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Purpose: This study aimed to develop and validate a structural equation model for health-related
quality of life in older patients with chronic low back pain. Methods: We selected social support,
symptoms, fear-avoidance beliefs, functional disability, health perception, and health-related quality
of life as the main variables based on Wilson and Cleary’s model of health-related quality of life. A to-
tal of 211 participants aged 265 years who had been diagnosed with low back pain for more than
three months were considered in this study. Data were collected from two hospitals in D Metropoli-
tan City and A City, one public health center, and two senior citizen centers. We utilized SPSS/WIN
24.0 and R package ‘plspm’ (R Version 3.1.3) for data analysis. Results: The overall fit of the proposed
hypothesized model was .53, which met the acceptable threshold, confirming the adequacy of the
model’s fit. Social support, symptoms, fear-avoidance beliefs, functional disability, and health percep-
tion were statistically significant variables in the health-related quality of life, and the explanatory
power of these variables was 75.1%. Out of the 15 hypotheses in the model, 13 hypotheses were sup-
ported. Conclusion: The model showed 12 significant direct effects, one significant indirect effect,
and 13 significant total effects (both direct and indirect). To enhance the health-related quality of life
in older patients with chronic low back pain, alleviating fear-avoidance beliefs and functional disabil-
ity is necessary, and improving positive social resources such as social support and health perception

is essential.
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INTRODUCTION

The proportion of people aged 265 years in South Korea is
expected to reach 25.5% by 2030 [1]. Consequently, chronic
diseases among older adults are predicted to become increas-
ingly important social issues in the near future. In particular,
the prevalence of chronic low back pain among older adults
was reported to be 24.1% in 2017 and 10.0% in 2020 [2].
Chronic pain in older adults often persists for a long period,
leading to negative psychological states and functional impair-
ments in daily life, ultimately reducing their quality of life and
functional abilities [3].

Quality of life is a multidimensional and extensive concept
that includes an individual’s subjective evaluation of satisfac-
tion or dissatisfaction with functional abilities in life [4]. The
quality of life of patients with chronic pain is influenced by the
interaction of physical and psychological symptoms caused by
back pain, as well as the social environment [5]. Although vari-
ous studies have described models of quality of life, the factors
that affect quality of life are wide-ranging, and the effects vary
depending on the disease [6-8]. Therefore, it is necessary to
identify the factors that affect quality of life according to the
characteristics of the disease and to understand the relation-
ship between these factors.
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The fear-avoidance beliefs arising from physical and psycho-
logical symptoms of chronic low back pain significantly influ-
ence the deterioration of the quality of life in older patients
with chronic low back pain [9]. Fear-avoidance beliefs are dis-
ease-specific factors more common in patients with chronic
low back pain than in those with other chronic illnesses [9].
These beliefs are based on the internalized notion that physical
activity and daily life worsen pain [10]. Furthermore, patients
with chronic pain who experience pain as the primary symp-
tom further strengthen these beliefs, avoiding physical activity
and worsening their physical functional state, thereby reducing
their quality of life [11]. Therefore, to establish a model of qual-
ity of life for patients with chronic pain, it is necessary to con-
sider the characteristics of the disease and to verify the rela-
tionship between fear-avoidance beliefs and various factors af-
fecting quality of life within the model.

Wilson and Cleary’s health-related quality of life model [12]
explains the relationship between various dimensions of
health-related quality of life, including physical, psychological,
social, and environmental aspects. Wilson and Cleary’s model
of health-related quality of life is an essential framework for
health assessment, evaluating the overall quality of life (Figure
1). This model is an important measure of health evaluation
and evaluates the overall quality of life. It also categorizes phys-
iological factors, symptoms, functional status, health percep-
tions, and characteristics of quality of life while establishing re-
lationships with the patient’s personal and environmental char-
acteristics. By analyzing the causal relationships between these
variables, it measures health-related quality of life. Quality of
life studies based on Wilson and Cleary’s model have been
widely used, both domestically and internationally, for patients
with chronic diseases, patients with cancer, and patients who
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Figure 1. Wilson and Cleary's model of health-related quality of life
[12].
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have undergone surgery [6-8,13,14]. These studies have shown
that quality of life varies depending on the characteristics of the
disease and the environment, and is influenced by various fac-
tors.

In most studies, when targeting individuals with chronic ill-
nesses, the elderly, or patients with back pain, researchers have
established the theoretical framework by adding key variables
and excluding less relevant ones [6-8]. However, it was chal-
lenging to find studies specifically targeting older patients with
chronic low back pain. Therefore, it is necessary to examine
the relationship between chronic pain in older adults and their
quality of life, taking in to account the disease characteristics of
chronic pain, based on Wilson and Cleary’s health-related
quality of life model. The symptoms described by Wilson and
Cleary’s model, such as pain [15] and depression [16], are also
present in chronic pain of older adults, which can worsen
functional disabilities [15] and reduce quality of life [17]. Social
support [6-8] and health perception [18], which are environ-
mental characteristics presented in Wilson and Cleary’s model,
have been shown to be related to the quality of life of patients
with chronic diseases; however, research on chronic pain of
older adults is still insufficient.

