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Abstract

Purpose Previous studies have reported a positive association between poor health-related quality of life (HRQOL) and dis-
ability mainly in relation to the physical component of HRQOL. Given the mental component’s responsivity to interventions,
this study aimed to investigate whether the mental component of HRQOL independently predicted functional disability.
Methods We targeted all residents aged > 65 years in one municipality and analyzed 3858 men and 4475 women without
disability at baseline (November 2016). HRQOL was measured using the physical component summary (PCS) and mental
component summary (MCS) of the SF-8 Health Survey. At 3-year follow-up (October 2019), incident functional disability
was measured, defined as a new certification according to the Japanese long-term care insurance system. Multivariable
Poisson regression models stratified by gender were used to estimate adjusted cumulative incidence ratio (CIR) and 95%
confidence interval (CI) for functional disability.

Results Among both genders, there was a significant dose-response relationship between better MCS and lower risk of func-
tional disability, independent of potential confounders including the PCS (P for trend =0.026 in men and 0.003 in women).
Compared with the worst MCS group, the CIRs (95% Cls) for functional disability in the second worst, the middle, the second
best, and the best MCS quintile groups were 1.09 (0.80-1.48), 0.58 (0.40-0.85), 0.90 (0.59-1.37), and 0.70 (0.48-1.02) for
men, and 0.76 (0.58-1.00), 0.62 (0.46-0.84), 0.73 (0.53—0.99), and 0.63 (0.48-0.85) for women, respectively.

Conclusion The MCS is an independent predictor of functional disability among high-functioning older adults. This suggests
that strategies focused on mental HRQOL are important for realizing a healthy, long-lived society.

Keywords Health-related quality of life - Functional disability - Prospective study - Community-dwelling older people -
SF-8

Plain English summary

Disability is considered to be a key dimension associ-
ated with a decrease in health-related quality of life, and
some previous studies have reported a significant relation-
ship between disability and health-related quality of life in
older adults. However, a significant association is mainly
explained by the physical component of health-related qual-
ity of life. Additionally, previous findings are unclear on
causal relationships because of the cross-sectional nature.
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Nara Prefectural Health Research Center, Nara Medical
University, 840 Shijo-cho, Kashihara, Nara 634-8521, Japan

In this study, we have found that the mental component
of health-related quality of life at baseline independently
predicts 3-year incidence of functional disability, even after
adjusting for potential confounders including the physical
component of health-related quality of life, regardless of
gender. Our findings suggest that maintaining or improv-
ing the mental component of health-related quality of life
is important for realizing a healthy and long-lived society.

Introduction

According to statistics released by the World Health Organ-
ization [1], life expectancy at birth of Japanese men and
women in 2016 was 84.2 years, making it the longest lived
country in the world. In addition, healthy life expectancy

@ Springer


http://orcid.org/0000-0002-9471-6987
http://crossmark.crossref.org/dialog/?doi=10.1007/s11136-021-02780-x&domain=pdf

1854

Quality of Life Research (2021) 30:1853-1862

at birth, which is the average number of years that a person
can expect to live in full health (that is, disability-free life
expectancy), is 74.8 years old, which is the second longest
in the world after Singapore.

In Japan, where the world’s highest average life expec-
tancy has been achieved, it is important as a society to
emphasize quality of life (QOL) and to ensure the popula-
tion live in good health and independence, with the extended
lifespan as a “period without physical and mental disabili-
ties” [2]. As of 2016, the difference between average life
expectancy and healthy life expectancy of Japanese people is
about 10 years, and the larger this difference, the longer the
period of disability in daily living becomes. It is expected
that the burden of medical expenses and long-term care ben-
efits will increase as the period of disability in daily living
increases [2]. Especially in Japan, where the aging of the
population is progressing rapidly, it is important to reduce
this period of disability in daily living, not only to prevent
deterioration of QOL and enable older people to live longer
in the community, but also to ensure the sustainability of the
social security system [3].

QOL is roughly divided into health-related QOL that is
directly related to health and non-health-related QOL that
is not directly related to health [4]. Fukuhara, a leading
expert in QOL research in Japan, defines health-related QOL
(HRQOL) as “a quantification of how diseases and treat-
ments affect a patient’s subjective feelings of health (mental
health, vitality, pain, etc.) and daily activities such as work,
domestic duties, and social activities” [5]. HRQOL is a QOL
that may be improved by medical intervention because it is a
QOL affected by a disease or health condition [4, 5].

