letters (e.g., 1, A; 2, B; 3, C).
Scores represent the time required to complete the
task. Studies have reported adequate test - retest
reliability with an interval of 3 weeks (r = .55 - .75,
Bornstein, Baker, & Douglass, 1987) and validity of
Part B with the Symbol Digit Modalities Test (r =
r.39, Royan, Tombaugh, Rees, & Francis, 2004).
Gasquoine (2011) has suggested various cutpoints for
cognitive impairment. Cognitive impairment was
defined as a Part B score that was 1.5 SDs above
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the normative means of Part B in the current study.
Thus, cutpoints for Part B were 134.66s for people
with fewer than 12 years of education and 81.09s for
people with more than 12 years of education,
respectively, to determine cognitive impairment, based
on normative data from Tombaugh’'s (2004) study. In
addition to age and education—specific norms for Part
B, raw Part B scores were also used in this analysis
because analytic technique requires continuous scores
and the trajectory of raw scores was this study’s
main focus of interest.

3.4 Data analysis

IBM SPSS Statistics for Windows version 23.0
(IBM Corporation, NY, USA) was used to analyse
all data for descriptive statistics and comparison of
variables between groups, and MPLUS 7.4 was used
for GMM. Categorical variables were presented as
percentage and frequency. All continuous variables
were expressed as mean and standard deviation.
GMM was used to identify distinct TMT trajectories
using longitudinal cohort data over 3 years. GMM
identifies  heterogeneous differences in  growth
trajectories over time (Nylund, Asparouhov, & Muth
Oen, 2007) and examines inter-individual differences
in intra-individual change, considering heterogeneity
in a population (Jung & Wickrama, 2008). A
maximum of five classes was posited, based on fit
indices, theoretical justification and limited sample
size. The number of latent classes was determined
by the best combination of fit indices with Akaike’s
information criterion (AIC); Bayesian's information
criterion (BIC); and Lo, Mendell and Rubin’s
likelihood ratio test (LMR-LRT; Nylund et al., 2007).
Entropy was also used to determine the accuracy of
classification (Jung & Wickrama, 2008). Smaller AIC
and BICs and significant LMR-LRTs would suggest
that model fit better when additional latent classes
were included (Nylund et al., 2007). Entropy ranges
from 0 - 1; values close to 1 indicate better trajectory
separation (Jung & Wickrama, 2008). Also, the
number of latent classes was determined by a
minimum sample size for each class (more than 5%
of total sample; Jung & Wickrama, 2008; Nylund et
al., 2007). After deciding the number of latent
classes, intercept and slope were estimated for each
trajectory.

After identifying distinct classes for the TMT,
one-way analysis of variance (ANOVA) or
chi-square tests were used to determine whether
significant differences in demographic and clinical
characteristics existed among distinct classes of
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participants. Post hoc analyses were conducted using
the Bonferroni procedure to control the overall alpha
level of the possible pairwise contrasts at 0.05.

Four classes were combined into two clusters (one
cluster with improving cognitive function over 3
years [Classes 1 and 4] vs. one cluster with
worsening cognitive function over 3 years [Classes 2
and 3]). Unadjusted and adjusted logistic regressions
were then used to determine which factors predicted
a trajectory of worsening cognitive function over 3
years. Study variables with a p value of at least .1
in unadjusted logistic regression were entered
together into adjusted logistic regression to examine
the independent relationship of sample characteristics
on the trajectory of worsening cognitive function
over 3 years.

Four classes were again combined into two
different clusters (one cluster with an average TMT
Part B score over 3 years [Classes 1 and 2] vs. one
cluster with below-average TMT Part B scores over
3 years [Classes 3 and 4]). Unadjusted and adjusted
logistic regressions were then used to determine
which factors predicted below-average TMT Part B
scores over 3 years. Study variables with a p value
of at least .1 in unadjusted logistic regression were
also entered together into adjusted logistic regression
to examine the independent relationship of sample
characteristics on the trajectory of below—-average
cognitive function over 3 years. Odds ratio (OR) and
95% confidence interval (CI) were calculated for each
model factors. A p < .05 was considered to be
statistically significant,

4. RESULTS

4.1. Sample characteristics

Sample characteristics are presented in Table 1.
The mean age of the total sample was 66.21. Half
were men and highly educated, most were married.
The sample’s spirometric test results were poor:
32.6% had cognitive impairment at baseline. Changes
in TMT Part B scores for the total sample over
time are presented in Table 2. TMT Part B results
slightly worsened over time. Repeated measures of
ANOVA showed that cognitive function changed
significantly over 3 years (F = 7.63; p = .01, TMT
Part B test results at 2 years <baseline, 1 year, and
3 years) but did not show significant differences in
TMT Part B test results between the medical group
(n = 137) and surgical group (n = 170) over time.
Thus, all cognitive function data from these two
groups were combined for the further analysis
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TABLE 2 TMT Part B (second) over

Baseline 1 year 2 years 3 years
Mean L SD Mean L SD Mean L SD Mean L SD 3 years by total sample and by four classes
Total sample (N = 307) 98.4 + 381 1004 + 35.3 34.9 100.1 + 39.7
Class 1 (n = 109) T69 L+ 215 790 + 228 13.9 690 £ 119
Class 2 (n = 122) 88.3 + 19.9 950 + 220 233 104.5 + 22.3
Class 3 (n = 56) 13007+ 195 1291 4+ 27.0 122.8 4+ 351 1358 + 51.3
Class 4 (n = 20) 185.9 + 522 169.6 + 41.0 1423 + 451 1425 4+ 50.0

TMT, trail making test.

TABLE 3 Model fit statistics for GMM with TMT Part B over
3 years (N = 307)

Class 2 Class 3 Class 4 Class 5

Fit statistics model model model model
AlC 11,5220 11496.3 114739 11465.2
BIC 11,9459 11,935.5 11,935.5 11,934.2
Log-likelihood —59920 —59324 —-59133 —5,899.0
Entropy 0.57 0.70 071 0.74
Group size n (%)

Class 1 229 (76.8) 227 (76.2) 109 (35.5) 102 (34.2)

Class 2 69 (23.2) 53 (17.8) 122 (39.7) B0 (25.8)

Class 3 18 (6.0) 56 (18.2) 69 (23.2)

Class 4 20 (6.5) 35 (11.7)

Class 5 12 (4.0)

AIC, Akaike's information criterion; BIC, Bayesian information criterion;
GMM, growth mixture modelling: TMT, trail making test.

208 Group
—Class 1
B ‘.h“"""--. ———Class 2
175 p O —-——Cliss 3
= Sl —=Class 4
T 150 T,
0 s s o -
o
€ | eascemeaa k)
8 s T TTTTTTTS e ="
o
H
- T
5 7 '____\________
&
2 0
25
04

T T T T
Baseline 1 year 2 yoar 3 year
Time

FIGURE 1 Four classes of trajectories in cognitive function
measured by trail making test Part B

4.2 Classes of TMT Part B

In GMM, 2, 3, 4 and 5 class models were
identified using TMT Part B test results, which
were measured in four timeframes (Table 3).
However, we chose four distinct class models for
the TMT Part B, based on fit indices, theoretical
justification and sample size (Figure 1). Specifically,
four-class models were chosen because of smaller
AICs and BICs, significant LMR-LRTSs, higher
entropy and having at least 15 samples in each
class(5% of total sample). In these four—class models

TABLE 4 Intercepts and slopes in class 4 model

Intercept (SE) Slope (SE)
Four Class models
Class 1 78.8 (3.4)° —350.9)
Class 2 88.5 (2.5)* 28 (1.9
Class 3 126.3 (3.2)* 3.3 (4.0)
Class 4 176.2 (10.5) —15.6 (4.5)*

*p-value < .05.

most initial levels (intercept) and changes (slope) for
each class were significant over time (Table 4). The
first class (n = 109, improving with low intercept)
represented patients with low TMT Part B scores at
baseline and improving scores over time (Table 2,
Figure 2). The second class (n = 122, worsening with
low intercept) represented patients with worsening
TMT Part B scores over time but with low scores at
baseline (Figure 3). The third class (n = 56,
worsening with high intercept) represented patients
with worsen-ing TMT Part B scores over time but
with high TMT Part B scores at baseline (Figure 4).
The fourth class (n = 20, improving with high
intercept) represented patients with high TMT Part B
scores at baseline but improving scores over time
(Figure 5).

4.3 Comparison of sample characteristics in four
classes at baseline

Demographic and clinical characteristics (mean age,
proportion of higher education, 6-min walk distance,
proportion of cognitive impairment based on TMT
Part B scores and TMT Part B scores at baseline)
were significantly different between the four classes
(Table 1). Post hoc analyses showed that those in
Class 4 were older than those in Class 1. Those in
Class 1 were more educated than those in Classes 3
and 4. Those in Class 1 walked farther for 6 min
than those in Classes 2 and 3. Most of those in Class
4 had cognitive impairment at baseline and the worst
TMT Part B scores of all classes.
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FIGURE 2 Individual trajectories of cognitive function as
measured by trail making test Part B for class 1 (n = 109)
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FIGURE 3 Individual trajectories of cognitive function as

measured by trail making test Part B for class 2 (n = 122)

4.4 Predictors of clusters of combined classes
for cognitive finction

into two clusters
(one cluster with improving cognitive function over
3 vyears [Classes 1 and 4] vs. one cluster with
worsening cognitive function over 3 years [Classes 2
3D to which predicted
trajectory of worsening cognitive function over 3
years (Table 5). In unadjusted logistic regression,
PaCO2, 6-min walk distance,
steroids and activity subscale scores on the SGRQ
were significant predictors of worsening cognitive
function over 3 years. Variables that showed a p
value < .1 in unadjusted models were entered
together into an adjusted logistic model. Adjusted
logistic regression showed that age, education and
6-min walk distance were significant predictors of
worsening cognitive function over 3 years. Those

Four classes were combined

and, examine factors

age, use of oral

who aged more, had less education and walked
shorter distances for 6 min were more likely to have
worsening cognitive function over time.