Studies targeting older adults with chronic pain [6], and
studies focusing on patients with chronic pain [15], have also
reported that as pain severity increases, the quality of life de-
creases. However, research specifically addressing the quality of
life of older adults with chronic pain remains limited. Environ-
mental characteristics such as social support can lead to posi-
tive health outcomes and improve quality of life, and health
perception based on how one perceives their illness is an im-
portant factor affecting quality of life. Therefore, to provide
reasonable evidence for the causal relationships between quali-
ty of life factors and chronic pain in older adults, it is necessary
to consider the complex factors of pain, depression, functional
disabilities, health perception, and environmental characteris-
tics such as social support, in the quality of life model. Addi-
tionally, because fear-avoidance beliefs reflect the characteris-
tics of patients with chronic pain, it is necessary to consider
them in the quality of life model.

The conceptual model of this study expanded on Wilson
and Cleary’s health-related quality of life model by adding
fear-avoidance beliefs to the four domains of environmental
characteristics, symptoms, functional status, and health per-
ceptions. In total, five domains were examined to identify the
factors influencing the quality of life (Figure 2). Therefore, we
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aim to construct a hypothetical model of health-related quality
of life in older patients with chronic low back pain and validate
it through research findings. The results of this study will serve
as the theoretical groundwork for research on health-related
quality of life in older patients with chronic low back pain.
They will also be utilized as evidence for proposing nursing in-
terventions that consider both physical and psychological fac-
tors among the subjects, as well as for developing programs
aimed at improving the quality of life for older patients with
chronic low back pain.

METHODS

Ethic statement: This study was approved by the Institutional
Review Board (IRB) of Keimyung University (IRB No.: 40525-
202002-HR-086-02). Informed consent was obtained from the
participants.

1. Study Design
The objective of this research was to create and verify the
structural equation model that captures the impact on the

health-related quality of life in older patients who are dealing
with chronic low back pain.

2. Participants

Older patients with chronic back pain who visited two hos-
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pitals in D metropolitan city and A city, one public health cen-
ter, and two senior citizen centers, who agreed to participate
and met the following selection criteria, were included in this
study: 1) aged 265 years with a diagnosis of low back pain; 2)
low back pain symptoms lasting for more than 3 months; 3)
capable of understanding the questionnaire with no psychiatric
diagnoses.

Prior to conducting the survey, participants were instructed
to provide information about their age, the presence or ab-
sence of low back pain, and any history of psychiatric diseases
in the questionnaire. We collected data from June 15, 2020, to
August 30, 2020. The minimum required sample size for con-
ducting a Partial Least Squares (PLS) structural equation mod-
eling analysis is 10 times the number of measurement vari-
ables. Since this study included 20 measurement variables, the
recommended minimum sample size was 200. Considering
the possibility of dropouts, 220 questionnaires were distributed
for this study, and we excluded inconsistent response results
from the data analysis. Finally, 211 questionnaires were used
for the data analysis. The sample size used for analysis was
therefore deemed appropriate [19].

3. Measurements

1) Social support

Social support was measured using a tool adapted by Lim
[20], which is based on the Social Support Tool developed by
Sherbourne and Stewart [21] for chronic diseases. This tool
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Figure 2. Theoretical model of health-related quality of life by Wilson and Cleary [12].
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consists of four subdomains: tangible support (four items), af-
fection (three items), positive interaction (three items), and
emotional/informational support (eight items). The tool uses a
5-point Likert scale ranging from “not at all” (1 point) to “al-
ways~ (5 points), with higher scores indicating higher levels of
social support. The tool has a high reliability with a Cronbach’s
a of .97. In this study, the overall Cronbach’s a was .95, and
that for each sub-domain was: .86 for tangible support, .85 for
affection, .88 for positive interaction, and .92 for emotional/ in-
formational support.

2) Chronic pain

To measure chronic pain, a chronic pain tool developed by
Von Korff et al. [22] to measure pain lasting three months or
longer, such as low back pain and headaches, was used. We
translated this tool into Korean according to the recommenda-
tions by Beaton et al. [23]. The tool consists of seven items and
three subscales: duration of pain, intensity of pain, and disabili-
ty caused by pain. Six of the items were scored on a 0~10 scale
and the remaining item was scored on a 0~3 scale. In the Dis-
ability Score, scores ranging from 0 to 29 points are categorized
as 0 points, scores from 30 to 49 points are categorized as 1
point, scores from 50 to 69 points are categorized as 2 points,
and scores of 70 points or above are categorized as 3 points.
Each score is then recalculated on a 0 to 3 point scale. Higher
scores indicated more severe chronic pain. The tool originally
had a Cronbachs a of .74, and Smith et al. [24], using the same
tool, reported a Cronbach's a of .91. In this study, the Cron-
bach’s a was .89.

