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Abstract

Introduction : Decision-making regarding treatment at the end-of-life stage is an important issue
for the elderly and their families. Such decision-making may be influenced by activities that pro-
mote communication and physical health. The purpose of this study was to examine the associa-
tion between participation in sports club activities and decision-making regarding life-prolonging
treatment among the general community-dwelling Japanese elderly.

Methods : In this cross-sectional study, which used stratified random sampling, 1,603 elderly peo-
ple aged 65 years or older as of January 2016, living in Fukushima prefecture, Japan were enrolled.
Data was collected by a self-completed questionnaire (effective response rate : 53.4%). The asso-
ciation of sports club activity participation with a preference for accepting or declining life-prolong-
ing treatment was analyzed by multinomial logistic regression analysis.

Results : Of those participating in sports club activities, the results revealed an odds ratios of 1.812
for participants declining life-prolonging treatment (95% CI=1.325 to 2.477) and 1.948 for those
who preferred life-prolonging treatment (95% CI=1.160 to 3.271).

Conclusions : The present study suggests that participation in sports club activities is associated
with articulating decisions about life-prolonging treatment in end-of-life care. Consideration of pa-
tient involvement in daily activities in non-medical settings may enhance decision-making for end-

of-life care planning.

Key words : Community and Family Medicine, Epidemiology, Health Science, Public Health, Quali-
ty of Life

treatment (LPT) or non-treatment. LPT is defined

Introduction as all treatment and any interventions that may de-

Making end-of-life (EOL) care decisions that
respect the wishes of the elderly person in question
is associated with increased quality of life (QOL) for
both the person and their family. In Japan, elderly
people themselves, alongside their families and
healthcare professionals get involved in medical de-
cision-making regarding treatment at the EOL
stage, whether it be in selecting life-prolonging
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lay the death of a patient”, whereas non-treatment
is a decision to withhold or withdraw potentially
LPTs?. The role of healthcare professionals and
family members in this context is to support the el-
derly person at the EOL in making an autonomous
decision®.

Many studies have explored key factors in deci-

sion-making about care at the EOL stage for the
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elderly ; reporting that factors such as age, gender,
autonomy in treatment selection, subjective eco-
nomic status and patient self-efficacy, as well as the
presence of a person assisting them in daily life, and
their relationship with that person, contributes to
the decision-making process*®. However, these
previous studies focused on preferences between
LPT and non-treatment in elderly people with cer-
tain diseases, such as cancer or dementia.

Regarding elderly people in general, previous
studies found that clear decision-making about treat-
ment at the EOL stage was associated with frequent
communication with family or friends, and with im-
proved physical health status-such as being able to
perform activities of daily living'**”. A sports club
1s a place where the formation of social networks
and the improvement of one’s physical condition are
likely to occur®®. Given that the numbers of el-
derly people joining local sports/fitness clubs has in-
creased in recent years in Japan, for example in
stretching calisthenics and gate ball, ground golf'*'¥,
we hypothesized that participation in sports club ac-
tivities involving exercise and communication would
be associated with enhanced clarification of EOL
treatment preferences between LPT and non-treat-
ment.

The purpose of the present study was to exam-
ine the association between sports club activity par-
ticipation and decision-making about LPT among
general community-dwelling elderly Japanese. If
our hypothesis is confirmed, the results of the cur-
rent study will provide a basis to further encourage
participation in sports club activities for elderly peo-
ple and indicates the need to support for decision
making regarding LPT among those who do not par-
ticipate in such activities.

Materials and methods

Study design and sample

In this cross-sectional study, a stratified random
sampling method was used to select 3,000 partici-
pants from the population of Koriyama City in Fuku-
shima Prefecture, Japan, as follows. First, of the
total elderly population of Koriyama City, those aged
65 years or older, (84,030 ; 37,382 males and 46,648
females) who were not receiving nursing care as of
November 1, 2016, were selected from the Japanese
long-term care insurance system registry and ex-
cluded, bringing the number down to 78,821 (33,958
males and 44,863 females).

Next, the potential participants were stratified

by gender and location, according to the 20 sub re-
gions outlined by Koriyama City’s administrative
boundaries. Sampling weights were then applied to
adjust for gender and region distributions propor-
tionate to the population size of elderly people. Fi-
nally, 1,301 males (43.4%) and 1,699 females (56.6%)
were enrolled in the study.