Four classes were again combined into two clust—
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FIGURE 4 Individual trajectories of cognitive function as

measured by trail making test Part B for class 3 (n = 56)
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FIGURE 5 Individual trajectories of cognitive function as

measured by trail making test Part B for class 4 (n = 20)

ers (one cluster with average TMT Part B scores
over 3 years [Classes 1 and 2] vs. one cluster with
below-average TMT Part B scores over 3 years
[Classes 3 and 4]). Unadjusted and adjusted logistic
regressions were then used to determine which
factors predicted below-average TMT Part B scores
over 3 years (Table 6). In unadjusted logistic
regression, age, education, cognitive impairment in
TMT Part B scores at baseline, TMT Part B scores
at baseline and impacts subscale scores on the
SGRQ were significant predictors of below-average
Variables that
showed a p value of <.1 in unadjusted models were
entered together into an adjusted logistic model.
Adjusted logistic regression that age,
education and cognitive impairment in TMT Part B
scores at baseline were significant predictors of

cognitive function over 3 years.

showed

3 years.
Those who aged more, had less education and had
in TMT Part B scores at
baseline were more likely to have below-average

below-average cognitive function over
cognitive impairment

cognitive function over 3 years.
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TABLE 5 Baseline sample characteristics according to improving and worsening custer; results of unadjusted and adjusted logistic

regression
Improving cluster Worsening cluster Improving cluster (Class 1, 4) vs, worsen-
(Class 1, 4) (n = 129) {Class 2, 3) (n = 178) ing cluster (Clss 2, 3)
Mean + 5D Mean -+ 5D Unadjusted Adjusted
Study variables Frequency (%) Frequency (%) OR [95% CI) OR (95% CI)
Ape 653 + 61 669 + 54 105 (101-109)" 106 (101-111)"
Gender (male) 79 (61.2) 104 {58.4) 089 (0.56-1.41)
Education {more than college) B3 (64.3) 77 {43.3) 0.64 (041103 0.55 {0.32-0.94)"
Income (=$30,000) 68 (52.7) 77 {433) 0.67 {043-1.08)
Marital status {married) B3 (64.3) 122 (4B.5) 121{0.75-195)
Currenthy employed 12 {9.3) 1B (10.1) 110{051-237)
Pack years 64.1 + 29.1 63.1 + 29.7 100 (0.%9-1.01)
BMI 254 + 37 254 + 3.6 1.00{094-1.06)
FEV1% pred. 2BaH+ 75 2B0D £+ 7.5 0.99{096-102)
FEV1/FWC 324 + 66 324 + &1 1.00(096-1.04}
DLCO % pred. 301 4+ 94 25% + 101 100 (0%8-103)

Pa0, (mmHg) [kPa]
PaCO: {mmHg) [kPa]
Peak worldoad [watt)

852 + 105 [B.7 + 1.4]
413 + 50 [55 + 0.7]
438 + 250

Si-minute walk distance (feet) 12615 4 2B5.6

640 + 10.4 [B.5 + 14]
427 + 52 [57 + 0.7]
403 + 919

1,134.3 + 2859

099 (0.97-1.01)

106{(101-111)"
0929 (0.98-1.00)
059 {0.97-099)"

104 {099-101)

099 (0.99-1.00)"

Use of oxygen at rest 56 (43.4) B4 (47.2) 117 (0741 84)

Use of oral steroids 26 {20.2) 55 (30.9) 177 (1043027 1.33{0.74-238)

Use of inhaled steroids 92 (71.3) 120 (67.49) 0B310.51-1.36)

Use of antidepressants 1% {14.7) 19 {10.7) 0.69 (0.35-1.37)

UCSD-50BG 599 4 1%9.2 636 + 19.6 101 (100-102)

Depression on BDI 92+ 56 B3+ 60 027 (0.94-101)

Cognitive impairment in TMT Part B 351(27.1) 65 (36.5) 155{0.94-253) 179 {0.98-3.25)

TMT Part B {second) 3.6 4+ 48.6 1017+ 279 101({1.00-101)

SGRO total 512 + 138 537 + 124 102 {100-1.03)
Symptoms 518 4+ 201 562 + 19.7 101 {1.00-1.03) 101{100-103)
Activity 7o + 136 798 + 13.6 102 (1.00-1.03)* 100 (0.98-102)
Impacts 364 4+ 174 380 + 15.5 101(059-102)

Surgical group 67 (51.9) 103 (57.9) 127 (081-201)

BMI, body mass index; BDI, Beck Depression Inventory; Cl, confidence interval, DLCO, diffusion capacity of carbon monoxide, FEV1, forced expiratory
volume in 1 5: FWC, forced wital capacity; OR, odds ratio; PaO., partial pressure of oxygen in arterial blood; PaCO., partial pressure of carbon dioxide in
arterial blood; SGRQ, 5t George's Respiratory Questionnaire; TMT, trail making test;, BCSD-50BQ, University of California, San Diego Shortness of

Breath Questionnaire.
‘p-value = 05,

5. Discussion

Cognitive function has been found to be stable in
people with COPD over 3 years. However, four
distinct patterns of change in cognitive function have
been identified. Age, education and 6-min walk
distance were significant predictors of worsening
cognitive function over 3 years. Age, education and
cognitive impairment based on TMT Part B scores
at  baseline were significant  predictors of
below-average cognitive function over 3 years.

Unlike healthy older adults and people with COPD
in other studies (Royall et al., 2005; Zhou et al.,

2012), our participants had relatively stable
cognitive function, as measured by the TMT Part B,
over 3 years. This may be due to the fact that they
were younger and had relatively fewer comorbidities
than the people with COPD in other studies. Our
participants were rigorously screened to exclude
those who had a high risk of perioperative morbidity
or mortality for lung volume reduction surgery in the
original study.

Four distinct patterns of change in cognitive
function have been found using GMM analysis for
307 participants, although changes in cognitive
function for the total sample were stable over
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TABLE & Baseline sample characteristics according to average and below-average cluster; results of unadjusted and adjusted logistic

regression

Study variables

Ape

Gender {male)
Education [more than collegel
Income {=$30,000)
Marital status (married)
Currently employed
Pack years

BMI

FEW1% pred.
FEV1/FVC

DLCO % pred.

PaOy (mmHg) [kPa]
PaCOs {mmMHg) [kPa]
Peak workload {watt)

Six-minute walk distance (feet)

Average cluster Below-average duster Average cluster (Class 1, 2) vs. below-average clus-
(Class 1, 2) (n = 231) (Class 3, 4) [n = 76) ter (Class 3, 4)

Mean + 5D Mean + 5D

Frequency (%) Frequency (%] Unadjusted OR (95% CI)  Adjusted OR (95% CI)
658 + 58 67.5 + 54 106 (101131 106 (101-1.12)"

136 (58.9) 47 (61.8) 143 (067-123)

120 (51.9) 27 (35.5) 051 (030087 Q.52 (0.30-0.91)"

113 (4B.9) 32{421) 0.74 (044-125)

154 {66.7) 51 (67.1) 102 (059-177)

22 (9.5) 8 {10.5) 112 {048-2.63)

63.4 4+ 275 &64.0 + 350 1.00(0.99-101)

25.5+ 3.6 253 £ 40 059 (0.92-1.06)

279+ 72 294 + B.1 103 [0.99-1.068) 103 (D59-107)
3234+ 463 328 1 43 101 (0.97-106)

3004+ %6 300 + 105 1.00{0%7-103)

645 + 108 [B.6 = 1.4] 646 + 9.3[B6+ 17  100(098-103)

420+ 52 [56 +07]
42.2 1 232

11982 £ 2916

424 + 50[57 +07)
405 + 237

11533 £ 292.8

102 (0%7-1.08)
1.00 (0.99-1.01)

100 {1.00-1.00)

Use of cxygen at rest 100 {43.3)
Use of oral steroids 59 (25.5)
Use of inhaled steroids 157 (68.0)
Use of antidepressants 28 (12.1)
UCSD-50B0 61.5+ 193
Depression on BDI B5 + 58
Cognitive impairment in TMT Part B 47 (20.3)
TMT Part B {second) B30+ 214
SGRO total 521+ 128
Symptoms 52414+ 196
Activity 787+ 135
Impacts 36.2 +£ 141
Surgical group 123 (53.2)

40(52.6) 146 (0B7-245) 1.53 (0B7-2.67)
22 (2B.9) 119 (067-212)

55 (72.4) 123 (070-219)

10{13.2) 110(051-238)

63.7 4 202 101 (099-102)

91+ 61 102 (0.98-1.06)

53 169.7) 903 (5.03-14.19)" B.26 (452 12.09)"
1452 + 39.6 112 (109-115)"

544 + 138 101 (099-103)

552 + 210 100 (0.99-102)

780 + 143 100 (098-102)

406 + 166 102 (100103 1.06 (0.99-1.03)
A7 {618) 142 (084-242)

BDI, Beck Depression Inventory, BMI, body mass index; Cl, confidence interval; DLCO, diffusion capacity of carbon monoxide; FEVL, forced expiratory volume
in1 s FVC, forced vital capacity; OR, odds ratio; PaO,, partial pressure of oxygen inarterial blood; PaCO,, partial pressure of carbon dioxide in anterial blood;
SGRQ, 5t Geoge's Respiratory Cuestionnaire; TMT, trail making test; IJCSD-50BG, University of California, San Diego Shortness of Breath Questionnaire.

