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ORIGINAL ARTICLE
Factors related to quality of life in elderly users of day care rehabilitation services:
An investigation using health-related quality of life and subjective well-being

Yamato Niioka"?, Eiki Tsushima", Hirofumi Ogihara’, Takaaki Sato”,
Kazuya Hirayama®, and Takayuki Taguchi”

Abstract

Aim: We aimed to clarify the physical, mental and social factors related to the quality of life of the elderly adults who
require long-term care.

Methods: The physical functions of 123 users of day care rehabilitation services were measured. Survey and
measurement items were the physical and mental component summaries of the &8item Short-Form Health Survey,
Life Satisfaction Index K, 30-Second Chair-Stand Test, 5-meter walking time maximum, pain, Geriatric Depression
Scale-15, K-I Scale, Japanese version of the abbreviated Lubben Social Network Scale, age, gender, nursing care level,
living arrangements, residence history, educational level, and hobbies. Canonical correlation analysis was used to
clarify factors related to quality of life.

Results: The Geriatric Depression Scale-15 was found to be related to the Life Satisfaction Index K and mental
component summary. The 30-Second Chair-Stand and pain were found to be related to the physical component
summary.

Conclusions: Depression, pain, and leg muscle strength are related to quality of life in elderly users of day care
rehabilitation services when evaluating quality of life using health-related quality of life and subjective well-being as a
single construct.
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social environment. Therefore, it is difficult to

Introduction )
support QOL in elderly users of day care reha-
Elderly adults who require long-term care have bilitation services, for whom the above factors

difficulty maintaining good quality of life (QOL). have deteriorated.

These adults require care for their activities of
daily living, and have reduced physical, mental,
and social function compared with the general
elderly adult population. Day care rehabilitation
services can support elderly adults who live in
the community and require nursing care, and
one of the functions of this service is improving
QOL. There are various factors related to QOL,
including physical function, mental state, and

Previous research on quality of life has pri-
marily been in the medical field and in the field
of gerontology and social psychology. Quality of
life in the medical field focuses on physical
function, and is handled as health-related quality
of life (HRQOL). There are disease-specific
scales that are used to determine the therapeutic
effect of treatment for conditions such as can-
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cer, cerebrovascular disease?, and osteoarthri-
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9 and global scales”, that measure factors

tis
related to health common to both patients and
healthy individuals. These kinds of patient-based
assessments are indispensable in today’s medicine.

Quality of life in gerontology and social psy-
chology focuses on mental state and the social
environment, and is handled as subjective
well-being (SWB). Subjective well-being is de-
fined as the extent to which a person believes
and feels that their own life is progressing well®.
It is an extremely broad concept, for which a
large number of scales have been developed5>.
Systematic reviews®” on SWB have reported on
a large number of factors, ranging from external
factors such as relationships with family and
friends, income, and education to internal factors
such as physical function, mental status, and the
presence or absence of disease. The relationship
between lifespan and incidence of health impair-
ment has also been reported;® thus, it is also re-
garded as an important aid for social policy plan-
ningS).

The World Health Organization reported
that both HRQOL and SWB should be incorpo-
rated into the results of health services”. This
is because despite QOL being affected by fac-
tors such as physical function, mental state, and
the social environment, the scope that affects
HRQOL is limited to physical function and the
respective therapeutic effect'”, and it is difficult
to reflect factors related to lifestyle, such as the
social environment'”. Furthermore, SWB is only
weakly correlated with physical function, so it is
unsuitable as a QOL index for people with re-
duced physical function'®. When either HRQOL
or SWB alone is used to measure QOL, the re-
sults may only represent one aspect of QOL.
Thus, in this study, we captured HRQOL and
SWB as a single QOL construct to obtain basic
knowledge on factors related to QOL in elderly
users of day care rehabilitation services with
the aim of clarifying related factors.