In January 2017, we distributed questionnaires
to the 3,000 participants, which included items cov-
ering basic attributes, participation in sports club ac-
tivities, and decision-making about treatment at the
EOL stage. We also asked if the patient completed
the questionnaire themselves and if not, by whom.
Participants gave informed consent to participate
before taking part. In total, 2,206 participants an-
swered and returned the questionnaires anonymous-
ly (response rate 73.5%). We excluded question-
naires that were answered by a person other than
the participant (#=373), or who incompletely an-
swered (#=230). The number of participants ana-
lyzed in the present study was 1,603 in total ; 726
males (45.3%) and 877 females (54.7%). The effec-
tive response rate was 53.4%. The list of partici-
pants in the present study was constructed from the
same database of our previous study®.

Measures

Basic attributes

Basic attributes included age, gender, house-
hold composition and subjective economic sta-
tus. Age was classified into two categories : 65-74
years (‘early elderly’) and 75 years or older (‘late el-
derly’). Household composition was measured by
choosing one of the following items : ‘single per-
son’, ‘couple (age of spouse 65 years or older)’, ‘cou-
ple (age of spouse 64 years or younger)’, ‘living with
one or more sons or daughters’, and ‘other’. The
degree of subjective economic status was assessed
using a five-point scale (1, ‘very good’ ; 2, ‘good’ ;
3, ‘fair’ ; 4, ‘poor’ ; and 5, ‘very poor’).

Health-related factors

Subjective health status, subjective happiness,
current state/needs of assistance by others in daily
life, frequency of participation in sports club activi-
ties such as exercise class for the elderly, and cur-
rent/past health problems were assessed using the
following questions, respectively : ‘How is your
health now?’ (four-point scale : 1, ‘very good’ ; 2,
‘good’ ; 3, ‘bad’; and 4, ‘very bad’) ; ‘How happy
are you now?’ (11-point scale : 1, ‘mostly unhap-
py’; to 11, ‘mostly happy’) ; ‘Do you need/receive
daily assistance by others? (three-point scale : 1,
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‘neither’ ; 2, ‘necessary, but do not receive any as-
sistance’ ; 3, ‘necessary, and received’) ; ‘Please
choose your current/past health problems’ (multiple
answers allowed : nothing, hypertension, cerebro-
vascular disease, heart disease, diabetes, dyslipid-
emia, respiratory disease, gastrointestinal, liver and/
or gallbladder disease, kidney and/or prostate dis-
ease, musculoskeletal disease, external injury, can-
cer, immunological and/or hematological disease, de-
pression, dementia, Parkinson’s disease, eye
disease, ear/nose/throat disease, and other) ; ‘How
often do you participate in sports club activities?’
(six-point scale : 1, ‘over 4 times per week’ ; 2, ‘twice
or 3 times per week’ ; 3, ‘once per week’ ; 4, ‘once to
3 times per month’ ; 5, ‘a few times per year’; 6, ‘no
participation’).

Life-prolonging treatment

The outcome was the participant’s decision-
making about treatment at the EOL stage, which
was measured using the following question : ‘Do
you prefer LPT at the EOL stage?’ (five-point
scale : 1="‘definitely no’, 2="‘probably no’, 3="‘prob-
ably yes’, 4="definitely yes’, 5=‘undetermined’).
Many of the previous studies on decision-making at
the EOL have focused on whether the person would
or would not prefer life-prolonging treatment* ',
However, the decision is not always easy to make,
and many elderly people, especially those who are
not in imminent danger of death, have not yet decid-
ed. Therefore, in this study, we will examine the
decision-making of the elderly by three catego-
ries : ‘prefer’, ‘would not prefer’ and ‘undeter-
mined’.

Statistical analysis

Prior to analysis, household composition was
dichotomized : living alone for ‘single person’ and
living with others for ‘couple (age of spouse was 65
years or older)’, ‘couple (age of spouse 64 years or
younger)’, ‘living with one or more sons or daugh-
ters’, and ‘other’. The five degrees of subjective
economic status were combined into three catego-
ries : poor for ‘very poor’ and ‘poor’, fair for ‘fair’,
and good for ‘very good’ and ‘good’. The four de-
grees of subjective health status were dichoto-
mized : bad for ‘very bad’ and ‘bad’, and good for
‘very good’ and ‘good’. As subjective happiness did
not have a normal distribution, we set the cutoff at
the 25th percentile in order to dichotomize the dis-
tribution : a ‘high’ group included participants with a