"p-value - .05.
3 years: two worsening trajectories and two
improving trajectories of cognitive function. This

study is among the first to evaluate trajectories of
change in cognitive function in people with COPD,
using GMM statistical analysis. GMM enables one to
examine different homogenous groups of individuals
having similar patterns in growth trajectories over
time (Nylund et al., 2007). Our finding indicates that
changes in cognitive function over time are not
uniform in individuals during the chronic disease
We combined classes to form two sets of
improving
average and
finding

process.

clusters: one set of worsening and

set of
This

clusters and  another

below-average clusters. was

inconsistent with studies of people with heart failure
(Alosco et al., 2014; Riegel et al, 2012). The heart
failure literature reports stable trajectory of change
in attention, executive function and processing speed
over 6 months to 1 year (Alosco et al., 2014; Riegel
et al, 2012). Unlike those studies, we found two
worsening trajectories and two improving trajectories
of executive function because we followed patients
for longer periods of time than studies of patients
with heart failure.

Significant predictors of worsening trajectories in
cognitive function and below-average cognitive
function over 3 years were identified. Age was one
such predictor, which is consistent with studies of

healthy older adults (Royall et al., 2004), people with
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COPD (Liesker et al., 2004) and people with heart
failure (Riegel et al, 2012). Our finding offers
additional evidence of the significant association
between age and cognitive function, because it
supports the finding of a cross—sectional study,
which found that age was positively cor-related with
cognitive function (Liesker et al., 2004) and another
study, which found that age was significantly
associated with decline in cognitive function over
time (Royall et al., 2004). This finding may be due
to the fact that people tend to develop comorbid
conditions as they age, which affect cognitive
function over time. Unfortunately, we did not have
information on other comorbidities in our COPD
sample that might have affected trajectories of
cognitive function over time.

Education was a significant predictor of cognitive
decline and below-average cognitive function over 3
years. This finding is consistent with studies of
people with heart failure (Riegel et al., 2012). Riegel
et al. (2012) found that a low level of education was
a significant predictor of below-average processing
speed over 6 months. Qiu, B€ ackman, Winblad, Ag
€ uero-Torres, and Fratiglioni (2001) also found that
educational attainment was associated with a reduced
risk of cognitive impairment in later life. Likewise,
our finding supports the moderating effect of
education on trajectories of change in cognitive
function over time.

Among the variables that affect trajectories of
cognitive function over time, only the 6-min walk
distance was potentially modifiable. A significant
positive association between exercise capacity and
cognitive function in people with COPD has been
reported in a cross-sectional study (Etnier et al.,
1999). This relationship was supported in our study.
Our finding suggests that improving exercise
capacity may moderate trajectories of cognitive
function longitudinally. A recent meta—analysis of
randomised controlled trials of certain types of
exercises in older adults has shown improvement in
cognitive function, especially in reasoning, attention
and processing speed(Kelly et al., 2014). Past studies
of people with COPD have suggested that short-
and long-term exercise interventions improved their
cognitive function (Aquino et al, 2016; Etnier &
Berry, 2001). Thus, improving exercise capacity in
people with COPD may lead to better cognitive
trajectories over time and eventually improve their
health status.

One of this study’s strengths is the use of data
from a ran-domised trial with well-characterised
people with COPD. This study 1is the first to

examine patterns of change in cognitive function in
people with COPD over time, using GMM. The
study, however, has limitations. No history of
psychiatric  or neurologic diseases or  other
comorbidities was available in our data set, which
might influence this study’s findings. Because we
used only the TMT, which measures one cognitive
domain, further study with instruments that cover all
domains of cognitive function may be warranted.
Generalisation may be limited because the original
study’s sample was rigorously screened for other
risk factors and was severely ill. We analysed
cognitive function at four time points and did not
control for other variables that might affect
trajectories of cognitive function over 3 years. We
included 32.6% of the total sample at baseline who
had cognitive impairment based on TMT Part B
scores. Although this might affect our findings, this
variable was controlled in the analysis.

6. CONCLUSION AND RELEVANCE
TO CLINICAL PRACTICE

Four distinct patterns of change in cognitive
function were identified in the same group. Age,
education, 6-min walk distance and cognitive
impairment based on TMT Part B test results at
baseline were significant predictors of worsening
cognitive function and below-average cognitive
function over 3 years. Understanding the trajectories
of change in cognitive function may suggest that
different and individualised approaches are needed to
improve cognitive function over time, according to
different trajectories of change in cognitive function.
Examining predictors of worsening cognitive function
over time and below-average cognitive function over
3 years may enable healthcare providers to identify
patients at greatest risk of developing mental
deterioration and those who would benefit from
interventions. For patients with COPD, cognitive
abilities, especially executive function, enable them to
comply with complicated medication regimens,
self-manage their disease and manage comorbidities
(Cleutjens et al., 2014; Schillerstrom, Horton, &
Royall, 2005). Cognitive impairment often leads to
poor compliance with treatment regimens and
increases resistance to care, which in turn may
cause their health to deteriorate (Dodd, Charlton, van
den Broek, & Jones, 2013; Schillerstrom et al., 2005).
Thus, healthcare providers should periodically assess
and frequently screen people with COPD for
cognitive function of over time. This may enable
them to detect those with cognitive decline earlier
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and to initiate early interventions to prevent
cognitive decline. Identifying effective interventions
that can improve or delay cognitive decline is
critically important. Increasing exercise capacity may
improve their cognitive function and delay its
deterioration, based on this study’s findings. Because
mechanisms of cognitive decline in people with
COPD are multifactorial (Dodd et al.,, 2010), further
study is warranted to examine the relationship
between cognitive change and changes in other
associated factors longitudinally. Decline in various
subdomains of cognitive function should also be
examined in people with COPD.
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Trajectories of change in cognitive function in people with chronic obstructive pulmonary disease

Trajectories of change in cognitive function in people with

chronic obstructive pulmonary disease

Soo Kyung Park

College of Nursing, Korea University, Seoul, South Korea

Aims and objectives: To describe changes in cognitive function, as measured by the trail making test; to identify
distinct patterns of change in cognitive function; and to examine predictors of change in cognitive function in
people with severe chronic obstructive pulmonary disease.

Background: How cognitive function changes in people with chronic obstructive pulmonary disease and what
factors influence those changes over time is not well known, despite the fact that it declines rapidly in this
population and significantly impacts functional decline in healthy older adults.

Design: A secondary analysis and longitudinal study with a follow-up period of 3 years.

Methods: A data set from the National Emphysema Treatment Trial provided participant data. Patients with severe
chronic obstructive pulmonary disease (n = 307) were recruited at a clinical site. Several demographic and clinical
measures were assessed at baseline. Trail making test scores were measured at baseline, 1, 2 and 3 years.
Results: Cognitive function was stable for 3 years in people with chronic obstructive pulmonary disease. However,
four distinct patterns of change in cognitive function were identified. Age, education, 6-min walk distance and
cognitive impairment scores at baseline on the trail making test Part B were significant predictors of worsening
cognitive function and below-average cognitive function over 3 years.

Conclusions: These findings suggest that increasing exercise capacity improves cognitive function and delays
deterioration of cognitive function in people with COPD.

Relevance to clinical practice: Understanding the trajectories of change in cognitive function and predictors of
change in cognitive function over 3 years may enable health care providers to identify patients at greatest risk of
developing mental deterioration and those who might benefit from interventions to improve cognitive func-tion.

Health care providers should periodically assess and frequently screen people with COPD for cognitive function

Keywords: chronic obstructive pulmonary disease, cognitive function, National Emphysema Treatment Trial’

trail making testbetic state.
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Table 1. Ego-Integrity Management in Literature Review

Author (year)

Conceptual attributes

Torges CM, Stewart
AJ & Duncan LE
[(2008)

Brandburg GL et al.
(2013)

Lim 5Y et al. (2014)
Ali WGM & Ayoub
NS (2010}

fitale SA et al.
[2014)

Lim 5Y & Chang 50
(2018)

Chao SY et al. (2008)

Hazen TH (1997)

McGuire DL (1997}

Cohen-Mansfield ]
etal (2010)

Jung HY (2014)

Jang HS5 (2013)

Lee HJ & Song EH
(2012)

Seong KO (2016)

Byeon HS (2003)

Byeon H] & Lee YY
{2016)

Choi MA (2016)

Jang IH & Choi 5]
(2004)

Fan MY & Young Y
(2002)

Krause N &
Borawski-Clark E
(1995)

In order to allow the residents who suffer from health issues and withering to take benefits from an
integrity life, we must first assist increasing their willingness to achieve ego integrity through
systematic assessment and individualized intervention

It's crucial to improve the quality of life of the residents through analyzing and managing their
physical, mental and social status and interacting with them accordingly

Harmonious relationships with other residents, will for self-actualization, and spiritual needs required
when actualizing and utilizing ego integrity, palliative care needed in a nursing home

Important spiritual peace, acceptance of a peaceful death is a phase of ego integrity actualization for
the residents

The quality of the relationship with resident's family and transcendent thoughts affect the residents in
actualizing ego integrity leading to successful aging - a significant role for the nurses

