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ABSTRACT

Background: In recent years, locomotive syndrome, which is a condition requiring nursing care
due to musculoskeletal disease, has been reported, and interest in knee osteoarthritis has been
increasing. Several studies have reported the physical factors influencing the relationship
between knee osteoar- thritis and health-related quality of life (HRQOL), but there have been no
reports verifying the changes over time in the relationship between psychosocial factors and
HRQOL. This study aimed to investigate the influence of psychosocial factors on HRQOL in
elderly patients with knee osteoarthritis.

Methods: Evaluations were conducted at four time points: before exercise therapy intervention,
1 month

into intervention, 3 months into intervention, and 1 month after completion of intervention. The
items investigated were (1) Japanese Orthopedic Association (JOA) score, (2) Kellgren-
Lawrence (K-L) grading system, (3) Fall Efficacy Scale (FES), (4) Frenchay Activities Index (FAI),
(5) Geriatric Depression Scale (GDS), and (6) Short Form-8 (SF-8).

Results: No significant differences were seen between each time point of exercise therapy
intervention in

depression and HRQOL scale but a significant improvement was seen in instrumental ADL and
fear of falling at 3 months into intervention. On multiple regression analysis with SF-8 subscales,
fear of falling and degree of depression were determined as significant factors affecting physical
and mental summary scores.

Conclusion: Elderly patients with knee osteoarthritis require not only intervention for knee
function, but also psychological intervention to address decreased activity and depression to
improve their HRQOL.
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Introduction

Elderly people experience difficulties performing physical activities due to the presence of
locomotor diseases, and this is one of the factors contributing to the decline in quality of life and
the need for long-term care [1]. Knee osteoarthritis, in particular, is associated with locomotor
diseases [2]. Knee osteoarthritis was reported to affect 25.3 million people in Japan [3]. In
addition, increased awareness on health management and locomotive syndrome [4,5] has raised
concerns about quality of life, in the medical field, health-related quality of life (HRQOL) based
on the patient's subjective perspective has begun to attract attention [6,7]. Among elderly
patients with knee osteoarthritis who underwent rehabilitation, some actively participate in
society even if they have the same level of motor dysfunction, while others refuse to participate
in the society due to fear of falling or fracture. This finding suggests that multiple factors,
including not only motor function but also psychological and social factors, are involved in the
HRQOL of elderly patients with knee osteoarthritis. However, several studies have examined the
physical factors influencing the relationship between knee osteoarthritis and HRQOL [8], but no
study has verified the changes in the relationship between psychosocial fac- tors and HRQOL. In
this study, we aimed to examine the changes over time in motor function and psychosocial
factors by physical therapy in elderly patients with knee osteoarthritis and examined the factors
related to HRQOL.

Subjects and Methods
Subjects
Sixty-two patients with knee osteoarthritis aged 65 years or older (13 men and 49 women, with

a mean [* standard deviation] age of 75.4 * 7.6 years) who had undergone physical therapy at
our hospital between September 2018 and May 2019 and who consented to participate in the
study were prospectively surveyed. The study only included patients who had opted for
conservative treatment as the selected therapeutic approach, while those who underwent
surgical treatment were excluded from the study. Patients with symptoms, those with knee
osteoarthritis and other motor disorders, and those diagnosed with knee osteoarthritis on X-ray
were also included. None of the patients withdrew from the study.

The sample size was calculated using a one sample t-test, and 50 samples were calculated using
a difference of 9.2, a standard deviation of 19.7, a significance level of 0.05, and a power of 0.8
[9]. As it was possible for some patients to withdraw from the study, the researchers included a
total of 62 patients.

The participants were informed about the purpose of the study, that withdrawal from the study
was possible at any time, that personal information would be protected, and about other matters
prior to conducting the survey. Only those who consented to participate were surveyed. This
study was approved by the Institutional Review Board of the authors’ affiliated institutions, and

informed consent was obtained from each patient.