Methods

Participants

The study was conducted in the day care re-
habilitation units of six geriatric health service
facilities in Saitama. Inclusion criteria were peo-
ple who had used day care rehabilitation ser-
vices between March and October 2014 and
agreed to the study aims, resulting in 152 sub-
jects. Exclusion criteria were people aged young-
er than 65 years, a Mini-Mental State Examina-
tion (MMSE) score of less than 21, and the
inability to understand the survey and measure-
ment methods. This resulted in 123 subjects
(78.46 £7.53 years, men n=39, women n=84).
The study was conducted in accordance with
the Declaration of Helsinki and its subsequent
revisions and amendments. The aims and meth-
ods were explained to the subjects in writing
and verbally, and the study was implemented af-
ter consent was obtained from the subjects. Eth-
ical approval was obtained from the institutional
review boards of Saitama Prefectural University
(25527) and the Graduate School of Health Sci-
ences, Hirosaki University School of Medicine
Health Sciences (2018-055).

Measures

A physical therapist (PT) or occupational
therapist (OT) in each of the facilities adminis-
tered the survey and took the measurements.
The survey and measurements were either im-
plemented in a single session or across multiple
sessions, depending on the tiredness of the sub-
ject.

Measurement variable
Main Outcome
Health-related quality of life

The standard version of the 8-Item Short-
Form Health Survey (SF-8)" was used to
measure HRQOL. The SF-8 consists of a total of
eight questions covering eight different health



132 Y. Niioka, et al.

domains. Questions are based on either a 5-point
scale or a 6-point scale. Scoring is based on
national standard values, enabling calculation of
the physical component summary (PCS), which
shows a person’s sense of physical health, and
the mental component summary (MCS), which
shows a person’s sense of mental health. The
higher the score, the higher the HRQOL'".

Subjective well-being

The Life Satisfaction Index K (LSIK)" was
used to measure SWB. The LSIK contains three
subscales: satisfaction with entire life, psychologi-
cal stability, and evaluation of old age. There are
a total of nine items, with either a 2-point scale or
a 3-point scale for each item. If a positive option
is selected, 1 point is allocated, if another option
is selected, 0 points are allocated. A respondent
may receive a score between 09 points in total.
A higher score indicates a higher level of life

. . 14
satisfaction ™.

Sub-outcomes
Basic information

Data on age, gender, and care level were
collected from the subjects’ medical records.
Care level is evaluated by the seven grades in
the long-term care insurance system in Japan.
Subjects with support level 1 require the least
amount of care, while those with care level 5
need the greatest amount of care. We also
investigated MMSE score, living arrangements,
residence history, academic background, and
whether the person had hobbies.

Physical function

The 30-second Chair-Stand Test (CS-30)" was
used to measure lower limb strength, and the
5-meter Walking Time Maximum (5MWT)' was
used to measure movement ability. A numerical
rating scale (NRS)' was used to measure the
condition of pain currently experienced by the
subject. The NRS assesses the extent of pain cur-

rently experienced by the subject on an 11-point
scale from 0 “No pain” to 10 “Worst pain possi-
ble””. The highest NRS score of the pain experi-
enced by the subject was adopted. Functional In-
dependence Measure-motor score (FIM-m) was
obtained from the medical records as an indicator
of complex motor functional ability.

Mental function

The Geriatric Depression Scale-15 (GDS-15)"®
was used to measure depression status, and the
K-1 Scale' was used to measure sense of pur-
pose. The GDS-15 is a screening test for depres-
sion, with a 2-point scale of yes or no answers to
15 questions. The responses are allocated 0
points or 1 point. Scores of 5 points or more
show a depressive tendency, and the higher the
total score, the stronger the depressive tenden-
cy'¥. The K- Scale is used to measure the ex-
tent of an elderly person’s sense that life is
worth living, and consist of a total of 12 items.
There are four subscales: self-fulfillment and mo-
tivation, sense of fulfillment, zest for living, and
presence. The questions are based on a 3-point
scale, and there are three response options
(“Yes,” “Cannot say either way,” and “No"),
which are scored as 2, 1, or 0. The higher the to-