Identifying clues to residents’ positive acceptance of their whole life span, identifying residents’ ways
of enjoying their current life, referencing residents’ attitudes and competencies toward harmonious
relationships, and identifying residents’ integrated efforts to establish self-esteem

Enhance ego integrity by resolving residents' issues from the past through reminiscence therapy
assessment

Horticulture therapy to increase social skills and contentedness with life creating a positive attitude
towards life and helping the residents to accept their past confidently, crucial assessment for ego
integrity

Horticulture as an achievement increasing confidence, self-respect, decreasing depression and helping
residents to accept their aging and death

Art therapy helps the residents to increase their self-respect and gives meanings to their life, decreasing
depression and anxiety

Self-control on morality and willingness of the residents is essential as an assessment for ego integrity

Assessment of human relationships of the residents including the relationships between family and
other residents having a significant impact on contentedness of life and ego integrity

Human relationship is an important perimeter for successful aging, support from family and
maintaining friendship are an assessment of ego integrity

Contentedness of life and self-completeness, consistence, satisfaction, determination for life by
determining whether success or failure are consideered the key point to obtain wisdem of life

Adaptation for change of lifestyle, pursuit of a new ideal self or acting as the ideal self accordingly is a
sign of self actualization

The past life and ideal self of the residents, as meaningful and valuable existence, is used to judge the
ego integrity

As an essential element of achieving ego integrity, gratitude helps the residents to obtain mental peace
and self-respect while decreasing depression and resistance to accepting the past, as well as finding
positive meanings in negative situations

Positive resilience to the mistakes of their past life, the virtue and wisdom of letting go, acceptance of
the reality and death with ease

Relationships increasing ego integrity of the residents: positive interaction with nurses, frequent family
visits

Family provides economic, mental and practical aids to the residents, frequent family visits determine
the contentedness and peace of life and ego integrity of the residents
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Table 1. Ego-Integrity Management in Literature Review (Continued)

Author (year) Conceptual attributes
JoEH & Lee H] Acceptance of both past life and death is essential in ego integrity
2011)
Aleksandrova Y5 & Preparation for the process of ego integrity actualization and positive acceptance of death: reflections
Have HT (2013) and a positive attitude toward life, important management for a positive death

Kim 5] et al. (2014)

Shim JJ (2015)
Kim K5 (2012)
Santor DA & Furoff

DC (1994)
Kim JA (2012)

Kayser-Jones | &
Schell E (1997)
Kim HJ (2016)

Boltz M et al. (2011)

Resnick B et al. (2007)
Park CH (2010)
Yoo YS (2009)

Seong KW (2003)
Amella E], Grant AP
& Mulioy C (2008)

Hick-Moore SL (2005)

Jang HS et al. {2011)

Oh EJ (2000)

Shin DM (2013)

Kim JC (2016)

Kim HS5 & Hwang
HW (2018)

Wadensten B (2010}

Job requirements for the nurses in a nursing home: palliative care, assistance to the residents to
actualization ego integrity determines whether the residents can achieve a peaceful death

Atftitude towards death: positive acceptance of death
Assessment of a positive attitude towards death achieved by accepting the past, finding meaning
during the process of accepting the reality as what the residents want is essential

Critical element for ego integrity: positive acceptance of the past or content with the past

Viewpoint on assessment of physical dimensions of residents by staff members in a nursing home:
assessment for signs of remaining functions, change of food consumption and appetite, ADL, number
of chronic conditions, health status and mininmm effort for personal activities are considered

Nurses should only provide basic assistance to residents when having meals, provide gentle orders
when residents can't understand and allow the residents to eat by themselves

Residents should not keep lying in bed in the same position, and become unable to utilize their
remained functions to the fullest when lying in bed

Regulations responsible for assisting the residents to achieve their best condition, care focused on
function management

Festorative care, the murses evaluate the restoration of the residents

The most important factor in a nursing home: providing a home-like convenient and safety environment

Providing a home-like facility suitable for health status, a safe enviromment sustainable for physical
and mental peace leading to a daily life of convenience

Management required when resistance by residents to living in a nursing home shows their difficulty
in adapting to living in the facility

Management in a mursing home requires home-like environment with conveniences and music
reminding the elders of good memories requires and, leads to reduction in problem behaviors

Home-like interior, music reminders of home town of the residents reduces problem behaviors of
residents with dementia

Efficient personmel to provide care and relative service to the residents achieving physical, mental and
social peace, knowledge and skills required for working in a nursing home, equipment and guidelines
for safety in a nursing home are required

Consideration of individual differences in physical and mental ability of residents, management
required according to physical and mental deterioration

Assessment required not only for physical, mental and social aspects, but also for the spiritual
dimension, assessment appropriate to different situations and needs

Important mental support: acceptance of a life without regret, a life lived to the fullest, acceptance of
death

O1d age psychosocial adjustment is a factor that has a great influence on ego-integrity and
gerotranscendence, A high ego-integrity of integration confributes to heightening the
gerotranscendence

Life reviews and thoughts about residents lives, Managing residents in a holistic and individualized
way for the gerotranscendence of the residents
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Ego-Integrity Management of Residents in Nursing Homes:
A Concept Analysis based on the Method by Walker and
Avant

Lim, Sung Young - Chang, Sung Ok”
College of Nursing, Korea University, Seoul, South Korea

Purpose: The aim of this study was to analysis the concept of ego-integrity management in nursing homes
residents. Methods: Walker and Avant's process of concept analysis was used in this study. Results: The
defining attributes of the concept of ego-integrity management within nursing home residents included (a) overall
process in life assessment of residents, (b) quality assessment of the relationship of residents with people around
them, (c) inducing transcendental recognition in the residents and (d) use of the remaining psycho-social functional
ability of the residents. In consideration of these defining criteria, antecedents to the concept of ego-integrity
man-agement include (a) longer period of stay in the nursing home, (b) expanding the role of nurses in long-term
care laws, (c) emphasizing positive aspects and recognizing the need to increase the quality of life of elders, (d)
close relationship between nurses and residents: psycho-social adjustment management. Consequences include a
marked improvement in the quality of life of elder residents, decreased depression, reduced problem behavior,
gerotranscendence, and a positive relationship to people around them including nurses. Conclusion: Nursing
management in these homes to maintain residents’ ego-integrity includes evaluation of residents’ ego-integrity

through objective observation, as well as planning appropriate interventions as needed.

Keywords: Nursing homes, Aged, Ego
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Exploring Subjective Frames of Patients on Hemodialysis on

Acquiring Resilience: A Q Methodology Study

Eun Young Kim - Ye-Na Lee -

Patients with end stage renal disease (ESRD)
require renal replacement therapy to survive. The

majority of patients with ESRD are treated with hemo
dialysis. In 2015 in the United States, 87.3% of all
ESRD
replacement therapy with hemodialysis (United States
Renal Data System [USRDS], 2017). During long-term
hemodialysis,
annoyances, such as restricted diet, blood vessel

incident  individuals  with began  renal

patients must deal with many
management, exercise and rest, medication, blood
pressure management, diabetes management, and body
weight management, to minimize the discomfort and
complications caused by ESRD (Cho & Choe, 2007). In
addition, they have difficulty in physical, psychological,
and social adaptation, which results in low self-esteem
(Chun et al., 2000).

These patients have strict medical limitations
(Sadala & Lorengon, 2006). What makes this all the
more difficult is that hemodialysis is not a cure; it is a
machine-dependent extension of the patient’'s life.
Patients on hemodialysis have expressed their situation
as an existential struggle, indicating encroachment of
(Hagren, Pettersen, Severinsson,
Lutzen, & Clyne, 2005). Unfortunately, it is necessary
to overcome these difficulties, which if not overcome,
will lead to death.

time and space

Resilience

Resilience plays an important role for patients on
hemodialysis to accept their situation positively and
make a positive adaptation through actions focusing on

Sung Ok Chang”

their strength.(Kim, 2002; Kong, 2009; Park, 2016).
Resilience includes personal competencies and strengths
that emphasize capabilities and positive attributes
rather than human weaknesses or pathologies (Werner,
1993), a process whereby people bounce back from
adversity and go on with their lives (Dyer &
McGuinness, 1996) and have successful stress coping
ability (Connor & Davidson, 2003). Effects of
prompting patients to identify their strengths can be
more positive than those attempting to reduce their
maladjustment factors (Fergusson & Lynskey, 1996;
Robertson & Cooper, 2013).

High resilience can help with self-management and
prevent depressive symptoms (Chang, Wu, Chiang, &
Tsai, 2017), and resilience is a driving force for
increasing self care skills (Jung, 2012; Park, 2016). If a
nurse helps patients on hemodialysis maintain high
resilience, they can avoid problems arising from the
lack of self management.

Members of healthcare teams, especially nurses, have
meaningful effects on patients’ belief in hemodialysis
treatment, and the relationship between nurses and
patients positively influences resilience of patients on
hemodialysis (Cha & Yi, 2015, Kwak, 2016). To
increase resilience, nurses need to help patients find
their own strengths rather than intervening directly.
The person in the best position to help is the nurse,
and improving resilience is one of the most important
interventions nurses can make for patients on
hemodialysis.

Resilience is based on individual experience in
struggling with illness; therefore, it 1is perceived

Keywords. Hemodialysis, resilience;, ¢ methodology
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differently by different patients (Truffino, 2010). It is
necessary to understand more deeply the phenomenon
of acquiring resilience through subjectivity analysis to
grasp the subjective frames through which patients on
hemodialysis acquire resilience.