Disability is considered to be a key dimension associ-
ated with a decrease in HRQOL, and many studies have
reported a significant relationship between disability and
HRQOL in chronically ill patients [6, 7]. Later-life HRQOL
has been shown to be significantly correlated with levels of
functioning [8], disability in basic activities of daily living
(BADL) and instrumental activities of daily living (IADL)
[9], and frailty status [10], but these associations are mainly
explained by the physical component of HRQOL (“physical
HRQOL”) rather than the mental component of HRQOL
(“mental HRQOL”). Additionally, previous findings are
unclear regarding causal relationships because of the cross-
sectional nature [6—10]. To the best of our knowledge, no
population-based longitudinal cohort studies have examined
whether mental HRQOL is an independent predictor of inci-
dent disability. According to previous studies of community-
dwelling older people in Japan, functional capacity has sig-
nificantly improved over the past two decades [11], and risk
factors associated with poorer mental HRQOL have been
reported to be reduced frequency of going outdoors [12],
swallowing function deterioration [13], and long-lasting
joint stiffness [14]. Recent studies in countries other than
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Japan have shown that mental HRQOL can be improved by
increasing exercise frequency [15, 16], improving nutrition
status [17], managing psychopathological disorders [18],
reducing stress [19], or strengthening social support [8,
20]. Moreover, in comparison to physical HRQOL, mental
HRQOL is less likely to be affected by aging and the exist-
ence of chronic diseases [6, 9, 10, 21]. Therefore, mental
HRQOL of community-dwelling older adults is modifiable
and preventable with appropriate interventions, suggesting
that if an independent association between mental HRQOL
and incident disability is found in this study, we can propose
effective measures aimed at realizing a healthy and long-
lived society.

This prospective cohort study aimed to investigate
whether the mental HRQOL of community-dwelling older
people without disability is a predictor of incident functional
disability independently of potential cofounders including
socio-economic status, health status, lifestyle habits, mental
and physical functioning, and physical HRQOL. Since it has
been indicated that there are gender differences in HRQOL
[22-25] and incident disability [26], we performed stratified
analyses by gender.

Methods
Study area and participants

This was a prospective cohort study targeting all adults
aged 65 and over living in one municipality. The study area
was a commuter town in Nara Prefecture in Japan, with a
lower population aging rate than the national average. As of
November 30, 2016, the targeted municipality had a popula-
tion of 78,987 and an aging population rate of 21.9% [27]. In
November 2016, baseline questionnaires were distributed by
mail to all residents aged 65 years or older (n=16,010). A
total of 10,009 persons returned the questionnaires (62.5%).
We followed up the 8808 persons with valid responses for
HRQOL who had not been certified as having functional dis-
ability by the public long-term care insurance (LTCI) system
at baseline until October 2019. The final number of people
who had no disability at baseline and could be followed up
was 8333 (Fig. 1).

Measures
Health-related quality of life (HRQOL)

To measure HRQOL among participants in this study, we
used the Japanese version [28] of the 8-item Short-Form
Health Survey (SF-8) [29]. Scales for measuring HRQOL
are broadly categorized into comprehensive and disease-spe-
cific scales [4, 5]. The SF-8 is positioned in the former. The
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Fig. 1 Flow chart of study participants. HRQOL health-related quality of life, LTCI Long-term Care Insurance

comprehensive HRQOL scale assesses a general condition
so that it can be applied to any disease. Given that most Japa-
nese older people living in the community have some kind
of chronic illness [11], the SF-8 is an appropriate scale for
measuring the QOL of Japanese community-dwelling older
adults, as it allows for comparison with other research results
even if the diseases of the surveyed subjects are different [5].

The SF-8 is one of the shortened versions of the 36-item
Short Form (SF-36) [30], the most popular comprehensive
HRQOL scale in many countries around the world including
Japan. The SF-8, like the SF-36, is a scale that can measure
eight areas of health. Moreover, because the SF-8 is config-
ured to score on the same metrics as the SF-36, the results
obtained from the SF-8 and the SF-36 can be compared with
each other [28, 29].