subjective happiness rating of 7 or higher ; and a
‘low’ group, consisting of participants with a rating
of 6 or lower. The three degrees of assistance in
daily life were dichotomized : yes for 'necessary,
and received’ and no for ‘neither’ or ‘necessary, but
do not receive any assistance’. The answers to the
question of current/past health problems were clas-
sified as 0 or =1 based on the number of diseases
chosen in the question. The six degrees of fre-
quency of participation in sports club activities were
dichotomized™ : yes for ‘over four times a week’, ‘2
or 3 times a week’, ‘once a week’, ‘1 to 3 times a
month’, ‘a few times a year’, and no for ‘no participa-
tion’. The five degrees of preference for LPT were
classified into three categories : not prefer for ‘defi-
nitely no’ and ‘probably no’, prefer for ‘probably yes’
and ‘definitely yes’, and undetermined for ‘undeter-
mined’.

Statistical analyses were performed using SPSS
statistics version 24 (IBM Corp., Armonk, NY, USA),
and the participants’ characteristics were summa-
rized using descriptive statistics. The bivariate as-
sociations between the above-mentioned factors and
outcome variables were examined using a ¥* test,
and then the statistical significance of the cells in the
tables was analyzed using residual analysis.

Multinomial logistic regression analysis models
were prepared to estimate the association between
preference for LPT and participation in sports club
activities, adjusting for the following potential con-
founding factors : age, gender, household composi-
tion, subjective economic status, subjective health
status, subjective happiness, current/past health
problems and assistance by others. These were
forced entry variables for analysis. Preference for
LPT was employed as the dependent variable, set-
ting the individuals who answered “undetermined”
as the referent in order to examine whether partici-
pation in sports club activities is associated with an
articulation of preference between LPT and non-
treatment at the EOL stage. The independent
variables that were significantly associated with
preference for LPT with an odds ratio (OR) higher
than 1 were considered to be promoting factors for
expressing a clear decision on LPT, while those with
ORs lower than 1 were considered to be inhibiting
factors.

Variance inflation factor (VIF) was used to test
for multicollinearity. The VIF values for age, gen-
der, household composition, subjective economic
status, subjective health status, subjective happi-
ness, current/past health problems, need for assis-
tance, and participation in sports club activities were
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1.072, 1.024, 1.033, 1.139, 1.229, 1.160, 1.058, 1.105,
and 1.037, respectively. The mean VIF of the mod-
el was less than 6, showing no collinearity.

P values below 0.05 were regarded as statisti-
cally significant. The OR and 95% confidence in-
terval (CI) were calculated using regression analy-
sis.

Ethics statement

This study was approved by the Ethics Com-
mittee of Fukushima Medical University (Application
No. 29,047).

Results

The characteristics of the participants are
shown in Table 1. In total, the mean age of the par-
ticipants was 74 years (SD : 6.9, range : 65-98), and
the numbers of early and late elderly participants
were 918 (57.3%) and 685 (42.7%) respectively.
The most common answers for household composi-
tion, subjective economic status, subjective health
status, assistance in daily life, current/past health
problems, participation in sports club and preference
for LPT were ‘couple (spouse aged 65 years or old-
er)’ (32.4%), ‘fair’ (63.1%), ‘good’ (70.4%), ‘not need
assistance’ (85.0%), ‘hypertension’ (43.0%), ‘no par-
ticipation’ (78.5%) and ‘definitely no’ (45.9%), re-
spectively. The median score for subjective happi-
ness was 9.

Bivariate analysis indicated that preference for
LPT was significantly associated with age, gender,
subjective health status, subjective happiness, assis-
tance in daily life and participation in sports club ac-
tivities, as shown in Table 2 (»<0.001, 0.004, 0.020,
0.005, <0.001, <0.001, respectively). Residual
analysis revealed that among the participants who
participated in sports club activities, the number of
those who answered ‘undetermined’ to the question
on LPT was significantly low (13.7%), whereas the
number of those who answered ‘not prefer LPT’ was
significantly high (24.5%). No significant associa-
tions were found between preference for LPT and
other factors.