3) Depression

The Korean version of the depression scale shortened tool,
translated by Kee [25] from Sheikh and Yesavage's [26] depres-
sion scale tool, was used to measure the degree of depression in
older adults. The tool consists of 15 questions using a binary
scale (‘yes’ or ‘no’), with scores ranging from 0 to 15; higher
scores indicate more severe depression. The Cronbach’s a reli-
ability coefficient was .95 when the tool was developed, and .87
in this study.

4) Fear-avoidance beliefs

We measured fear-avoidance beliefs using the fear-avoidance
belief questionnaire developed by Waddell et al. [27]. Based on
the translational guidelines provided by Beaton et al. [23], we
have completed the translation of this tool into Korean. This

https://doi.org/10.17079/jkgn.2023.00059

tool is composed of 16 questions and two subscales measuring
fear-avoidance beliefs related to physical activity and daily life.
Responses were measured on a 7-point Likert scale ranging
from 0 (‘completely disagree’) to 6 (‘completely agree’), with
higher scores indicating greater fear-avoidance beliefs. When
the tool was developed, Cronbach’s a reliability coefficients
were .88 for fear-avoidance beliefs related to physical activity
and .77 for fear-avoidance beliefs related to daily life. In this
study, the overall Cronbach’s a was .78, and the Cronbach’s a
coefficients for the subscales of fear-avoidance beliefs related to
physical activity and daily life were .76 and .79, respectively.

5) Functional disabilities

To measure functional disability, the tool developed by Fair-
bank et al. [28] and modified and supplemented by Jeon et al.
[29] was used. This tool consists of 10 items: pain intensity,
personal hygiene, lifting, walking, sitting, standing, sleeping,
sexual activity, social activity, and travel. In this study, sexual
activity was excluded to account for participants without
spouses, and the measurement tool consisted of nine items.
Higher scores indicate more severe functional disabilities.
Cronbach’s a reliability coefficient was .85 when the tool was
developed, .93 in Jeon et al’s study [29], and .89 in this study.

6) Health perception

Health perception was measured using a tool developed by
Ware [30], which was translated by Yoo et al. [31] and modi-
tied for use with older patients by Lee and Chung [32]. The
tool consists of 20 questions in six subscales: current health,
prior health, health outlook, health worry and concern, resis-
tance-susceptibility, and rejection of sick role. Responses were
measured on a 4-point Likert scale ranging from 1 (‘completely
disagree’) to 4 (‘completely agree’), with scores ranging from 20
to 80. Higher scores indicated greater health perception. The
Cronbach’s a reliability coefficient was .91 when the tool was
developed, and .62 in Yoo et al’s [31] study, .85 in Lee and
Chungs study [32], and .86 in this study.

7) Health-related quality of life

Health-related quality of life was measured using The Medi-
cal Outcomes Study 36-Item Short Form Health Survey In-
strument Version II developed by Ware et al. [33]. The tool
consists of 36 items, including one item measuring changes in
health status and 35 items measuring health-related quality of
life, with eight subscales: physical functioning (10 items), role
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physical (four items), bodily pain (two items), general health
(five items), vitality (four items), social functioning (two
items), role emotional (three items), and mental health (five
items). Scores were calculated by assigning weights to each re-
sponse and summing them to obtain a total score, which was
then converted to a 0~100 scale, excluding one item that mea-
sured changes in health status. Higher scores indicated a high-
er health-related quality of life. When the tool was developed,
the Cronbach’ a reliability coefficients for the eight subscales
were .78 to .93. In this study, the overall Cronbach’s a was .86,
and the Cronbach’s a coefficients for the subscales of physical
functioning, role physical, bodily pain, general health, vitality,
social functioning, role emotion, and mental health were .85,
.86, .80, .82,.75,.76, .81, and .77, respectively.

4. Data Analysis

The measured data were analyzed using SPSS/WIN 24.0
(IBM Corp.) and the R package ‘plspmy’ (R Version 3.1.3). De-
scriptive statistics, including frequencies, percentages, means,
and standard deviations, were used to analyze the general char-
acteristics of the participants and each variable. The differences
in health-related quality of life for the general characteristics
were analyzed using t-tests and ANOVA. Data analysis using
PLS structural equation modeling was divided into two stages:
measurement model analysis and structural model analysis.
The reliability of the measurement indicators was assessed us-
ing Cronbach’s a, which measures internal consistency and
composite reliability.

The goodness-of-fit of the hypothesized model was verified
with the following indices: Cronbachs a ranged from .70 to .95,
composite reliability ranged from .82 to .97, factor loading
ranged from .65 to .96, average variance extracted index
ranged from .51 to .87, Fornell-Larcker criterion, model’s coef-
ficient of determination (R”) ranged from .24 to .75, redundan-
cy values ranged from .03 to .37, and the overall model fit was
.53, which met the acceptable threshold, confirming the ade-
quacy of the models fit.