tal score, the higher the sense of purpose 19

Social function

The Japanese version of the abbreviated
Lubben Social Network Scale (LSNS-6)% was
used to measure a person’s social network. The
LSNS-6 is used as a screening tool for social
isolation, and it evaluates the network size and
contact frequency of an individual’s interpersonal
exchanges, the presence of emotional and
instrumental support, and whether personal
interactions are with family or non-family
members. The scale consists of a total of six
items: three items on the person’s family network
and three items on the person’s non-family
network. The higher the respondent’s score, the
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Table 1. Results of survey and measurement of analysis set
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Measurements Outcomes (n=123)
Age (years) 7846 (753)
Gender, n Men 39 (31.7)
Women 84 (68.3)
Care level, n Support level 1 15 (122)
Support level 2 24 (195)
Care level 1 40 (325)
Care level 2 25 (20.3)
Care level 3 17 (13.8)
Care level 4 2 (16)
MMSE 27.11 (1.47)
Residence history, » Within 5 years 16 (13.0)
6 to 20 years 24 (19.5)
Over 21 years 83 (67.5)
Living arrangement, n Living alone 20 (16.3)
Living with others 103 (83.7)
Educational level, n Primary school 7 (5.7)
Junior high school 35 (285)
High school 50 (40.7)
Vocational school 18 (14.6)
University 13 (10.6)
Hobbies, n Yes 98 (79.7)
No 25 (20.3)
PCS 4056 (8.44)
MCS 4872 (7.88)
LSIK 4.28 (2.01)
CS-30 (times) 1141 (5.68)
Pain 347 (3.08)
SMWT max (sec) 7.70 (5.22)
FIM-m 84.37 (9.37)
GDS-15 542 (358)
K-I Scale 21.82 (6.27)
LSNS-6 21.79 (5.11)

Data are presented as the number of participants (percentage) or mean (standard deviation).
MMSE, Mini-Mental State Examination; PCS, physical component summary of the 8-item
Short-Form Health Survey; MCS, mental component summary of the 8-item Short-Form
Health Survey; LSIK, Life Satisfaction Index K; CS-30, 30-Second Chair Stand Test; 5SMWT
max, 5-Meter Walking Test Maximum; FIM-m, Functional Independence Measure motor
score; GDS-15, 15-item Geriatric Depression Scale; K-I Scale; LSNS-6, six-item Lubben Social

Network Scale.

more abundant their social network?’.

Statistical analysis

Of the surveyed items, the items represented
by a nominal scale were set as dummy variables
of type 0-1. Then, PCS, MCS, and LSIK were set
as dependent variables and other variables were
set as independent variables to investigate the
relationship between PCS, MCS and LSIK, which
represent QOL. The results were analyzed using
Canonical correlation analysis (CCA). Prior to
conducting CCA, single correlation coefficients
were confirmed between all the variables to con-
firm multicollinearity in advance. The statistical

analysis software programs R2.81 (CRAN, free-
ware) and SPSS Statistics version 22 (IBM
Corp., Armonk, NY) were used, and level of sig-
nificance was set as 5%.

Results

Of the 152 subjects, 16 were aged less than 65
years, 9 scored less than 21 on the MMSE, and 4
had missing data. All of these subjects were
excluded from the study, leaving 123 subjects in
the analysis set. The survey and measurement
results of the analysis set are shown in Table 1.
Approximately 70% of the subjects were women,
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Table 2. Association between LSIK, PCS, MCS and other variables

st 2nd 3rd
Canonical Canonical Canonical
Variates Variates Variates
Independent variables Age -0.091 -0.103 -0.128
Gender 0.194 -0.202 -0.080
Care level -0.082 -0.329 -0.014
MMSE 0.147 -0.235 0.146
Living arrangement 0.083 0.178 -0.240
Residence history 0.189 0.276 0.085
Educational level -0.003 -0.077 0.388
Hobbies -0.265 -0.104 -0.177
CS-30 0.188 0473 -0.068
5-m Walking Time max -0.008 -0.182 -0424
Pain 0.249 -0.681 0.112
FIM-m 0.089 0.352 0.085
GDS-15 0.884 -0.073 0.052
K-I Scale -0.192 0.151 0.123
LSNS-6 -0.261 0.119 -0.211
Dependent variables PCS 0.032 0.979 -0.199
MCS -0.574 -0.255 -0.778
LSIK -0.950 0.157 0.270
Canonical correlation coefficient 0.692 0.522 0.317
p value 0.010 0.062 0.753