Results of multinomial logistic regression anal-
ysis are shown in Table 3.  Compared to the refer-
ent, ORs of participants who did not prefer LPT
were 0.755 (95%CI1=0.596, 0.957 ; p=0.020) for
age, 1.339 (95%CI=1.024, 1.753 ; p=0.033) for sub-
jective happiness, 0.183 (95%CI=0.112, 0.301; p
<0.001) for assistance by others and 1.812 (95%
CI=1.325, 2.477; p <0.001) for participation in

Table 1. Characteristics (N = 1,603)

Variables n (%)
Age=SD, years 74.0£6.9
Early elderly 918 (57.3)
Late elderly 685  (42.7)
Gender
Male 726  (45.3)
Female 877  (54.7)
Household composition
Single person 248 (15.5)
Couple (=65 spouse) 520 (32.4)
Couple (<65 spouse) 80 (5.0)
Living with one or more sons or daughters 519 (32.4)
Others 236 (14.7)
Subjective economic status
Very good 11 0.7)
Good 76 “4.7)
Fair 1,011  (63.1)
Poor 369 (23.0)
Very poor 136 (8.5)
Subjective health status
Very good 180 (11.2)
Good 1,128 (70.4)
Bad 270  (16.8)
Very Bad 25 (1.6)
Subjective happiness (25-75 percentile) 9 (6-10)
Assistance by others in daily life
not need assistance 1,362 (85.0)
need assistance but don’t receive 149 9.3)
assisted by others 92 (5.7)
Current/past health problems (multiple answers allowed)
Nothing 218 (13.6)
Hypertension 689  (43.0)
Cerebrovascular diseases 64 (4.0
Heart diseases 150 9.4)
Diabetes 209 (13.0)
Dyslipidemia 163  (10.2)
Respiratory 70 (4.4)
Gastrointestinal diseasesT 126 (7.9
Kidney diseases: 132 8.2)
Musculoskeletal diseases 229  (14.3)
External injury 55 3.4)
Cancer 65 (4.1)
Immunological diseases§ 14 0.9
Depression 14 0.9)
Dementia 6 0.4)
Parkinson’s disease 9 (0.6)
Eye diseases 362 (22.6)
Ear nose throat diseases 85 (5.3)
Others 111 (6.9)
Participation in sports club
Over 4 times per week 35 2.2)
Twice or 3 times per week 96 (6.0)
Once per week 65 (4.1)
Once to 3 times per month 94 (5.9)
Sometimes per year 55 (3.4)
No participation 1,258  (78.5)
Preference for life prolonging treatment
Definitely no 735  (45.9)
Probably no 307 (19.2)
Probably yes 42 2.6)
Definitely yes 68 4.2)
Undetermined 451  (28.1)

TGastrointestinal, liver and/or gallbladder diseases.

+Kidney and/or prostate diseases.

§Immunological and/or hematological diseases.
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Table 2. Bivariate analysis of the associations of preference for receiving life-pro-
longing treatment with basic attributes and health-related factor

Life-prolonging treatment

Variables Not prefer ~ Undetermined Prefer p-value
Basic attributes
Age, years 0.004*
65-74 628 (60.3)T 234 (51.9)% 56 (50.9)
=75 414 (39.7)% 217 (48.1)7 54 (49.1)
Gender <0.001*
Male 451 (43.3)% 205 (45.5) 70 (63.6)7
Female 591 (56.7)F 246 (54.5) 40 (36.4)=
Household composition 0.711
Living alone 163 (15.6) 71 (15.7) 14 (12.7)
Living with others 879 (84.4) 380 (84.3) 96 (87.3)
Subjective economic status 0.181
Poor 313 (30) 157 (34.8) 35 (31.8)
Fair 664 (63.7) 277 (61.4) 70 (63.6)
Good 65 (6.2) 17 (3.8) 5 (4.5)
Health-related factors
Subjective health status 0.020*
Bad 168 (16.1)= 107 (23.7)7 20 (18.2)
Good 874 (83.9)F 344 (76.3)% 90 (81.8)
Subjective happiness 0.005*
Lower 255 (24.5)% 146 (32.4)7 26 (23.6)
Higher 787 (75.5)F 305 (67.6) 84 (76.4)
Assistance by others in daily life <0.001*
No 1,015 (97.4)7 390 (86.5)f 106 (96.4)
Yes 27 (2.6)= 61 (13.5)7 4 (3.6)
Current/past health problems 0.074
0 156 (15) 52 (11.5) 10 (9.1)
=1 886 (85) 399 (88.5) 100 (90.9)
Participation in sports club <0.001%*

No 787 (75.5)%
Yes 255 (24.5)F

389 (86.3) 82 (74.5)
62 (13.7)% 28 (25.5)

Note : All categorical variables were examined using a y* test.