5. Ethical Considerations
After obtaining approval from the IRB at Keimyung Univer-
sity (IRB No.: 40525-202002-HR-086-02), data collection for

this study began. Data collection involved obtaining consent
from the responsible departments of hospitals, public health
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centers, and senior centers. After obtaining consent, voluntary
participation of the subjects was initiated, and they provided
written consent for the study. The survey took approximately
20 minutes to complete, and all participants in the study were
provided with appropriate tokens of appreciation.

RESULTS

1. General and Disease Characteristics of the
Participants

Of the 211 participants included in this study, 63.0% were fe-
male and 37.0% were male. The mean age was 72.2+5.97 years,
with 70.1% and 26.5% of participants in the age range of 65~74
and 75~84 years, respectively. In terms of marital status, 59.2%
were married and 29.9% were widowed; 50.7% lived with their
spouses and 28.9% lived alone. Regarding the education level,
the proportion was highest for individuals who were high
school graduates (31.3%) and those who had less than elemen-
tary school education (25.1%). Regarding religion, 39.8% of
the participants had no religion and 37.4% were Buddhists. In
terms of economic status, 64.5% of the participants were in the
middle economic class. Differences in health-related quality of
life were found to be related to marital status (F=6.36, p=.002),
living arrangements (F=8.72, p<.001), educational level
(F=7.75, p<.001), and economic status (F=7.49, p<.001). Post
hoc analysis showed that health-related quality of life was high-
er among unmarried and married individuals than among
widowed individuals. Participants living with a spouse or chil-
dren/others had a higher health-related quality of life than
those living alone. At the education level, the groups with high
school and college or higher education showed higher
health-related quality of life than the elementary or middle
school groups. Participants in the middle or high economic
classes had a higher health-related quality of life than those in
the low economic class (Table 1).

In terms of disease characteristics, 31.3% of the participants
had an illness duration of >10 years. Furthermore, regarding
the frequency of low back pain, 38.9% felt it occasionally and
22.3% experienced low back pain 3~4 times per week. Regard-
ing the pattern of low back pain, 36.0% of the participants ex-
perienced severe pain with movement and 15.6% reported that
the pain worsened at night. The causes of back pain were aging
(39.8%) and occupational factors (22.3%). The types of treat-
ment included medication (49.3%) and physical therapy

https://doi.org/10.17079/jkgn.2023.00059
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Table 1. Demographic Characteristics and Statistical Analysis of Health-Related Quality of Life (N=211)

Variable Category

Health-related quality of life

n (%)

Mean+SD t of F (p), Scheffe
Sex Male 78 (37.0) 42.81£14.74 -1.62 (.123)
Female 133 (63.0) 40.18+15.80
Age (year) 65~74 8 (70.1) 41.65%13.51 -1.62 (.123)
75~84 56 (26.5) 41.344£16.13
85 or over 7 (3.3) 39.14+21.96
Marital status Unmarried® 23 (10.9) 47.0849.29 6.36 (.002), c<a,b
Married® 125 (59.2) 42.84%15.50
Widowed* 63 (29.9) 34.38+15.71
Living arrangement Living alone® 61(28.9) 34.40+12.66 8.72 (<.001), a<b,c,d
With spouse” 107 (50.7) 43.44+14.94
With children® 27 (12.8) 43.00+15.29
Other’ 16 (7.6) 49.87+15.55
Education level Less than elementary school® 53 (25.1) 32.00+9.26 7.75 (<.001), a,b<c,d
Middle school® 61(28.9) 37.86114.68
High school 66 (31.3) 46.86+12.87
College or higher® 31(14.7) 52.00+13.32
Economic status High® 6 (7.6) 40.00+7.32 7.49 (<.001), c<a,b
Middle® 136 (64.5) 45.04413.91
Low* 59 (28.0) 32.84416.23

The sum of the percentages does not equal 100% because of rounding. SD=Standard deviation.

(26.1%). Of the respondents, 63.5% reported experiencing
treatment effects and 27.5% reported worsening back pain
when bending forward. Of the patients, 77.7% had other
chronic diseases and 78.2% had no history of surgery for low
back pain. Significant differences were observed in health-re-
lated quality of life depending on the duration of symptoms
(F=7.81, p<.001), frequency of low back pain (F=8.59, p<.001),
low back pain patterns (F=5.51, p<.001), therapeutic effect
(t=2.83, p<.001), presence of other chronic conditions
(t=10.98, p<.001), and surgical history (t=6.95, p=.009). Post-
hoc analysis showed that health-related quality of life was high-
er in groups with symptom duration of <1 year, 1~3 years, 3~5
years, and 5~10 years, than in the group with symptom dura-
tion of >10 years. Health-related quality of life was higher in
the groups experiencing low back pain 1~2 times per week or
occasionally than in the group experiencing it daily (Table 2).