Subjectivity can be defined as judgment based on
personal impression, feelings, and opinions rather than
external facts. It is valuable because it represents
human perception in spite of being hard to measure
(Akhtar-Danesh, Baumann, & Cordingley, 2008). Q
methodology is useful to explore subjectivity issues
(Chinnis, Summers, Doerr, Paulson, & Davis, 2001)
using a combination of quantitative and qualitative
methodology ~ (Akhtar-Danesh et al, 2008). Q
methodology is an ‘understanding
internally’ rather than ‘explaining externally’ human

approach  to

psychological characteristics. It starts from the aspect
of the subjects and not the researchers, and focuses on
the inner meaning of the individual rather than on
individual differences (Kim & Won, 2000)

In this study, we promote an in-depth understanding
of the resilience of patients on hemodialysis. We lay a
foundation on which to develop nursing intervention
strategies by using Q methodology to
subjectivity  frames of

explore
patients on hemodialysis

acquiring resilience and by explaining the

characteristics of resilience of patients on hemodialysis.

Methods

The aim of this study was to explore the
subjectivity frames of reference for the resilience of
patients on hemodialysis. Q methodology is a unique
psychometric and operational principle researching
human subjectivity with systemically and rigorously
quantitative means, using specialized statistical method
that includes correlation and factor-analysis techniques
(Cordingley, Webb, & Hillier, 1997, McKeown &
Thomas 19838).

In Q methodology, in—depth interviews are conducted
with participants. Researchers construct a set of
statements that express resilience with the interview
content. Participants are given the set of statements
and asked to sort them wusing a quasi-normal
distribution pattern table. Participants are asked to
distribute a preference for or agreement with one
statement over the other on a scale from “strongly
agree” to “strongly disagree.” The Q methodology
sorting technique requires participants to make these
delicate differences by arranging their statements into
a forced distribution of scores. This method helps to
quantify the subjective understanding that participants
have about the concept under investigation (McKeown

& Thomas, 1988). Q@ methodology allows the researcher
to systematically explore a variety of perspectives
about the problem and identify essential areas that
overlap or differ (Akhtar-Danesh et al, 2008; Kim &
Won, 2000). The salience of an essential area can also
be explored, and it can provide new perspectives into a
phenomenon by opposing opinion (Akhtar-Danesh et
al., 2008).

Data Collection

Constructing a Q population. The Q population is
the list of statements gathered for a study utilizing Q
methodology and is representative of a topic (Kim,
2007a). Therefore, for
statement relating to

acquiring every available

resilience of patients on
hemodialysis, in—depth interviews were conducted to
delineate the Q population. Interviews were conducted
from October to November 2016 with 12 subjects in a
university hospital hemodialysis unit in Seoul, South
patients who visited the
hospital’s regularly to get
hemodialysis treatment two to three times a week and
could communicate and read. Interviews for each

Korea. Subjects were

hemodialysis  unit

participant were conducted in an education room, which
provided a quiet environment.

Semi-structured questions were based on patterns of
resilience (Polk, 1997). Resilience is explained by four
patterns:  dispositional, relational, situational, and
philosophical patterns. The dispositional pattern refers
to the pattern of physical and ego-related psychosocial
attributes that contribute to the manifestation of
represents  the

characteristics of roles and relationships that influence

resilience. The relational pattern

resilience. The situational pattern refers to the
characteristic approach to situations or stressors, and
1s manifested as cognitive appraisal skills and problem
solving. The fourth pattern, the philosophical pattern,

applies to manifested personal beliefs (Polk, 1997).

The following questions were considered:

e “What do you think about your situation with
dialysis?”

e “What do you think about your change in social
position?”

e “What do you think about your relationships with
those around you?”

e “How did you accept your hemodialysis
situation?”

e “When you suffer from difficulties related to

hemodialysis, how did you resolve the problems?”
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In gathering statements on resilience, interviews
started slowly, with the interviewer doing most of the
talking, progressing until few or no new statements
were obtained, and ending when the interviewee's
supply of self-referent statements on resilience
appeared to be exhausted. The gath-ered data included
95  self-referent descriptions (Q population) on
resilience.

Selection of the Q sample. The next step was to
condense the list by clarifying statements to reduce
ambiguity of meaning and by removing statements to
eliminate repetition. This finalized list of statements is
known as the Q sample (Akhtar-Danesh et al., 2008),
which is a selection of items from the Q population.
The object in Q sampling is to provide the individual
with a selection of meaningful phrases participants can
order to reflect what they think (Cordingley et al.,
1997). The researcher read the Q population repeatedly
and classified them according to the inherent
perspectives on which the statements are based. From
the 95 self-referent descriptions as Q population, 53
descriptions that conveyed characteristic meanings of
resilience were selected as the Q samples.

Selection of the P sample. The P sample is the
group of participants who participate in Q sorting in a
Q study (McKeown & Thomas, 1988). The size of the
P sample is related to the aim of the study. If the aim
of a study is basically exploration, a relatively small
sample is sufficient (Kim, 2007b).

The objective in a Q study is to be able to describe
typical representations of different viewpoints rather
than find the proportion of individuals with specific
viewpoints (Simons, 2013). Therefore, two inclusion
criteria were applied to the P sample: 1) a person who
is particularly interested in the subject (Thompson,
1966), and 2) literate d competent adults to ensure they
can sort the cards in a forced distributive manner. The
selected P sample was composed of 16 males and 19
females.

Q sorting. Subjects selected for the P sample were
required to sort the Q samples. The forced distribution
system (i.e., Q sorting) used in this research involved
a 9-tier scale in the form of a quasi-normal
distribution. Members of the P sample were asked to
sort the Q samples into three macro levels: agree,

disagree, and neutral. These three items were then

7+38F =2 A2025(2018)

resorted into nine specific agreement levels. The Q
sort table is presented in Figure 1. The researcher
performed in-depth interviews with every member of
the P sample about the Q samples. In these interviews,
each member of the P sample was required to explain
why he or she strongly agreed or strongly disagreed
with a selected Q sample. With the consent of
subjects, all interviews were recorded in writing and
on tape to allow subsequent interpretation of the Q
factor. The Q sorting and interviews with the 35 P
sample members were conducted during December
2016.

Ethical Consideration

The study was approved by the hospital, and
permission was obtained for the research from facility
authorities. The purpose of the study was explained to
participants, who were informed that participation was
voluntary. All study participants completed the consent
form after a complete explanation.

Figure 1
The Q Sorting Table

-4 -3 -2 -1 0 1 2 3 4
Strongly Neutral Strongly
Disagree Agree

Data Analysis and Interpretation

A statistical program frequently used in and tailored

to requirements of Q methodology studies is the
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PQ-Method (Schmolck, 2002). Unlike general factor
analysis based on the correlation between variables,
traits, or statements, factor analysis in Q methodology
is based on the correlation between P samples in the
study represented by the Q sorts (Valenta & Wigger,
1997). This  method

coefficients between Q sorts that correlate significantly

calculates the correlation
with each other to form a group, which is known as a

“factor” in statistical terminology. Each factor
represents a group of people with similar perspectives,
feelings, or experiences with regard to the theme of
the study(Akhtar-Danesh et al. 2008).

For analyzing and denominating each factor, a
distinguishing statement is a statement whose score on
that factor is significantly different from its score on
Strongly agree and disagree

any other factor.

statements, matching statements between factors,
pertinent literature, demographic characteristics, and
thoughts and experiences suggested for reasons of
strongly agree and disagree are very meaningful (Kim,
1992).

Based on these analysis results, the naming of types
that can implicitly indicate the factor of resilience of
patients on hemodialysis was done through the
analysis of qualitative data and discussion with a
nursing professor who had experience in nursing

instruction using Q methodology.

Results

As a result of entering the number of factors in
various ways and analyzing them, five factors that
together represented 60% of the variance were
Table 1).

demographic characteristics of subjects by factor are

identified (see Factor loadings and
shown in Table 2. In Q methodology, four to five
subjects are sufficient to explain each factor, and an
eigenvalue above 1.0 is statistically sufficient (Brown,
1980). In this study, because all types of eigenvalues
were 1.0 or more, and at least five individuals
belonged to each type, results are significant. Z scores
in the Q sample for each factor are presented in Table

3.