The SF-8 can measure subjective health status during the
past month. Based on the manual of the SF-8 [28, 29], the
SF-8 can yield two summary scores of the Physical Com-
ponent Summary (PCS) and the Mental Component Sum-
mary (MCS). The norm-based scoring produces scores with
amean of 50 and a standard deviation of 10 for the 2017 Jap-
anese population [28], with higher scores indicating better
HRQOL. The validity and reliability of the Japanese version
of the SF-8 have previously been investigated and proven to
be valid and reliable for evaluating HRQOL in the general

population and the chronically ill population [28, 31]. With
the SF-36, it is not recommended to use two summary scores
in Japan because Japan has a different factor structure from
Europe and the United States [32]. In contrast, because it
has been confirmed that the Japanese version of the SF-8
has the same factor structure as in western countries, we can
use the PCS and the MCS of the Japanese population based
on the SF-8 [28].

Incidence of functional disability

Incidence of functional disability was defined as first LTCI
certification in Japan, which uses a uniform standard nation-
wide of functional disability. In order to obtain LTCI cer-
tification, it is necessary to have an assessment carried out
by the Municipal Certification Committee, which is com-
posed of academic experts in insurance, welfare, and medi-
cine. Based on the physical and mental condition survey by
the certified investigator and the opinion by the attending
physician, the Municipal Certification Committee decides
whether support or care is required, and categorizes nursing
care needs according to a seven-grade system comprising
support levels 1-2 and care levels 1-5 [33, 34]. Previous
studies have demonstrated that the seven levels of LTCI
certification are highly correlated with the Barthel Index
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(Spearman coefficient of -0.86) which is the most widely
used BADL rating scale [35], and that a new LTCI certifi-
cation is a valid measure of incident functional disability in
Japanese older adults [36].

Covariates

Referring to prior studies [8—10, 22-26], the following
variables were adopted as covariates which may correlate
with mental HRQOL and functional disability: age (65-69,
70-74, 75-79, 80—84, or > 85 years), marital status (mar-
ried or unmarried), family size (living alone, 2, or > 3 per-
sons), years of education (<9, 10-12, or > 13 years), self-
perceived economic status (rich, middle, or poor), working
status (non-working or working), body mass index (BMI)
(<18.5, 18.5-24.9, or >25.0), number of chronic diseases
under medical treatment (none, one, or >2), smoking (never-
smokers, ex-smokers, or current smokers), frequency of
alcohol intake (none, social/occasional, or almost daily), fre-
quency of exercise (none, less than once a week, or > 1 times
a week), depression (absent or present), cognitive function-
ing (intact or poor), and IADL (good or poor). Because the
PCS may be a potential confounder to assess the association
between the MCS and functional disability [8—10], the PCS
was used as an additional variable in the final model: the
study participants were grouped by gender and quintile of
the PCS score.

Chronic diseases included hypertension, stroke, heart dis-
ease, and diabetes. Depression was assessed using the 5-item
short form of the Geriatric Depression Scale [37]. Cognitive
functioning was assessed using the MDS Cognitive Perfor-
mance Scale [38]. IADL was assessed using 5 items from
the Tokyo Metropolitan Institute of Gerontology Index of
Competence [39].

Statistical analysis

The Chi-square test or the Mann-Whitney test was used to
examine the difference in categorical or continuous variables
of baseline characteristics between groups. The Jonckheere-
Terpstra test was used to examine the age distribution of
PCS and MCS.

We used the generalized estimating equations of the mul-
tivariable Poisson regression model to calculate a cumula-
tive incidence ratio (CIR) and a 95% confidence interval (CI)
for incidence of functional disability. An exposure variable
was the MCS at baseline; the participants were classified
into quintiles according to their MCS score by gender. The
analyses were performed according to gender. First, we cal-
culated a crude CIR for incident functional disability (Model
1). Next, in Model 2, covariates included in the adjustment
were socio-demographics (i.e., age, marital status, family
size, education, self-perceived economic status, and working
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status), health status (i.e., BMI and chronic diseases), life-
style habits (i.e., smoking, alcohol intake, and exercise), and
mental and physical functioning (i.e., depression, cognitive
functioning, and IADL). In the final Model 3, the PCS was
added to the variables in Model 2. A test for linear trend
was conducted to evaluate the dose-response relationship
between levels of the MCS and incident functional disability.