Methods

Evaluations were performed at four time points: before exercise therapy intervention
(hereinafter “intervention”); 1 month into intervention; 3 months into intervention; and 1 month
after completion of intervention. The items investigated were as follows:
(1) knee osteoarthritis severity (2) knee osteoarthritis staging, (3) fear of falling, (4)
instrumental activities of daily living (ADL), (5) degree of depression, and (6) HRQOL. Fear of
falling, instrumental ADL, degree of depression, and HRQOL were determined using a self-
administered questionnaire directly to subjects, which they returned completed following their
medical examination.
Knee osteoarthritis severity was measured using the patient's Japanese Orthopedic Association
(JOA) score [10]. The JOA score is useful to evaluate the severity of symptoms in clinical practice,
it has become the standard assessment tool for knee osteoarthritis. Respondents choose the
closest option to their expressed state in four domains (pain and walking ability, pain and stair-
climbing ability, flexion angle and intense and/or severe contraction, and swelling). A judgment
is made based on a total score of 100 for each of the right and left knees.
The degree of progression of knee osteoarthritis was classified using the Kellgren-Lawrence (K-
L) grading system [11]. The K-L system divides knee osteoarthritis into five grades from 0 to 4:
0 as no osteoarthritis; 1 as doubtful narrowing of the joint space and/or possible osteophytes; 2
as definite osteophytes and possible narrowing of the joint space; 3 as multiple osteophytes,
definite narrowing of the joint space, and some sclerosis and deformity of the bone ends; and 4
as presence of large osteophytes, marked narrowing of the joint space, severe sclerosis, and
definite deformity of bone ends.
Fear of falling was evaluated using the Fall Efficacy Scale (FES) developed by Tinetti et al. [12].
The FES is a tool that measures the degree of confidence of a person to perform 10 different ADL
without falling using a four-point scale. Scores are expressed from 10 to 40 points, and a lower
score indicates less fear of falling.
Instrumental ADL was evaluated using the Frenchay Activities Index (FAI) developed by
Holbrook et al. [13]. This index is a questionnaire that evaluates 15 applied ADL and social life
items on a four-point scale from 0 to 3 points. The maximum score is 45 points, and a higher
score indicates greater instrumental ADL ability and independence. Degree of depression was
evaluated using the Geriatric Depression Scale (GDS). The GDS was developed to measure
depression, and a higher score indicates a higher degree of depression [14e16].
Although the MOS 36 item Short-Form Health Survey (SF -36) is widely used as an HRQOL
assessment [17], this survey has a large number of questions which make difficult to answer for
the elderly. Short Form-8 (SF-8), a short version of SF -36, was used in this study considering the
age of the patients participated in Ref. [18]. SF-8 can be evaluated efficiently with a minimum
number of items, and consists of the following eight items (subscales): general health (GH),
physical functioning (PF), role physical (RP), bodily pain (BP), vitality (VT), social functioning
(SF), role emotional (RE), and mental health (MH). A higher score indicates higher QOL. Physical



component summary (PCS) and mental component summary (MCS) scores are also calculated
using regression equations based on the weighting of each item. Use of the SF-8 in this study was
registered with the Institute for Health Outcomes & Process Evaluation Research to obtain a
license.

Since the rehabilitation period for knee osteoarthritis in our hospital is approximately 3 months,
the patient's rehabilitation period was set at 3 months. The rehabilitation program was done in
man-to-man, not in group. The patients were instructed to continue home exercise after
completing rehabilitation in our hospital. Therapy sessions were conducted at the hospital once
a week for 40 min. The session included stretching of the short muscles and re-education and
lifestyle guidance to improve muscle power in the first visit, and the aerobics and leg press
training were carried out as the alignment optimization of trunk and leg and muscle function
improvement program from the second visit. A stepwise walking program, range of motion
training for bathing, and locomo training were performed at home three times a day. Locomo
training consists of standing on each leg for 1 min and squatting 5 to 6 times [19].

Patients with pain were treated with anti-inflammatory analgesics and received intra-articular
injection of hyaluronic acid to control pain, and patients were instructed to perform exercise
therapy on the same menu.

Multiple comparisons were used in the statistical analysis to examine the changes over time at
the four time points: before intervention, 1 month into intervention, 3 months into intervention,
and 1 month after completion of intervention. Associations of factors with HRQOL at the four
time points were examined using Spearman's rank correlation coefficient to analyze the
correlations. Stepwise multiple regression analysis was used to determine the factors associated
with HRQOL. The PCS and MCS, calculated using the HRQOL scale were set as the dependent
variables, while the JOA score, K-L grade, FES, FAI, GDS and clinical characteristics of participants
were set as the independent variables. The statistical software used was IBM SPSS Statistics 25,

and the level of significance was set at 5%.

Results
The baseline characteristics of the subjects are 70

presented in Table 1. The JOA score at 3 months 60

after the intervention improved significantlysoapen ™
compared with that before the intervention (Fig.
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and there was no significant difference in each period.