Table 1
Factor Correlations and Statistics

| FociorGonsiaons | Fcor | Fato i Factor i Factor V Facor V|

Factor | —
Factor Il 0.18 =
Factar lll 0.27 0.44 —
Factor IV 0.39 0.31 0.32 =
Factor V 0.33 0.29 0.20 0.24 =
Variance (%) 16 10 9 12 13
Cumulative Varance (%) 16 26 35 47 60
Eigenvalue 8.88 3.70 322 2.66 2.06

Factor I: Finding the Value of Life by Focusing on
the Meaning of a New Life Through Hemodialysis
Factor I was named “finding the value of life by
focusing on the meaning of a new life through
hemodialysis,” and 10 subjects are included in Factor I.
The subjects of Factor I want to try to concentrate on
life itself, find the meaning of life, and do not want to
evaluate their situation negatively or to regret it. They
try to perceive the hemodialysis situation positively
and accept it (Q-1, Q-13, Q-16, Q-17, Q-43; Q-sample
numbers are shown in Table 3). They think deeply
about the value of themselves and try to figure out
why they must have hemodialysis (Q-3, Q- 16, and
Q-36). They gain power to live by overcoming
hemodialysis (Q-27) and find meaning of life from
presence of the family (Q-36). They disagree with the
religion—dependent life (Q-2, Q-4). The P sample with
the highest loading score for Factor I was a
67-year—-old male whose duration of hemodialysis was
two years; he is currently unemployed. The meaningful

content of the interview with him included:

Before the hemodialysis, my condition was not
very good, but after I started dialysis, my body
became much lighter and better. Because I felt
that my body had improved, I became naturally
positive about hemodialysis. If I have not started
hemodialysis, I already may have died. I have
been through dialysis, and I have been living
my second life. I am grateful and loving toward
all things in the world. (P-1)
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Table 2
Factor Loading and Demographic Characteristics of the Subjects

Perceived
Economic Marital Duration of
Status Religion Occupation Status Hemodialysis

Factor | 1 0.92 M 67 Low Atheist MNone Married 2 years
(N=10) 2 0.52 M 49 Low Atheist None Divorced 6 years
4 0.86 | 59 Low Atheist Mone Married 2 years

5 0.91 F 48 Moderate | Christian MNone Married 3 years

14 0.37 M 55 High Christian | Businessman Married 2 years

15 0.59 M 56 Low Atheist MNone Married 2 years

16 0.52 M 32 Low Christian fo;‘;‘;ﬁjﬂ Divorced 3 years

17 0.B3 F 42 Low Atheist MNone Divorced 6 years

19 0.42 F 60 Low Buddhist | Businessman | Widower 3 years

24 0.38 | 67 Low Christian MNone Married 1 year

Factor Il i0 0.54 1] 40 Low Christian | Businessman | Unmarried 5 years
(N=7) 11 051 F 40 Low Atheist | Businessman | Maried 3 years
22 0.58 F 63 Low Christian MNone Widow 2 years

23 0.56 M 52 Low Atheist MNone Married 2 years

28 0.64 F a1 Low Atheist None Unmanied 3 years

29 0.53 M B5 Moderate Atheist Businessman | Divorced 1 year

32 0.58 M 52 Low Buddhist None Divorced 4 years

Factor Il 8 0.71 F 67 Moderate | Christian MNone Married 2 years
(N =5) 13 0.72 F 40 Moderate | Christian None Married 7 years

18 0.64 M 53 Moderate | Christian Mone Married 1 year

21 0.60 F 49 Moderate | Buddhist MNone Married 3 years

25 0.54 F 43 High Christian MNone Married 2 years

Factor IV 3 0.72 M 57 Low Atheist Mone Married 2 years
(N7 6 0.75 F | 67 | Moderate | Christian None Married 2 years
i 0.70 F 51 High Christian MNone Married 20 years

0.59 M 66 Low Christian None Married 4 years

12 0.36 F 48 Moderate Atheist Businessman Married 9 years

30 0.61 F 67 Low Buddhist None Widow 2 years

35 0.63 M 56 Low Atheist Businessman Married 5 years

Factor V 20 0.86 F 53 Moderate | Christian Mone Divorced 8 years
(N=6) 26 0.85 F 62 Low Christian None Married 3 years
27 0.59 M 62 Low Buddhist Mone Married 10 years

31 0.56 F 71 Low Christian Mone Married 1 year

33 0.67 F 74 Low Atheist MNone Bereaved 1 year

34 0.71 F 72 Low Christian MNone Married 3 year

MNote: Bold/underlined = subjects with the greatest factor value.
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Table 3
Z Scores in the Q Sample for Each Factor

Each factor represents a group of individuals with similar views, feelings, or experiences in relation to the theme of
the study. '

o asewe | eon ] o o racerny e

| try to think positively because | could continue to live due -0.78 0.61
to hemodialysis; if not, | might have already died.

2. | started hemodialysis and | felt relief from God because | =217 -0.26 -1.68 .46 -1.55
felt that nobody was there for me, and | tumed to religion.

3. |think | am the most important being and believing in 1.79 -0.30 -1.45 1.51 -0.10

myself is the most important thing because | have to start
hemodialysis and overcome this adversity and suffering on
my OwWn.

4. 1was able to overcome this difficult situation by leaming to -2.01 -0.66 0.02 2.87 -2.00
appreciate life through faith in God, so religion was the
backbone of my being able to overcome dialysis.

5. | think hemodialysis is the best way to survive, and | think -0.07 1.60 135 1.03 2.02
the most important thing is to adapt guickly to hemodialysis
life.

6. When | first got diagnosed with chronic kidney failure and -1.35 -1.03 0oz 0.07 0.57

found out that | needed to have hemodialysis, | blamed
God for what was happening to me.

7. | believe that | have ability to overcome the frials of -0.27 -2.33 0.40 0.25 0.39
hemaodialysis because | believe that God only gives me
trials that | have the ability to withstand.

8. |think that human beings can die at any time, so | have to 0.58 -0.28 053 0.45 0.61
always be prepared for death, and | do not think | am
unhappy with the current hemodialysis situation.

9. | am relieved to think that some people (such as the 0.07 040 1.05 .33 0.0
disabled who are always in need of someone’s help or who
are in a situation where they must be hospitalized) are in a
situation worse than me.

10. After my body has been destroyed, | am grumbling with -1.83 -1.57 -0.52 -2.16 -1.13
the thought of why am | suffering if there is a God.
11. The reason | live this life is because of my responsibility 0.24 -1.35 =150 0.49 1.64

and duty to my family and people around me, rather than
my attachment to life.

12. When | started hemodialysis and wanted to die, but | could -0.50 137 -059 0.88 1.47
overcome it because | had the belief that | could
overcome.

13. | think that life now is a bonus, so | think life should be 1.79 0.65 158 1.28 1.12
more valuable.

14. | think | had this result because | did not manage my body -1.21 -0.19 -1.30 -2.07 1.53

regarding alcohol, tobacco, and food control before |
started hemodialysis.

15. | have had a long period of illness, and | seem to be able 0.25 -1.91 -1.73 0.13 0.62
to tolerate the difficulty of the present because | had some
preparation for hemodialysis.

continued on next page
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Table 3 {continued)
Z Scores in the Q Sample for Each Factor

=3 A20%(2018)

16.

Since hemodialysis makes my condition better, | think of
hemodialysis positively as a way to maintain my body.

Each factor represents a group of individuals with similar views, feelings, or experiences in relation to the theme of
the study.

P S T8 7 T (T

-0.04

0.54

i

| had a lot of difficulties with various diseases (diabetes,
hypertension, cancer, and heart disease) before
hemodialysis, so | was well trained in such treatment and |
was able to accept the hemodialysis treatment course well.

1.06

-1.39

.99

-1.53

0.48

18.

| think the depression experienced from hemodialysis can
be overcome by making a meaningful relationship.

0.92

-0.84

-1.18

-1.04

0.37

19.

| am unable to withstand the anxiety that my body will
collapse from the secondary complications of
hemodialysis.

-1.69

0.78

.36

-1.23

0.32

| am regretting | did not manage my body, and | fesl
uncomfortable thinking that my life has failed.

-0.66

0.18

=017

21,

| started hemodialysis and then my face changed to black
and my appearance looked shabby, so | got a lot of stress
and found it hard to accept the treatment

-1.19

o.M

-1.07

0.19

. When | was diagnosed with chronic kidney failure, |

thought it was a disease that could be cured. And | had
hope at that time, but after learning there was no way to
full recovery, | was in despair.

-0.70

0.69

0.20

0.16

0.69

| think this situation of hemodialysis is not bad because my
body is much better after starting hemodialysis than before
it.

0.76

-0.45

-1.23

0.47

0.49

24,

When | think deeply, | tend to think in a negative direction,
so | try not to think about it.

-0.06

-0.31

0.39

0.60

0.47

25.

Because | have seen many cases of medical treatment not
working, | have an antipathy to hospital treatment, and it is
still hard to accept hemodialysis.

-in

-1.52

-1.51

-1.79

-1.02

| was assisted by govemment subsidies, which helped me
develop a positive attitude toward hemodialysis because
the dialysis and medication costs were economically less
burdensome.

0.03

0.87

0.20

0.99

-0.32

| feel like | have the ability to overcome any hard work that
| suffered from—difficult and hard things while undergoing
hemodialysis.

1.05

0.44

-0.86

0.18

-0.01

| think | should manage myself and make myself stronger
because nobody can help with body management or
replace my body.

0.66

1.20

0.20

1.86

1.43

After | started dialysis, | had many limitations on my social
life, so | lost confidence in human relationships.

-0.64

0.36

0.26

-1.12

-0.14

After | started hemodialysis, | shared information with my
colleagues at the hospital, talked about the hardship, and
established my relationships, which helped me adjust to
hemodialysis.

-0.15

0.30

-1.24

-0.55

0.22

- 49
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Table 3 (continued)
Z Scores in the Q Sample for Each Factor

Each factor represents a group of individuals with similar views, feelings, or experiences in relation to the theme of
the study.

T e — S PO o e o

31. |feel sad that the people around me have deserted me -0.64 -0.61 -0.54 -1.62
because | have been having difficulties in hemodialysis and
that my social position has suffered as a result

32. | was able to overcome the depressed feelings | felt when | 0.45 0.64 1.78 1.07 1.78
first started dialysis because my family greatly comforted me.

33. |try to think of my children, husband, and parents whenever | 018 1.65 1.24 042 1.3
have difficulty with hemodialysis.

34. | was more depressed when | was alone, so | endured the -1.02 0.74 -0.38 -1.58 -0.08
difficult times by spending time with my close friends.

35. | aways have to be prepared for death, but | always feel sad -0.61 1.22 1.74 0.35 0.28
when | see my children.

36. When | was in trouble, my family was always with me and 1.85 1.32 1.48 1.66 210
gave me strength, so | think that | would have died if | had
not had a family.