To examine the effects of age, chronic diseases, depres-
sion, cognitive functioning, and IADL, we conducted addi-
tional stratified analyses based on aged 65-74 and aged >75,
with or without chronic diseases, with or without depression,
with or without poor cognition, and with or without poor
IADL.

To deal with missing covariates, we conducted multi-
ple imputations by chained equations implemented in IBM
SPSS Missing Value Version 24. Multiple imputations are
one of the recommended statistical methods [40]. The details
of covariates including missing values are shown in Sup-
plementary material Appendix A.

For the issue of multicollinearity, no variables with the
variance inflation factor greater than 5.0 were found in all
covariates.

Statistical analyses were carried out using the IBM SPSS
Statistics Ver. 24 for Windows (Armonk, New York), and a
significant level was set at 0.05 (two-tailed test).

Ethical issues

This study was approved by the Nara Medical University
Ethics Committee (approval number 939). Submission of
self-completed questionnaires was considered agreement to
participate in the research.

Results

Basic attributes by the presence or absence
of response or with or without follow-up

Non-respondents were more likely to have functional dis-
ability than respondents (Supplementary material Appendix
B). Persons who were lost to follow-up were significantly
older, tended to have poorer socio-economic status, poorer
mental and physical functioning, and poorer HRQOL than
those included in this study (Supplementary material Appen-
dix C).

Characteristics of the study participants

Among the study participants (n=28333), age at baseline
averaged 73.3 (standard deviation, 5.9) years, median age
was 72.0 years, age ranged from 65 to 98 years, and 46.3%
were male. During the 3-year follow-up, the cumulative
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incidence of functional disability was 6.6% in men and
8.1% in women, showing a significant gender difference
(P=0.009 by the Chi-square test). Compared to people
without incident functional disability, people with incident
functional disability were associated with older age, female
gender, unmarried, living alone, low education, non-work-
ing, abnormal BMI, never-smokers, non-drinkers, physically
inactive, depression, poor cognition, poor IADL, and poor
physical and mental components of HRQOL. Self-perceived
economic status and chronic diseases did not exhibit signifi-
cant difference between the two groups (Table 1).

PCS and MCS scores by gender and the five age
groups

Among men, higher age was related to both the lower
PCS score and the lower MCS score (P for trend <0.001
in the PCS and P for trend=0.018 in the MCS). Among
women, older age was associated with poorer PCS (P for

trend < 0.001), but the association between older age and
poorer MCS was not significant (P for trend =0.203).
Among people aged 65-84, women were more likely to have
poorer PCS than men. Among people aged 65-79, women
were more likely to have poorer MCS than men (Fig. 2).

Longitudinal association between the MCS
and incident functional disability

Among men, in the crude model (Model 1), there was a
significant dose-response relationship between better
MCS and lower risk of incident functional disability (P for
trend < 0.001), and the groups with the middle MCS quin-
tile or better were associated with significantly lower risk
of incident functional disability compared with the worst
MCS quintile group. After adjustment for covariates (Model
2), the dose-response relationship remained significant (P
for trend =0.021), but a significant CIR was limited to the
middle MCS quintile group. After additional adjustment for

Table 1 Baseline characteristics
by the incident of functional
disability over 3 years

Baseline characteristics Without incident disability =~ With incident disability =~ P-value®
(n=17715) (n=618)
Age, median [IQR] 72.0 [68.0, 76.0] 80.0 [75.0, 84.0] <0.001
Gender: women, n (%) 4112 (53.3) 363 (58.7) 0.009
Marital status: married, n (%) 5979 (77.5) 374 (60.5) <0.001
Family size: living alone, n (%) 864 (11.2) 111 (18.0) <0.001
Years of education: <9, n (%) 1690 (21.9) 203 (32.8) <0.001
Self-perceived economic status: poor 1458 (18.9) 113 (18.3) 0.709
Working status: working, n (%) 1805 (23.4) 55 (8.9) <0.001
BMI: 18.5-24.9, n (%) 5501 (71.3) 389 (62.9) <0.001
Chronic diseases’: none, n (%) 3117 (40.4) 258 (41.7) 0.523
Smoking: never-smokers, n (%) 4590 (59.5) 394 (63.8) 0.041
Alcohol intake: none, n (%) 3055 (39.6) 321 (51.9) <0.001
Frequency of exercise: daily, n (%) 3032 (39.3) 144 (23.3) <0.001
Depression®: present, n (%) 1697 (22.0) 249 (40.3) <0.001
Cognitive functioningd: poor, n (%) 1088 (14.1) 209 (33.8) <0.001
IADL®: poor, n (%) 818 (10.6) 196 (31.7) <0.001
PCS scoref, median [IQR] 48.2 [43.1, 52.8] 43.0 [36.6, 49.0] <0.001
MCS scoref, median [IQR] 51.0 [46.2, 54.9] 479 [42.7, 54.1] <0.001