2. Fit Analysis of the Structural Model

In the structural model analysis, fit analysis involves evaluat-
ing the coefficient of determination R’, the redundancy values
in the structural model, and the overall model fit. The coeffi-
cient of determination R’ assesses the explanatory power of the
latent variables, and higher values indicate greater explanatory

https://doi.org/10.17079/jkgn.2023.00059

power. Redundancy values are statistical estimators in the
structural equation modeling, and positive values indicate a
good fit of the structural model. Lastly, the overall model fit
should be at least .10 or higher, with values between .25 and .36
considered as moderate fit and values between .10 and .25 as
weak fit.

In this study, the fit analysis of the structural model revealed
positive redundancy values for all latent variables. Additionally,
the coefficient of determination R* showed explanatory power
for symptoms (.24), fear-avoidance beliefs (.20), health percep-
tion (.44), and functional disability (.64), while the dependent
variable, health-related quality of life, had an R’ of .75, indicat-
ing a high explanatory power. The overall model fit was .53,
validating the appropriateness of the proposed structural mod-
el in this study.

3. Descriptive Statistics of Variables

In this study, there were significant negative correlations be-
tween health-related quality of life and symptoms, fear-avoid-
ance beliefs, and functional disability. Additionally, health-re-
lated quality of life showed positive correlations with social
support (r=.37, p<.001) and health perception (r=.59, p<.001),
indicating consistent and expected directional relationships
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Table 2. Health-Related Quality of Life by Disease Characteristics (N=211)

Health-related quality of life

Characteristic Category n (%) MeantSD e
Duration of symptom (year) >71° 34 (16.) 46.12+15.53 7.81 (<.001), e<a,b,c,d
<1to <3’ 41 (19.4) 49.26%14.68
<3 to <5° 29 (13.7) 46.62£13.45
<5 to <10° 41 (19.4) 45.65+10.20
>10° 66 (31.3) 34.12+15.19
Frequency of low back pain Daily® 52 (24.6) 34.03+14.30 8.59 (<.001), a<c,d
3~4 times per week’ 47 (22.3) 41.40+13.73
1~2 times per week" 30(14.2) 39.40+15.18
Occasionally’ 82 (38.9) 45,02+14.51
Low back pain patterns Pain throughout the day® 61(28.9) 34.85+13.67 5.51 (<.001), a,c<b,d,e
Pain in the morning or afternoon” 17 (8.1) 49.41+14.94
Pain worsens at night 33(15.6) 41.90+12.33
Pain worsens with movement” 76 (36.0) 42.90+15.17
Other® 24 (11.4) 47.66%15.88
Low back pain causes Accident/injury 18 (8.5) 29.88+15.94 4.13 (147)
Disease 21 (10.0) 37.76+13.59
Occupational 47 (22.3) 43.77+12.96
Aging 84 (39.8) 43.69+14.75
Unknown cause 41 (19.4) 31.80+15.42
Treatment method Medication 104 (49.3) 39.48+15.16 1.68 (.156)
Physical therapy 55 (26.1) 43.69+15.85
Traditional Korean medicine 27 (12.8) 42.29+12.47
Other 25(11.8) 43.96+13.27
Therapeutic effect Positive treatment effect 134 (63.5) 45.78+14.47 2.83 (<.001)
Negative treatment effect 77 (36.5) 34.01+14.17
Aggravating behaviors When bending forward 58 (27.5) 39.20+14.65 .84 (.535)
When leaning backwards 19 (9.0) 46.84+16.11
When changing position 27 (12.8) 42.59+15.30
When lying down 22 (10.4) 41.00+14.48
When sitting 20 (9.5) 39.35+15.92
When walking 30 (14.2) 40.46+11.68
When lifting objects 35 (16.6) 43.91+14.33
Presence of other chronic conditions Present 164 (77.7) 38.15+15.31 10.98 (<.007)
Absent 47 (22.3) 45.20+14.76
Surgery history for low back pain Yes 46 (21.8) 36.26+14.99 6.95 (.009)
No 165 (78.2) 42.94415.25

The sum of the percentages does not equal 100% because of rounding. SD=Standard deviation.

among the factors based on prior research, thus ensuring the
construct validity (Table 3). The results of this study regarding
the direct, indirect, and total effects of the different variables, as
well as their statistical significance, are shown in Table 4 (Fig-
ure 3). f represents the standardized regression coefticient,
which was used to calculate the effects and verify the statistical
significance between exogenous and endogenous variables. In
the path model, direct effects refer to the direct impact of inde-
pendent variables on dependent variables, whereas indirect ef-
fects refer to the influence of independent variables on depen-
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dent variables through one or more mediating variables. The
total effect represents the sum of the direct and indirect effects.
When interpreting the study results, it is important to consider
not only direct effects, but also indirect and total effects, as it is
difficult to accurately determine the effect size based on direct
effects alone. We used the bootstrap method to investigate the
direct, indirect, and total effects of the measured and endoge-
nous variables. In this study, bootstrapping was performed 500
times.