With regard to the relation between the HRQOL scale and each item, the PCS showed a

moderate positive correlation with the JOA score and K-L grade and a weak negative correlation

with depression before the intervention. Depression and fear of falling showed a moderate

negative correlation at 3 months into intervention and 1 month after completion of intervention.

The MCS showed a moderate negative correlation with depression and fear of falling at each

evaluation time point and a negative correlation at 1 month after completion of intervention
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(Table 2).  Factors identified as

Tablel Clinical characteristics of the participants.

. N (%) Mean=5D
affecting the PCS were K-L grade .
Patients 62
before intervention, fear of falling at 1 Age (years) (%) 754+ 7.6
. . . 5 23(37¢
and 3 months into intervention, and 6569 5(37%)
70-79 26 (42%)
depression at 1 month after >80 15(21%)
completion of intervention. Factors Female (%) 49(79%)
. e . BMI, kg/m? (% 246+
identified as affecting the MCS were kgl (%) e
depression and fear of falling at each =156 17(27%)
. ) 18.5-25 31 (50%)
time point (Table 3). o 14(23%)
K-L classification (%)
1 16(26%)
Discussion 2 19(31%)
3 21 (34%)
To clarify the factors that affect 4 6(9%)
. . . Comorbidities
HRQOL in elderly patients with Hypertension 11(18%)
knee osteoarthritis who underwent Diabetes mellitus 5(8%)
. . i Congestive heart failure 2(3%)
outpatient rehabilitation, Crivasizny Ssey Hasass 1(2%)
. . 1 2%
instrumental ADL, fear of falling, Byl 6T 1(2%)
BMI: body massindex,
degree of depression, and HRQOL K-L classification: Kellgren-Lawrence classification
were investigated over time. In an
HRQOL study of knee Table2 HRQOL scale correlations
osteoar- thritis, Kraus et al. 400 Kl e e kS
[20] found that HRQOL PCS Pre intervention 0.23% 0.38% 0.22%  -0.25% 0.12
lmproved after 1 month 0.22 0.21 ~0.28%%: 0.19 0.43%
improvement of pain and
. 3 months 0.34% 0.23% =0.35%%: 0.15%= 0.46%*
motor function through
exercise therapy However After intervention 0.24 0.25 -0.46* 0.23 0.32%
- 7
most of the patients with MCS  Pre intervention -0.12 -0.08  -0.49%* 0.28 0.45%%
knee OSteoarthrltIS were 1 month 0.13 0.14 4 TEE 0.18 0. 52%%
elderly, and their HRQOL
3 months -0.22 0.18 -0.49%* 0.13 0:51**
was not only affected by
After intervention 0.15 0.21 -046** -0.12 0.59%*

motor function, but also by

psychological and other

JOA: Japanese Orthopaedic Association . K-L: Kellgren-Lawrence grading system, GDS: Geriatric

issues Such as fear Of falhng Depression Sca_le, FAI: Frenchay Activities Index, FES: Fall Efficacy Scale, PCS: Physical component
summary, MCS: Mental component summary,
Spearmanrank correlation coefficient *p=0.05 **p=0.01

and and HRQOL, as well as

factors affecting HRQOL, were all investigated.

With regard to knee osteoarthritis severity, depression, fear of falling and instrumental

ADL, and HRQOL, no significant differences were observed between each time point of

exercise therapy inter- vention in depression and the HRQOL scale. By contrast, a signifi-



cant improvement was observed in knee Table3 Factors affecting HRQOL

OSteoarthrltls SeverltYJ Variables 95% confluence interval B P-value
instrumental ADL, and T -
PCS  p RLgsE  [o0l, 0N 0.401  0.012%
fear of falling at 3 months Intervention e ' ' ha
into intervention. This
. 1 month FES ~ 1087  —0.329 ~0.453 0.002%*
finding indicates that
3 months FES —0.086  —0.043 —0.332 0.016*
treatment of knee
. Aft GDS —0.072  —0.021 —0.302 0.001%*
osteoarthritis takes Flomrontion '
: Pre GDS — 2417 0431 —0.341 0.015*
approximately 3 months HEE T rentn
severity, and that function is 1 month FES —2.876  —0.354 —0.478 0.031%
maintained even after 3 months FES —2740  —0.723 —0.382 0.024*
completion of the After FES 2041 0207 ~0.301 0.015%