BMI body mass index, JADL instrumental activities of daily living, /OR interquartile range, MCS Mental
Component Summary, PCS Physical Component Summary

“Medians and proportions between the two groups were compared using the Mann-Whitney test and the

Chi-square test

YChronic diseases included hypertension, stroke, heart disease, and diabetes

“Depression was evaluated using the 5-item short form of the Geriatric Depression Scale (range 0-5), and
the presence of depression was defined as a score of 2 or greater

dCognitive functioning was evaluated using the Cognitive Performance Scale (range 0-6), and poor cogni-
tive functioning was defined as a score of 1 or greater

°IADL was evaluated using five items from the Tokyo Metropolitan Institute of Gerontology Index of
Competence (range 0-5), and the presence of poor IADL was defined as a score of 4 or less

"The general Japanese population has a mean score of 50 and a standard deviation of 10
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Physical Component Summary
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Fig.2 Box-and-whisker plot for physical and mental health compo-
nent summary scores, by gender and 5-year age group. The x-axis
indicates age groups. The y-axis indicates physical and mental health
component summary scores based on the SF-8 as a measure of
health-related quality of life. *A trend test was performed to detect the

the PCS (Model 3), these associations remained basically
unchanged: adjusted CIRs (95% Cls) for functional disabil-
ity in the second worst, the middle, the second best, and the
best quintile groups were 1.09 (0.80—1.48), 0.58 (0.40-0.85),
0.90 (0.59-1.37), and 0.70 (0.48-1.02), respectively, com-
pared to the worst MCS quintile group (P for trend =0.026).

Among women, after no adjustment (Model 1), a signifi-
cant dose-response relationship was seen, with lower CIRs
as the levels of the MCS increased (P for trend < 0.001),
and the groups with the second worst MCS quintile or better
were significantly associated with a reduced risk of develop-
ing functional disability. In Model 2, where the data were
adjusted for covariates, these associations were attenuated,
but the CIRs of the groups with the middle MCS quintile or
better remained significant. In Model 3, additional adjust-
ment for the PCS brought no change in significant associa-
tions: adjusted CIRs (95% CIs) for functional disability in
the second worst, the middle, the second best, and the best
quintile groups were 0.76 (0.58-1.00), 0.62 (0.46-0.84),
0.73 (0.53-0.99), and 0.63 (0.48-0.85), respectively, com-
pared to the worst MCS quintile group (P for trend =0.003)
(Table 2).
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decreasing levels of health-related quality of life with increasing age
group using the Jonckheere-Terpstra test. "P<0.05 and ~P<0.001
based on the Mann-Whitney test which was used to compare medians
between men and women within the same age group

Additional stratified analyses

A significant association between better MCS and lower
prevalence of incident functional disability was observed
regardless of age or chronic diseases. In contrast, a signifi-
cant dose-response relationship was shown among people
with no depression, those with intact cognition, or those
with good TADL, but not among people with depression,
those with poor cognition, or those with poor IADL (Sup-
plementary material Appendix D).