37. |think that | naturally estranged from my friends because | -0.30 0.59 0.31 -0.99 -0.66
was sick and didn't have the power to contact them.

38. |think | naturally became distant from people other than my -0.78 -1.32 0.21 -0.88 -0.72
family because | became more dependent on my family.

39. |think | was able to adapt to my life with hemodialysis 0.48 0.85 0.29 112 017

because | was able to have lots of conversations with my
family without having to hide the difficulties | was
experiencing with hemodialysis.

40. 1do notthink it is helpful for me to worry about hemodialysis, 0.03 1.67 0.02 0.40 -0.23
so | think | should find a solution.
41. After | get hemodialysis | feel so exhausted, so things like 0.70 -0.80 0.76 -1.00 -0.99

housekeeping are handled by my family.

42. ltry to overcome my fear of complications through dialogues -0.23 -0.12 -0.23 018 -1.16
with dialysis patients who started dialysis before me and try
0 manage my body thoroughly.

43. |felt uneasy and unstable in my life as a result of 1.1 -0.84 0.42 -0.34 -1.55
hemodialysis, but now that | have accepted it as part of my
ife, | feel stable and have retumed to the life | had before
dialysis.

44. | am uncomfortable and irritable because hemodialysis has -0.53 1.66 012 -0.75 -1.66
placed a lot of restricions on my life, but | intemalize the
sadness and accept the situation,

45. | am finding the process of hemodialysis very difficult, but it is 0.92 1.01 1.17 0.68 -0.37
comforting to see the nurses who come to the dialysis room
and work hard for me.

46. |divert my attention to other things, like reading a book, 0.62 -0.07 -1.99 030 -0.37
singing, or learning on a computer, to relieve my tired body
and mind from dialysis.

continued on next page
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Table 3 (continued)
Z Scores in the Q Sample for Each Factor

Each factor represents a group of individuals with similar views, feelings, or experiences in relation to the theme of

the study.

47. When | go to hemodialysis, | intend to live only for today 0.42 -0.62
rather than looking at hope or fo the future.

48. | am in a difficult situation, but | think that all the people in the 0.82 0.03 1.68 0.76 -0.01
world have a hard time, so | do not think my Ife is very
desperate.

49. | think | can have hope and a positive mind even if there is -0.60 0.58 0.08 0.13 -0.29
only one person who believes in me.

80. | am in a difficult position, but | do not just stay at home. | go 017 0.42 0.54 -0.44 -0.85
outside, take a walk, meet people in the neighborhood, share
stories, and feel that | am alive

51. Looking at my colleagues who are doing self-care while on 0.73 0.06 .01 0.41 -1.00
hemodialysis for 20-30 years, | get the hope that | can get
well on hemodialysis treatment

52. Because | am deprived of so much time by hemodialysis, 0.57 0.14 0.33 1.06 -0.61
time has become very precious and | try to invest it in myseff.

53. | think | should know about my illness better than anyone -0.29 0.31 .02 0.76 -1.33
else, so | read books about it go to lectures in the hospital,
watch TV, and try to overcome it by studying itas much as |
can.

Factor II: Compromising Actively with the an unstable state. For my better future, I must

Situation of Hemodialysis
Factor II was named “compromising actively with

the situation of hemodialysis” and was a strong

tendency to actively try to adapt to living with
hemodialysis. Those who loaded on this factor think
this situation is not comfortable, but hemodialysis is
the best way to live, and they have to accept this
situation (Q-5, Q-12, and Q-44). They believe passive
worry does not help this situation, and they think they
have to seek the way to solve the problem actively

(Q-5, Q- 40).
hemodialysis situation for them is family (Q-33). They

The driving force to overcome the

did not agree with the opinion of relying on God or

resenting God (Q-7, Q-10), and the opinion that
preparation for hemodialysis is helpful for the power to
overcome (Q-15). They do not want to rely on

religion, and they regard the present not the past as

important. The P sample with the highest loading
score of Factor II was a 31-year-old female who was
unemployed and unmarried. The meaningful content of

the interview with her included:

I had to quit my job, and I was not married yet.

It is hard to get married to my boyfriend in such

accept this trial quickly, even if it is difficult.
Instead of worrying, I think that the first thing
to do is to accept the best of hemodialysis, to
find a solution, to overcome the trials, and to

adapt well. (P- 28)

Factor III: Internalizing Sadness and Emphasizing
the Meaning of Life Itself

Factor III was named “internalizing sadness and
Those who

the depressive mood of

emphasizing the meaning of life itself.”
loaded on Factor III feel
but they do not tend to try to solve the
(Q-35, Q-47). They

hemodialysis situation with thought about their loving

sadness,
problem actively endure the
family and people who are in a more difficult situation
than them (Q-32, Q-48). They can get the will to live
by trying to find the meaning and value of life (Q-13).
They disagreed with statements that actively take
action in the present or past to resolve the problem
(Q-46, Q-15),

sample with the highest loading score for Factor III

and rely on religion (Q-2). The P

was a 40-year-old female. The meaningful content of

the interview with her included:
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It is up to the mind to overcome the trials.
Hemodialysis is certainly a difficult task, but it
should be considered fate and accepted. I do not
think I have to do anything special to over—-come
it. However, I live well today and look after my
children all day. (P-13)

Factor IV: Finding a Support System to Help
Overcome Hemodialysis

Factor IV was named “finding a support system to
help overcome hemodialysis.” Those who loaded on
this factor are trying to find a support system that is
helpful to
family, peers, and themselves (Q-3, Q-4, Q- 28, and

overcome adversity, including religion,
Q-36). They think such a support system helps them
to better manage themselves and gives them the power
to overcome hemodialysis. They focus on finding
support systems to help overcome hemodialysis;
however, they disagree with statements that the cause
of the problem is God, the past, or the hospital (Q-10,
Q-14, and Q-25). The P sample with the highest
loading score for Factor IV was a 67-year-old female.
The meaningful content of the interview with her

included:

When I feel hard, I think it is more important to
find something to help me than to be alone. If I
do nothing, nobody come and help me. I have to
find a way to help me by myself. First of all,
hospital medical staffs are helping to overcome
hemodialysis in many ways. And colleague
patients on hemodialysis are very good friends,
and conversation with them is vitality of

life.(P-6)

Factor V: Building the Will of Life by Getting
Strength from Family

Factor V was named “building the will of life by
getting strength from family.” Those who loaded on
this factor think family gave them the strength to live,
and the strength gained from family is the driving
force to live (Q-36). They feel they live due to
obligation and responsibility to family rather than live
for themselves (Q-11). They believe they need a
family and their family needs them, too, so they want

to survive. They are consoled by family when they are

in a depressive mood or feeling anxiety (Q-32).
Moreover, they regard hemodialysis as the best way to
live and believe prompt adaptation is important (Q-5).
They strongly disagreed with the statement they were
comforted by religion (Q-2, Q-4), and statements that
they were separated from their surroundings because
of hemodialysis (Q-31). The P sample with the highest
loading score of Factor V was a 53-year-old female.
The meaningful content of the interview with her

included:

Both the kids and my husband were so dedicated
to me. Without them, I would have died. The
conversations with my family were much more
helpful than the ones I had with others. After
that, I felt more relaxed, and it helped me adjust
to dialysis. (P-20)

Discussion

Q methodology is a technique that measures human
subjectivity by applying statistical methods, such as
correlation and factor analysis (Kim & Won, 2000). Q
factor analysis plays an inductive role and contributes
to formulating new hypotheses (Chang et al., 2008).

In this study, five factors of the subjective frame of
patients on hemodialysis on acquiring resilience
emerged from the Q sort in this study. Factor I of the
subjective frame referred to finding the value of life by
focusing on the meaning of a new life through
hemodialysis, Factor II referred to compromising
actively with the situation of hemodialysis, Factor III
referred to internalizing sadness and emphasizing the
meaning of life, Factor IV referred to finding a support
system to help overcome their crisis hemodialysis, and
Factor V referred to building the will of life by getting
strength from family. The common theme of the five
factors was overcoming hemodialysis and moving

forward with their lives.

Categories of Subjectivity and Strategies

The five subjectivity frames are divided into two
main categories of subjectivity: overcoming adversity
by pursuing the value of life itself (Factors I and III),
and wanting to live a stable life by actively solving
the problems in front of them (Factors II, IV, and V).
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Looking at the first category, subjects in Factor I
trust in the treatment provided by the hospital,
reinterpret the hemodialysis situation in a positive way,
and act proactively with a pro-social attitude;
therefore, it is possible to consider interventions to
strengthen such a positive mind. It would be helpful to
utilize the wvarious positive experiences that were
experienced during hemodialysis. When an individual's
psychological state is unstable and stressful, he or she
is more sensitive to self-evaluation and emotional
comparisons with others (Chon, 2005, Huh, 2000).
However, in situations where the patient’s condition is
stable and uncertainty is reduced, self-help groups can
help improve resilience (Son, 2016). Therefore, it is
possible to improve  resilience by providing
interventions that can actively organize self-help
groups for subjects in Factor I showing positive
recognition and stable appearance. For example,
organizing a variety of hobbies and self-help groups in
conjunction with the community and providing
opportunities to talk about positive experiences are
potential interventions.