When symptoms were selected as endogenous variables, so-
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Table 3. Correlations Between Research Variables (N=211)

. r(p)
Research variable Vi V2 V3 va Vs Ve
V1 1
V2 -.25 (<.001) 1
V3 -.39 (<.001) .39 (<.001) 1
V4 -.25 (<.001) .58 (<.001) .30 (<.001) 1
V5 .39 (<.001) -43 (<.001) -.63 (<.001) -.49 (<.001) 1
V6 .37 (<.001) -57 (<.001) -.24 (<.001) -.78 (<.001) .59 (<.001) 1

V1=Social support; V2=Symptoms; V3=Fear-avoidance beliefs; V4=Functional disability; V5=Health perception; V6=Health-related quality of

life.

Table 4. Direct, Indirect, and Total Effect Analysis of Hypothetical Models (N=211)

B (p)

Endogenous variable Exogenous variable . - SMC*
Direct effect (p) Indirect effect (p) Total effect (p)
Symptoms ~ Social support -49 (<.001) -49 (<.001) .236
Fear-avoidance beliefs - Social support .21 (.125) -.25(.290) - 04 (:371) .200
— Symptoms 51 (<.001) 51 (<.001)
Functional disability « Social support -.28 (<.001) -19 (<.001) - 47 (<.001) 644
«— Symptoms .36 (<.001) .23 (<.001) 58 (<.001)
~— Fear-avoidance beliefs 45 (<.001) 45 (<.001)
Health perception - Social support .22 (<.001) .22 (<.001) 43 (<.001) 439
~— Symptoms -.38 (<.001) -14 (<.001) - 52 (<.001)
~— Fear-avoidance beliefs -.21 (<.001) -.03 (<.001) -.24 (<.001)
- Functional disability -.06 (.473) - 06 (:473)
Health-related quality of life < Social support .09 (.075) 37 (<.001) 47 (<.001) 751
— Symptoms -.32 (<.001) -.37 (<.001) —69 (<.001)
-~ Fear-avoidance beliefs -.23 (<.001) -17 (<.001) -.39 (<.001)
« Functional disability -.28 (<.001) -.01 (<.001) - 29 (<.001)
~ Health perception 18 (<.007) 18 (<.001)

* Squared multiple correlation; The overall fit of the model is .53.

cial support showed significant direct (f=-.49, p<.001) and to-
tal effects (B=-.49, p<.001) on symptoms, and accounted for
23.6% of the variance. When fear-avoidance beliefs were used
as endogenous variables, social support showed no significant
direct (B=.21, p=.125), indirect (p=-.25, p=.290), or total effects
(B=-.04, p=.371) on catastrophic beliefs. However, symptoms
had significant direct (f=.51, p<.001) and total effects (f=.51,
p<.001) on fear-avoidance beliefs. The explanatory power of
these variables for catastrophic beliefs was 20.0%. When func-
tional disability was considered as the endogenous variable, so-
cial support showed significant direct (f=-.28, p<.001), indirect
(B=-.19, p<.001), and total effects (B=-.47, p<.001) on function-
al disability. Symptoms had also significant direct (f=.36,
p<.001), indirect (f=.23, p<.001), and total effects ($=.58,
p<.001) on functional disability. Fear-avoidance beliefs had sig-
nificant direct (f=.45, p<.001) and total effects (=.45, p<.001)
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on functional disability. Social support, symptoms, and
tear-avoidance beliefs accounted for 64.4% of functional dis-
abilities.

When health perception was used as an endogenous vari-
able, social support showed statistically significant direct
(B=.22, p<.001), indirect (p=.22, p<.001), and total effects
(B=-43, p<.001) on health perception; likewise, symptoms also
showed statistically significant direct (p=-.38, p<.001), indirect
(B=-.14, p<.001), and total effects (B=-.52, p<.001). Fear-avoid-
ance beliefs showed statistically significant direct (p=-.21,
p<.001), indirect (p=-.03, p<.001), and total effects (p=-.24,
p<.001) on health perception, while functional disability
showed statistically significant direct (B=-.06, p=.473) and total
effects (p=-.06, p=.473). Social support, symptoms, and
fear-avoidance beliefs accounted for 43.9% of functional dis-
abilities.

255



Suin Lee, et al.

-.69*

General
health

_29%* Physical

_52%*

functioning

Functional

Chronic disability

pain

Depression

- Health
perception

Fear-
avoidance
beliefs

Social

___-21__

Role

Health
ea physical

perception

Role

Health- .
emotional

related
quality of
life

Social
functioning

43+

Bodily pain

Vitality

Mental

Physical Daily Tangible

activity life support Affection

Positive
interaction

Emotional/ health
informational
support

Accept

Figure 3. Path diagram of the hypothetical model.