Discussion

Our study has two main findings. First, the MCS at base-
line independently predicted 3-year incidence of functional
disability, even after adjusting for potential confounders
including the PCS, consistently for both men and women.
To our knowledge, this is the first prospective cohort study
to show that the mental component of HRQOL is indepen-
dently associated with incident functional disability. Second,
among men, not only the PCS, but also the MCS decreased
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Table 2 Cumulative incidence ratios for incident functional disability according to the Mental Component Summary, by gender

MCS? n

Model 1:

Crude CIR (95% CI) P-value

Model 2°: Adjusted for covariates
Adjusted CIR (95% CI) P-value

Model 3°: Model 2 plus the PCS
Adjusted CIR (95% CI) P-value

Men (n=3858)

Q1 (poorer) 771 1.00

Q2 776 0.74 (0.54-1.00) 0.053
Q3 781 0.41 (0.28-0.60) < 0.001
Q4 752 0.37 (0.25-0.56) < 0.001
Q5 (better) 778 0.48 (0.33-0.69) <0.001

P for trend < 0.001
Women (n=4475)

Q1 (poorer) 893 1.00

Q2 897 0.66 (0.50-0.87) 0.003
Q3 903 0.46 (0.34-0.63) <0.001
Q4 887 0.50 (0.36-0.67) < 0.001
Q5 (better) 895 0.56 (0.42-0.75) < 0.001

P for trend <0.001

1.00

1.08 (0.79-1.47) 0.623
0.58 (0.39-0.84) 0.004
0.72 (0.47-1.09) 0.123
0.74 (0.52-1.07) 0.110
P for trend=0.021

1.00

0.79 (0.60-1.03) 0.080
0.62 (0.45-0.83) 0.002
0.71 (0.52-0.97) 0.029
0.66 (0.50-0.88) 0.004
P for trend =0.004

1.00

1.09 (0.80-1.48) 0.592
0.58 (0.40-0.85) 0.005
0.90 (0.59-1.37) 0.623
0.70 (0.48-1.02) 0.060
P for trend=0.026

1.00

0.76 (0.58-1.00) 0.050
0.62 (0.46-0.84) 0.002
0.73 (0.53-0.99) 0.041
0.63 (0.48-0.85) 0.002
P for trend=0.003

CI confidence interval, CIR cumulative incidence ratio, MCS Mental Component Summary, PCS Physical Component Summary, Q quintile

#The participants were classified into quintiles according to their MCS score by gender

bAdjusted for socio-demographics (i.e., age, marital status, family size, education, self-perceived economic status, and working status), health
status (i.e., body mass index and chronic diseases), lifestyle habits (i.e., smoking, alcohol intake, and exercise), and mental and physical func-
tioning (i.e., depression, cognitive functioning, and instrumental activities of daily living)

¢ Adjusted for socio-demographics, health status, lifestyle habits, mental and physical functioning, and the PCS (quintiles by gender)

with age. Among women, older age was associated with
poorer PCS, but had no association with poorer MCS.

As far as we know, this is the first study to indicate a
longitudinal association between mental HRQOL and dis-
ability, but three longitudinal studies reported a significant
association between a QOL measure close to the concept
of mental HRQOL and functional disability; our study is
partly consistent with these findings. The first study by
Boyle et al. addressed the effect of purpose in life on inci-
dent disability in 970 persons aged 54—100 without demen-
tia in the Chicago metropolitan area [41]. They found that
greater purpose in life was associated with a lower risk of
developing impairment in BADL and IADL. The second
study by Steptoe et al. addressed the effect of enjoyment of
life on physical function in 3199 men and women aged > 60
in England [42]. They found that greater enjoyment of life
was associated with a reduced risk of developing impaired
BADL. The third study by Palgi et al. addressed the effect
of needs-satisfaction-driven QOL on functional disability in
18,781 European adults aged > 50 from 19 countries [43].
They found that persons with higher QOL at baseline had
lower age-related decline in BADL and IADL than those
with lower QOL at baseline. These previous reports suggest
that positive psychological well-being may be an important
predictor of maintenance of functional capacity in old age.

Regarding age distribution of HRQOL, we found that the
median PCS score decreased with age, regardless of gender.

However, an association between older age and poorer MCS
was significant only in men, but not in women. Our results
for the MCS are inconsistent with previous research, in
which older age was negatively associated with the PCS,
but positively associated with the MCS for both men and
women [23, 24]. The findings of previous studies have a
high possibility of selection bias; because the study subjects
included active older adults who were willing to participate
in the study, they might have had a relatively higher level of
mental HRQOL than the general population of older people.