Subjects in Factor III tend to believe that present is
more important than looking toward the future and
want to live meaningfully in the present. They know
they can die at any time, but they think positively
about the hemodialysis that keeps them alive. Since
subjects who report a high meaning of life can tolerate
more severe physical symptoms (Haugan, 2014), a
strategy that can enhance resilience by using the
strength of life as a way to find and recognize
meaning in life could be effective. Logotherapy can
help patients overcome difficulties by emphasizing,
exploring, and discovering the meaning of life in the
context of suffering (Kang, Kim, Song, & Kim, 2013;
Koo, 2008; Lee, 1997). Therefore, it could be helpful in
developing various intervention programs. In this
category, interventions that reduce stress, anxiety, and
depression, and give hope can be helpful because they
tend to accept and internalize passively rather than
express sadness. Considering this pas-sive tendency,
nurses can help patients find value in life according to
their personal beliefs.

In the second category, subjects in Factor II have a
strong willingness to compromise with reality and to

solve the problems in front of them. Rather than

7+38F =2 A2025(2018)

focusing on psychological adaptation, they want to
accept their reality from a problem-oriented viewpoint
and look for stability. These subjects should be helped
to develop a cognitive coping strategy that can assist
psychological adjustment. Psycholo gical adaptation
helps solve problems they face (Kimmel, Cohen, &
Weisbord, 2008), and cognitive coping strategies help in
perceiving health status, social functioning, quality of
life, hope, depression, and satisfaction with life (Cha &
Yi, 2013; Garnefski & Kraaij, 2010; Gillanders, Wild,
Deighan, & Gillanders, 2008; Lerma et al, 2017;
Schroevers, Kraaij, & Gamefski, 2008).

Subjects in Factor IV try to overcome hemodialysis
by looking for, and relying on, what they feel secure
about. Such objects of reliance include religion, family,
medical staff, colleagues, and oneself. Nurses should
guide subjects through many dialogues to help them
find what they can and should depend on. Since
self-awareness and the will to solve problems are
strong, a good relationship with the object of reliance
should lead to interventions that can provide a synergy
for overcoming hemodialysis. However, nurses need to
make sure patients do not become over—dependent.

Subjects in Factor V have a strong willingness to
overcome hemodialysis with the help of family
members and to draw strength from their families, so
it 1S necessary to help them maintain good
relationships with family members. The effectiveness
of a coping abilities program employing family
members has been verified (Inch & Temel, 2016; Lim
& Han, 2013). A nurse can help keep patients in good
standing with their families by keeping the lines of
communication open and can assist them in
overcoming any difficulties by planning a family

intervention program.

Conclusion

These results could establish a concrete intervention
strategy that can enhance patients’ strengths and
provide a source of positive adjustment. It is important
that nurses discover strengths of each factor and build
an intervention strategy, which can play a major role
in raising the self-care capacity of patients on
hemodialysis.

This study has some nursing significance. Since the
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concept of the resilience of patients on hemodialysis is
necessary but has not been much studied yet, this
study could contribute to understanding the resilience
of patients on hemodialysis. By deeply understanding
resilience of patients on hemodialysis, nurses can
comprehend the strength of patients, and as a result,
can suggest strategies to develop an intervention

program that reinforces patients’ strengths and

minimizes their weaknesses. Based on the subjective
frame of the resilience of patients on hemodialysis, this
study can be a reference for understanding patient
needs when planning patient education. Moreover,
findings can be used as fundamental data in the study
of the resilience of patients on hemodialysis, which
may be helpful for further study. Ultimately, this could

help the devel-opment of nursing science.
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stH, Avi3RES oJAMAA HAAAA TS EEAT
Aol Al A et AT Ao AEAHE BHoshe A AL
olo] ZASE& 7FAa rhMiller et al, 2016). 245 7h&
g 25 Ao A&dE fFAS e Aol Fasitta =
2w AR RG] AS FoddteE v (Menne,
Tucke, Whitlatch, & Feinberg, 2008), AFAle] ul o] <l
A 7159 HEA g FEEol Jdow AT 71A
o7 gAEAL H3leE SMiller et al, 2016) vhFs
REE Holal Ak
ole} Z& MIPAFE FFAEH A wE=}
Ao ZAHES Fdstste= A, F AV|AAAE &
< 3] AAA, 4ol A& A, FXlee

o & dl=(Menne et al, 2008), T3 FAIS & F
ATH A7 AAAY] FAJ AEAC S TNA =
W axlo] e 53] 7 EuAETAY 1ol A
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Jot= AW ofYet AAE AR~ ol & Bl A
7l &% Y& AR A AAseE Zlo] dd
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Aol A5 a4hE A4S sloF & Aol ASES AAs
I AAL wEEy s MEEES FFsm AALS
a3t AAE sta FystE Aola shrh

A ghate] ox A T Aol B HAALAE
o] AokMiller et al, 2016). S83 QAo Z = QX &4}
Al Auj7b Hase] AxEgo] A A, Awgat
o FTHE YAEAL i AT 24h2EE
o], Julo] Fa3g 24Ad v

o Yo7t BEFE Aw 5&1}94
st} (Menne et al.

ol A A 45} %’_‘?I’
2013), 4o ozpol® AFA] EEol #g TfHHE 9
AtAA o] wdt(Menne et al, 2008). MenneS}t
Whitlatch (2007)ell WEH X wj32}e] o] 7 o5,

AHALE, o wol WES WEFE, WA} ohyl v

Groen-van de Ven, Smits, Span, Jukema, Coppoolse2}
de Lange(2016)9] AFolA= A uj@art F2 AL A

WAE 2 a AAHRJ] dEAAZE & FgE] 3
o ojAbA Al o A 23 A

frEl oarAAd Ad JdFE X =d BoArh o

L &S NS5 =(Menne & Whitlatch, 2007), o128

=(Menne et al, 2008), °|AtAZA e wo] EZAIZIT

ol #alME o4 EBATAI JAEAA A m
S Wol XFAIE ATt Ude
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Al Aozt el Wil <k =
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wWol EHET ® S EEATAVF
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7Vg Zirtelel A= EE AT AAAl & A dtH(A
9, ARA, FdE, 2004). ME EEATAE JAEF
Ao Fa3 JFE F=d(Samsi & Manthorpe,
2013), 53], 7t= EwAlTAe] 232 A8 #g A
3zl AAXE At HAoA HEAolA HATH
(Miller et al., 2016). =3 Xuj2kz= Fel7h 4 474
g Zlo] ofy e Ao 35 et vHEE7] el X uf
gkzte] 543 el wet(RbE, ol F 2, 2015), oA}
A4 AN HEAe] o] WMstEth(Hirschman et
al., 2005; Samsi & Manthorpe, 2013).
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N Ff AAARE ANBA AE FRATAe
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A Aol mFo] g G AR WEo| I
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7ol o3t al JtHE 7He] WAL RAHoR JIFS
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(B 1) 715 SSHEAL |0 2EAe] YutE £ (N=12)
=& s==H1SH 2= A|OHEE
: : E= o == o AEES
Ha A0 |
=M Lo MY ST #EsE (D,r:f' g“}f}ffgl 7|2t AZE O Lo] MY EZEE= x’ﬂfﬂ (COR E=
B e =" (Ab 2 MMSE)
A 79 Y 27| 8 100z ot L 48 24 79 of =Z0[5F A CDR: 1
PP B Y JE E 10002t = 29 24 B o E AD CoR: 1
PP 4 o JE =205 2000}~ So 33 24 76 4 nE AD CDR: 1
:{:ﬂﬂlnl_l' | 5. a0 —_ .
Al
PA 84 o JE 3 3%%%'"% Fel 40 24 68 & Z30BE A CDR: 1
, 3000| A~
PP 62 o ZjE di& 5000[2 Mz 24 4 g2 o -3 AD CDR: 1
B 79 <4 2iE d=E 5000 |4 i 18 24 " oo = AD CDR: 1
PT 81 of 7| ==Zols 1000/t ol 132 24 84 3 AD CDR: 1
3000 A~
= = LC} = 1
PB4 o DjE DT 5000 (ot ) 28 12 " o E AD CDR: 1
PP 78 of 2| B 000t Ho| 28 24 B 4 thE AD COR: 1
PO 74 Y 2 18 10002t =] 12 24 1 o =3olst Vvab MMSE: 22
P B o Z|g = 10002t =el 36 13 78 th&E AD CDR: 1
P2 68 o JE =B 10002t Aiof 26 2 6 o == VaD MMSE: 23

P=participant, MMSE=Mini-mental state examination, COR=Clinical Dementia Rating
AD=Aizheimer's disease, VaD=Vascuar dementia
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Perception about Shared Decision Making of
Family Caregivers of Early Dementia Patients:
A Qualitative Content Analysis Study

Kim, Yun—Jae' - Song, Jun—-Ah?

!Researcher, Samsung Medical Center

“Professor, Korea University, College of Nursing

The purpose of this study was to explore perception about shared decision making of family caregivers of patients
with early dementia (PWED). This study was conducted with a sample of 12 family caregivers (mean age =
71.4£104) of PWED from three dementia safety centers in Seoul. In-depth interviews were done for each
participant about shared decision making and data were analyzed using qualitative content analysis. Six categories
and 17 sub-categories identified for participants’ perception about shared decision making: means to facilitate
communication with patients with dementia, means to secure autonomy of patients, opportunity to facilitate
treatment, cause of increasing family caregivers’ burden, cause of worsening relationship with patients, and option
for choices depending on priority change. The findings of this study can provide a knowledge basis for health care
professionals and policy makers to understand how family caregivers of PWED think about shared decision
making. It would be of great value to develop educational programs and practical guidelines about shared decision
making for PWED and their family, which may contribute to respecting PWED’s self-determination right as well

as reducing burden of their family.

Keywords: ealry dementia patient, family caregiver, shared decision making, perception
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