Among the factors affecting health-related quality of life, the
indirect (B=.37, p<.001) and total effects ($=.47, p<.001) of so-
cial support were statistically significant; however, the direct ef-
fect (B=.09, p=.075) was not. Symptoms had statistically signif-
icant direct (B=-.32, p<.001), indirect (p=-.37, p<.001), and to-
tal effects ($=-.69, p<.001) on health-related quality of life; sim-
ilarly, fear-avoidance beliefs also had statistically significant di-
rect (B=-.23, p<.001), indirect (p=-.17, p<.001), and total effects
(B=-.39, p<.001). Functional disability had statistically signifi-
cant direct (f=-.28, p<.001), indirect (f=-.01, p<.001), and total
effects (p=-.29, p<.001) on health-related quality of life, while
health perception had statistically significant direct (p=.18,
p<.001) and total effects (f=.18, p<.001). The explanatory
power of these variables on health-related quality of life, as the
final endogenous variable, was 75.1%.

DISCUSSION

This study aimed to construct a structural model of
health-related quality of life for elderly individuals with chronic
pain. Based on disease-related characteristics and key concepts
of health-related quality of life, the study proposed the causal
relationships and directions between social support, symp-
toms, fear-avoidance beliefs, functional disability, health per-
ceptions, and health-related quality of life. This study analyzed
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**p<.001, *p<.05

the structural model of health-related quality of life in older
patients with chronic low back pain using PLS structural equa-
tion modeling. PLS structural equation modeling provides a
robust statistical validation for the relationship between the re-
search model and the population, especially when dealing with
numerous variables and complex path explanations of diverse
variables.

In the proposed model of health-related quality of life in old-
er patients with chronic low back pain, social support as an en-
vironmental characteristic exerts an indirect influence on
health-related quality of life. Furthermore, symptoms,
fear-avoidance beliefs, functional disability, and health percep-
tions were found to have a direct impact on health-related
quality of life in the proposed model, explaining 75.1% of the
variance. The explanatory power of health-related quality of
life in hospitalized patients with pulmonary tuberculosis was
52.4% [13]. For the study focusing on older patients with de-
generative arthritis, which falls under chronic musculoskeletal
pain, the explanatory power was 63.6% [6].

The reason for the higher explanatory power of the model in
this study compared to previous research is that most of the
prior studies presented the main variables from the health-re-
lated quality of life model as they were. However, in this study,
fear-avoidance beliefs a disease-related characteristic of chron-
ic pain patients, were selected as a major variable. By adding
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this significant variable that influences the quality of life in old-
er patients with chronic low back pain, it is estimated that the
explanatory power of this study’s model was higher. According
to the findings of this study, Wilson and Cleary’s model of
health-related quality of life, social support indirectly influenc-
es health-related quality of life, while symptoms, fear-avoid-
ance beliefs, functional disability, and health perceptions di-
rectly impact health-related quality of life. These results align
with the theoretical pathways of the key concepts in Wilson
and Cleary’s model. Thus, this study has been validated as an
appropriate model with sufficient variables to predict
health-related quality of life in older patients with chronic low
back pain.

In this study, the health-related quality of life of older pa-
tients with chronic low back pain was found to be 41.37 out of
100, which is similar to the results of a study by Lee [15], who
used the same tool and reported a score of 42.84. In contrast, a
study by Im [34] on community-dwelling older individuals
without chronic pain reported a higher level of quality of life,
with a score of 63.13, which indicated that the presence of
chronic pain has a significant impact on quality of life. Older
individuals experiencing chronic pain have various problems
compared to general older individuals, and are more vulnera-
ble to physical and psychological issues related to pain that af-
fect their quality of life [16].

Social support for older people with chronic back pain was
found to have a positive (+) indirect effect on their health-re-
lated quality of life. In addition, social support had a negative
(-) direct effect on symptoms and functional disability, and a
positive (+) direct effect on health perception. Our study found
that social support, an environmental characteristic, affects
symptoms such as pain, physical function, and depression
[6,35]. This is consistent with the results of previous studies
[13,18] which reported that social support indirectly affects
health-related quality of life. Additionally, social support has
been demonstrated to have a direct negative (-) effect on func-
tional disability, which is consistent with previous reports
showing that social support indirectly affects functional status
in older patients with degenerative joint disease [6]. Moreover,
Halvorsrud et al. [7] reported that social support had an effect
on symptoms and functional disability, and that the higher the
health perception, the higher the quality of life. Therefore, so-
cial support for older adults with chronic low back pain is nec-
essary at multiple environmental levels, including family, med-
ical professionals, and the community, as it can help reduce
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negative physical and psychological symptoms and ultimately
contribute to improving their quality of life.