In relation to gender differences, our study has found that
on the whole, PCS and MCS scores were lower in women
than in men within the same age group, which is consistent
with previous studies [23, 25, 31, 44]. We have also reported
that women have a higher risk of incident functional dis-
ability than men, which is consistent with previous studies
[36, 41]. On the other hand, we found a significant asso-
ciation between the MCS and incident functional disability
in both genders, suggesting that gender has no significant
effect on the MCS-disability association. Our results based
on additional stratified analyses showed the MCS-disability
association was affected by neither age nor chronic dis-
eases, but was significant among people with good mental
and physical functioning. Our results are partly consistent
with a prior European study of community-dwelling older
adults [20], which found that the association of BADL and
IADL disabilities with QOL was stronger in persons without
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depression compared to those with depression. Our findings
suggest that the association between the MCS and incident
functional disability is more strongly influenced by mental
and physical functioning than gender.

We have two potential mechanisms for the association
between the MCS and incident functional disability. First,
previous studies examined the association between inflam-
mation and HRQOL. Some investigations found that lower
HRQOL in the mental domain was associated with elevated
C-reactive protein (CRP) serum levels [45, 46]. Because
inflammatory biomarkers such as CRP are associated with
disability in older persons [47], mental HRQOL may have
a beneficial effect in the prevention of disability via inflam-
matory pathways. Second, stress buffering is also consid-
ered a pathway to the preservation of functional capacity.
A prior study reported that perceived stress symptoms were
associated with the development of functional disability in
later life [48]. There is also some evidence that an individual
coping resource such as mindfulness [49] and resilience [50]
is positively related to mental HRQOL, and may attenuate
the negative effects of perceived stress on mental HRQOL.
Older adults with higher mental HRQOL may have more
protection against functional decline due to stressful expe-
riences through the availability of stress coping resources,
resulting in the maintenance of functional capacity.

Regarding the implications of this study, our findings sug-
gest that the MCS can be an effective tool for identifying
older people at future risk of functional disability. General
practitioners should therefore check the mental HRQOL of
older patients in order to prevent functional disability. Poli-
cymakers should be aware that measures to maintain and
improve the mental HRQOL of community-dwelling older
adults are important for the realization of a healthy and long-
lived society.

The strengths of this study include that it was a com-
munity-based prospective study, had a high follow-up rate
(94.6%) and a large sample size, and used valid instruments
for assessing HRQOL and functional disability. However,
it has some limitations. First, there was an insufficient col-
lection rate of 62.5%. In this study, non-respondents had
poorer functional status than respondents. Additionally,
persons with loss to follow-up had poorer HRQOL than
the study participants. Therefore, there is a possibility that
community-dwelling older adults at high risk of develop-
ing functional disability were excluded from our study. This
may have led to an underestimation in the MCS-disability
association. Second, we evaluated HRQOL only at baseline,
and have not accounted for the effects of changes in MCS.
A previous study has demonstrated that HRQOL undergoes
change and the SF-8 can be used to assess change in MCS
over time or by intervention [51]. Future research should
consider change in mental HRQOL. Third, compared to
the SF-36, the SF-8 is more suitable for large-scale surveys

@ Springer

because of its simplicity. However, the score obtained from
the SF-8 can only be measured in a narrower range, and its
disadvantage is that it is less accurate than the SF-36 [28,
29]. Our findings need to be confirmed by using the SF-36.
Finally, although we had enough adjustment for potential
cofounders, this study may have residual confounding that
influences the association between the MCS and functional
disability. For example, a recent study has indicated that
energy balance such as total energy expenditure and energy
intake may influence the MCS-disability association [52],
suggesting that the observed associations might have been
changed by additional adjustment for energy balance.

Conclusion

The present study provides evidence that mental HRQOL
is an independent predictor for functional disability among
non-disabled community-dwelling older adults, independent
of gender, socio-economic status, health status, lifestyle hab-
its, mental and physical functioning, and physical HRQOL.
Our findings suggest that taking measures focused on the
improvement of mental HRQOL leads to the prevention
of functional disability among community-dwelling older
adults, that is, to the extension of healthy life expectancy.
Although the MCS may be an effective tool for identifying
older people who are at risk of developing functional disabil-
ity, future studies should consider change in the MCS, the
use of the SF-36, and the possibility of residual confounding,
in order to confirm the observed associations.
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