5-m Walking Time max, 5-meter walking time maximum; CS-30, 30-Second Chair Stand Test; FIM-m,
Functional Independence Measure motor score; GDS-15, Geriatric Depression Scale-15; LSIK, Life
Satisfaction Index K; LSNS-6, Lubben Social Network Scale; MCS, mental component summary of
the 8-item Short-Form Health Survey; MMSE, Mini-Mental State Examination; PCS, physical
component summary of the 8-item Short-Form Health Survey.

Only 1st and 2nd canonical variates for which the canonical correlation coefficient was >0.4 were

analyzed.

Items with a canonical loading of > 0.4 and that were the highest of the 1st or 2nd canonical

variates were extracted.

and approximately 80% of the subjects had long-
term care level 2 or lower.

The CCA results for MCS, PCS, LSIK and the
other variables are shown in Table 2. Items with
a canonical correlation coefficient of >0.4 were
first and second canonical variates. The first
canonical variates showed that GDS-15 was
related to LSIK and MCS. The second canonical
variates showed that CS-30 and pain were related
to PCS in that order. No correlation coefficient of
>0.9 was found between any variables in the
single correlation analysis conducted prior to
CCA; thus, it was determined that there were no
issues with regard to multicollinearity.

Table 3 shows a breakdown of the GDS-15
survey results of the subject. About 48% of the

Table 3. GDS-15 results
GDS-15 Score (points)

Outcomes (n=123)

0-5 64 (52.0)
6-10 48 (39.0)
11-15 11 (89)

Data are presented as the number of participants
(percentage).
GDS-15, 15-item Geriatric Depression Scale.

subjects were in depression.

Discussion

Basic attributes of the analysis set

According to a report by the Japanese
Ministry of Health, Labour and Welfare, the
mean age of all users of day care rehabilitation
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services (elderly-only in Japan) in 2016 was 80.1
+9.1 years, 61.1% were women, and 78.5%
ranged from support level 1 to long-term care
level 2%2. The analysis set in this study had a
larger percentage of women, and a large per-
centage of this group were within the range of
support level 1 to long-term care level 2. The
report indicated that the number of men who
are users increases as the nursing care require-
ments increase””. However, in this study de-
mentia was an exclusion criteria, so overall
there were a larger number of patients with
lower nursing care requirements, which is also
thought to have resulted in fewer men in the
study. The lower nursing care requirements of
the analysis set and dementia being an exclu-
sion criterion may have resulted in a larger
number of people with good physical and men-
tal function in the analysis set in the results of
this study. Therefore, the results of this study
must be interpreted with these factors in mind.

Correlations between PCS, MCS, LSIK, and other
variables

We expected that HRQOL would be related to
physical factors, and SWB would be related to
mental and social factors. We also expected that
when HRQOL and SWB were combined as a
single QOL construct, each of the physical,
mental, and social factors would also corelate.
However, although there was correlation with
physical and mental factors, there was no
correlation with social factors.

Table 2 reveals that the first canonical
variates showed that GDS-15 was related to LSIK
and MCS. Both MCS and LSIK are scales that
show the mental aspect of QOL, and GDS-15 is a
scale that demonstrates the extent of depression,
so the first canonical variates are thought to
represent the mental aspect. This result indicates
that a reduction in HRQOL sense of mental
health and SWB is correlated with an increase in
depressive tendency. In a study on elderly adults

in retirement homes, Andresen et al.? reported
that GDS and MCS were negatively correlated
and depression reduces mental health status and
the level of satisfaction in life as a whole. The
average GDS-15 score of the analysis set from
Table 1 was higher than the average score of
community-dwelling elderly (2.7 +25 points)w.
The cutoff for depression in GDS-15 is >6, but as
shown in Table 3, almost half the analysis set
had depressive tendencies. These results demon-
strate that many elderly users of day care reha-
bilitation services have depressive tendencies,
and the stronger the depression, the worse the
mental aspect of QOL. Therefore, evaluation and
intervention for depression is important for elder-
ly users of day care rehabilitation services.