Symptoms were found to have a positive (+) direct effect on
fear-avoidance beliefs and functional disability, and a negative
(-) direct effect on health perception and health-related quality
of life in older adults with chronic low back pain. In other
words, as the degree of symptom experience increases,
fear-avoidance beliefs and functional disabilities tend to in-
crease, and individuals tend to perceive their health and quality
of life negatively. These results are consistent with those of pre-
vious studies [15,16,36], which confirmed that the greater the
experience of symptoms in older individuals with chronic low
back pain, the lower their quality of life. Additionally, as this
study measured the latent variables of symptoms such as physi-
cal pain and psychological symptoms such as depression, it is
consistent with previous research [6,13,37], which confirmed
that not only physical but also psychological symptoms such as
depression are major factors affecting quality of life in older
adults with chronic low back pain.

In the current study, symptoms were found to affect
fear-avoidance beliefs, which are often higher in individuals
with chronic low back pain than in those with other chronic
conditions owing to their physical and psychological symp-
toms [9]. These results are consistent with the findings of Seo’s
study [17]. Specifically, symptoms associated with chronic low
back pain were found to affect functional disability, which is
similar to previous studies reporting that pain intensity and
damage from chronic low back pain are related to functional
disability [38]. In addition, the symptoms of this population
were found to affect their health perception, which is support-
ed by the results of Park et al. [39], who reported a negative
correlation between pain intensity and health perception in pa-
tients with chronic low back pain. Therefore, older individuals
with chronic low back pain, who experience pain as a primary
disorder, may avoid physical and daily life activities due to
fear-avoidance beliefs, leading to functional disability. Thus,
active management of physical and psychological symptoms is
important for improving the quality of life of these individuals.

The fear-avoidance beliefs of older adults with chronic low
back pain were found to have a positive (+) direct effect on
functional disability and a negative (-) direct effect on health
perception and health-related quality of life in this study.
Fear-avoidance belief refers to the inherent belief that daily life
and physical activity exacerbate pain [10]. This negative psy-
chological factor leads to a fear of further injury and ultimately
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makes movement difficult, leading to persistent functional dis-
ability in patients with chronic low back pain, as reported in
previous studies [10,40]. Notably, Trinderup et al. [41] showed
that fear-avoidance beliefs affect disability levels and quality of
life in patients with chronic low back pain. Similarly, Seo [17]
showed that fear-avoidance beliefs are a major factor in func-
tional disability and health-related quality of life in patients
with chronic low back pain, and Won [38] found that higher
fear-avoidance beliefs were associated with higher levels of
pain and functional disability, which is similar to the results of
this study.

Our study showed that functional disability in older adults
with chronic low back pain was found to have a negative (-) di-
rect effect on health-related quality of life. Functional disability
in older adults with chronic low back pain was found to be
correlated with quality of life, and the more severe the limita-
tions in daily functional activities caused by chronic low back
pain, the lower the quality of life [15,16]. Seo [17] reported that
functional disability in patients with chronic low back pain is a
major factor affecting health-related quality of life, which is
similar to the results of this study. In addition, patients with
rheumatoid arthritis who have better functional status have a
higher quality of life [42], and postoperative physical function
and activity restriction have been reported as the most import-
ant predictors of improved health-related quality of life in pa-
tients who have undergone total hip arthroplasty [18].

Health perception of older adults with chronic low back pain
had a direct positive (+) effect on their health-related quality of
life. Previous studies on health perception and quality of life
have found that an individual’s subjective perception of their
health has a greater effect on their quality of life than an objec-
tive evaluation of their health status [43]. Moreover, individu-
als with higher subjective health levels tend to have a better
quality of life [44], and health perception of older adults with
chronic musculoskeletal pain has been shown to have an effect
on their quality of life [45]. Furthermore, Choi and Park [46]
reported a significant difference in quality of life based on the
subjective perception of chronic pain among older individuals.
Therefore, our results, together with those of previous studies,
confirm that environmental characteristics such as social sup-
port and symptoms, fear-avoidance beliefs, functional disabili-
ty, and health perception have direct or indirect effects on the
health-related quality of life of older individuals with chronic
low back pain.
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CONCLUSION

In this study, statistically significant variables affecting the
health-related quality of life in older patients with chronic low
back pain included social support, symptoms, fear-avoidance
beliefs, functional disability, and health perceptions. Among
these, symptoms were presented as the variable with the great-
est explanatory power. Specifically, these factors could serve as
foundational data for developing comprehensive interventions
aimed at mitigating fear-avoidance beliefs and functional dis-
ability caused by symptoms, while also enhancing social sup-
port and health perception levels. Such interventions, address-
ing both physical and psychological symptoms, could ultimate-
ly be employed to enhance the health-related quality of life of
older patients with chronic low back pain. In addition, this
study has a limitation in that it does not include older patients
with chronic back pain who were hospitalized due to the sever-
ity of their pain or those who have impaired mobility in their
own homes. It is suggested that future research should encom-
pass the entire population of older patients with chronic back
pain and explore other variables beyond the ones that were in-
vestigated in this study.
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