Intervention

intervention. However,
although rehabilitation Multple regroseion analyeie Stepwise regreesion -pe0.05, ++p<0.01
intervention was effective in

improving knee osteoarthritis severity and ADL, the depressive tendency or HRQOL
remained unchanged. Therefore, it was inferred that HRQOL could not be changed only by
healing knee osteoarthritis severity. With regard to the relationship between each factor
and HRQOL, there was a positive correlation between pre-intervention PCS and K-L grade.
This finding suggests that the physical component related to HRQOL was maintained even
when knee osteoarthritis was severe prior to the rehabilitation intervention. On the
contrary, there were variations in the MCS scores, but no significant differences were
observed between each of the time points. Furthermore, no sig nificant improvement was
observed in the degree of depression as a result of exercise therapy. This finding indicated
that the MCS is correlated with social functioning, everyday mental functioning, and
mental health, and that sufficient improvement in the MCS may not be achieved with
exercise therapy. The results of the present study suggest that exercise therapy in elderly
patients with knee osteoarthritis is effective in improving fear of falling and instrumental
ADL, but that a psychological approach or an approach that addresses lifestyle, such as
social participation, is also needed to address depression and improve HRQOL.

However, depression and fear of falling showed a weak negative correlation at 3 months
into intervention. This finding suggests the need for intervention that takes into
consideration subjective severity, fall history, fear of falling, and psychological aspects.
The results of a multiple regression analysis identified knee osteoar- thritis severity before
intervention, depression and fear of falling at 1 and 3 months into intervention, and
depression at 1 month after completion of intervention as factors affecting the PCS, which
showed that depression and fear of falling affected physical func- tioning during exercise
therapy. This finding suggests the need for not only an approach to address objective knee

osteoarthritis severity, but also an approach to address subjective severity, a psychological



and social approach, and lifestyle guidance including how to prevent falls. Meanwhile, the
MCS showed a weak negative correlation with instrumental ADL and a moderate
correlation with depression at 1 month into intervention, as well as a moderate negative
correlation with depression and fear of falling at 1 month after completion of intervention.
The results of multiple regression analysis identified depression before intervention, and
fear of fall- ing after completion of intervention as factors affecting the MCS. This
demonstrated that depression and fear of falling are factors that potentially affect HRQOL.

An association between HRQOL and depression has been re- ported in various diseases;
Margiotta et al. [24] and Shrestha et al. [25,26] described the associations between
systemic lupus ery- thematosus (SLE) and HRQOL plus depression and between human
immunodeficiency virus (HIV) infection and HRQOL plus depres- sion, respectively.
Moreover, both studies described the need for a psychological and social approach. Shah
et al. [27]also wrote about the simultaneous need for pain therapy and an approach to
depression to address the association between treatment for depression and HRQOL in
adults with arthritis.

The present study showed that depression is also associated with HRQOL in knee
osteoarthritis, suggesting that a psychological and social approach is effective in
improving HRQOL.

With regards to fear of falling, Simsek et al. [28] reported that elderly women aged 80
years or above are afraid of falling, and that fear of falling tends to be especially strong in
those living alone and in women. An exercise therapy approach is also necessary in elderly
female knee osteoarthritis patients aged 80 years or older to address their fear of falling.
The results of the present study suggest the need to investigate the efficacy of a
psychological and social approach, to compare different motor disorders in the elderly,
and to monitor changes over time.

Regarding the relationship between knee osteoarthritis and psychological factors,
Tanaka et al. [29] established a prediction model that takes into account psychological
factors for knee osteoarthritis. They noted that the accuracy of the prediction model,
which takes into account pain-related emotional and/or cognitive characteristics, is
moderate for pain relief in patients with knee osteoarthritis receiving conservative
treatment. A few studies reported the relationship between mental health and knee
osteoarthritis [30], and it is necessary to conduct inter- vention studies on psychosocial
factors in order to verify their effects.

The first limitation of this study is that the JOA score is useful for evaluating knee
osteoarthritis, but the evaluation of the knee joint function such as muscle strength,
walking distance and balance evaluation was insufficient. It is necessary to evaluate knee
joint function in detail and to verify the relationship between the JOA score and
psychological factor. Second, the survey period after rehabilitation intervention is short.

Future studies should verify the long-term progress after the rehabilitation intervention is



completed.

Conclusion

We have concluded that elderly patients with knee osteoar- thritis require not only
intervention for knee function, but also psychological intervention to address decreased
activity and depression to improve their HRQOL.
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