The second canonical variates showed that CS-
30 and pain were related to PCS, in that order.
The physical component summary is a scale that
shows a person’s sense of physical health in
relation to HRQOL, and given that pain and CS-
30 are also scales that reflect physical function,
the second canonical variates is thought to
represent the physical aspect. This result
indicates that when pain is weak and lower limb
strength is strong, a person’s sense of physical
health in relation to HRQOL increases. Fukuhara
et al? reported that PCS is strongly correlated
with subscale pain items in SF-8; therefore, the
negative correlation between PCS and pain is a
valid result. The canonical loading of pain in the
second canonical variates was -0.681, which was
particularly high compared with other factors,
and demonstrates that the extent of pain is
important in a person’s sense of physical health in
relation to HRQOL in elderly users of day care
rehabilitation services. In this study, the CS-30
also was found to be positively correlated with
PCS. Hart et al.® conducted a systematic review
on strength training and HRQOL in elderly adults,
and reported that strength training was effective
for improving HRQOL overall, including PCS?.
However, in a systematic review on the effect of
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strength training in elderly adults, Liu et al. % re-
ported that although lower limb strength was re-
lated to walking ability and the ability to climb
stairs, strength training was not related to ADL
and HRQOL. In this study, there was no correla-
tion between strength training and QOL, and we
investigated whether having lower limb strength
itself is related to QOL. Reports have shown that
muscle strength is related to a variety of factors,
including signs of frailty, fall rate, and mortality

® Muscle strength is related to many factors,

rate
and it is also expected to affect QOL, so it is es-
sential to carefully analyze the results of this
study bearing these factors in mind.

In this study, social network, which was used
to investigate social factors, was not found to be
related to QOL. Many reports show a positive
correlation between the scale of elderly adults’
social network and QOL**. However, Torns-
tam®’ proposed the concept of gerotranscen-
dence, and reported that, in terms of aging and
social interactions, QOL is maintained if a person
has close connections, even if the size of the so-
cial network is small. Tornstam suggested that
critical life events, such as the person’s own ill-
ness or disability, or separation from loved ones,
promote gerotranscendence®. It is highly likely
that elderly users of day care rehabilitation ser-
vices are facing these kinds of life events, and in
those cases, there will not be a simple associa-
tion between social networks and QOL. Based
on the above findings, QOL in elderly users of
day care rehabilitation services and social factors
do not demonstrate a simple correlation. The
findings suggest an interaction between factors
such as a person’s age, size of their social net-
work, and quality of support. When providing
support for elderly users of day care rehabilita-
tion services, it is vital to investigate the circum-
stances of each individual in detail

Study limitations
The limitations of this study include the small

study cohort and that PTs and OTs from the
affiliated facilities recruited the subjects and
conducted the survey and measurements. It is
essential to interpret the results with due
consideration for selection bias and information
bias. Given the small number of variables related
to QOL when using HRQOL and SWB as a single
construct, other factors not surveyed or measured
in this study may also be related to HRQOL and
SWB. This study was exploratory research. In the
future, it will be essential to increase the number
of subjects and investigate factors not considered
in this study.

Conclusion

We investigated the QOL of elderly adults
who require nursing care and use day care
rehabilitation services, combining HRQOL and
SWB as a single construct. A correlation was
found between QOL and physical factors (pain,
CS-30) and mental factors (GDS-15), but no
correlation was found with social factors. This
study clarified that low level of depression, low
level of pain, and strong leg muscle strength
correlates with high QOL in elderly users of day
care rehabilitation services when evaluating
QOL combining HRQOL and SWB as a single

construct.
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