*Indicates statistical significance.

fIndicates adjusted standardized residual >1.96.
FIndicates adjusted standardized residual <—1.96.

sports club activities. Whereas the ORs of partici-
pants who preferred LPT were 0.495 (95%CI1=0.319,
0.768 ; p=0.002) for gender, 0.250 (95%CI=0.085,
0.733 ; p=0.012) for assistance by others and 1.948
(95%CI=1.160, 3.271 ; p=0.012) for participation in
sports club activities.

Discussion

We conducted the present study in order to ex-
amine the association between decision-making

about treatment at the EOL stage and participation
in sports club activities among the general elderly
population in Japan. Consistent with the hypothe-
sis, in the present study, participation in sports club
activities was significantly associated with both the
desire for and refusal of LPT. Our results suggest
that participation in sports club activities is an inde-
pendent social determinant of decision-making
about treatment at the EOL stage.

Participation in sports club activities improves
physical health, QOL and self-efficacy through exer-
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Table 3. Logistic-regression analysis for the associations of preference for life prolonging treatment with
basic attributes and health-related factors

Life-prolonging treatment (referent is ‘undetermined’)

Not prefer Prefer

Variables ORs (95% CI) p-value ORs (95% CI) p-value

Factor

Participation in sports club activities (Yes) — 1.812 (1.325, 2.477) <0.001* 1.948 (1.160, 3.271)  0.012*

Confounding Factors

Age (late elderly) 0.755 (0.596, 0.957) 0.020%* N/A
Gender (female) N/A 0.495 (0.319, 0.768)  0.002*
Subjective happiness (High) 1.339 (1.024, 1.753) 0.033* N/A

Assistance by others in daily life (Yes) 0.183 (0.112, 0.301) <0.001* 0.25 (0.085, 0.733)  0.012*

Household composition (living with others) N/A N/A
Subjective economic status (Good) N/A N/A
Subjective health status (Good) N/A N/A
Current/past health problems (=1) N/A N/A

N/A means the variable had no significant.
* Indicates statistical significance.

cise, all of which are factors that influence decisions
on one’s treatment at the EOL stage®”. For the el-
derly, it has been suggested that sports clubs func-
tion as a place to build connections and exchange
opinions and views on health, medical care and the
future with other elderly people®'*'®. Participation
in sports club activities may have a specific function
related to clear decision-making among elderly peo-
ple.

For factors associated with decisions on LPT
other than participation in sports club activities, the
present study found that age, being female, receiv-
ing assistance in daily life and subjective happiness
were also associated with such decisions. First,
age worked as an inhibiting factor for the refusal of
LPT but was not associated with decisions on
LPT ; this suggests that elderly peoples’ decision-
making becomes unclear as they age, which is con-
sistent with past studies that have reported that el-
derly people tend to leave EOL decisions to
someone else, and their decisions tend to change as
they advance in age and as their conditions deterio-
rate®'®!”,  Although the need for decision-making
in EOL care increases with aging as death becomes
more realistic, decision-making may not be en-
hanced by aging.

Next, being female was found to be an inhibit-
ing factor in the desire for LPT in the present
study. This is consistent with previous studies,
which reported that women are less likely to seek
LPT!®29 . females want their husbands to receive

LPT and live longer, while they do not want to®”.

On the other hand, no significant difference in gen-
der was found in the answers ‘not prefer LPT’ or
‘undetermined’ in the present study. These results
indicate that gender may not contribute to the pro-
motion of decision-making.

Third, receiving assistance in daily life was
found to be an inhibiting factor in the desire for and
refusal of LPT. These results may be explained by
the reduction of subjectivity in treatment participa-
tion among elderly people receiving assistance ;
they may tend to leave such decisions to caregivers
as their symptoms worsen and self-efficacy and au-
tonomy decline’”. A more detailed examination of
the environment and psychological state of care re-
cipients is required.

Finally, high subjective happiness was found to
be a promoting factor for refusal of LPT, coinciding
with previous studies? *. Those studies indicated
that low subjective happiness was associated with
psychological problems such as depression and anxi-
ety?*?), and these psychological problems were re-
ported to be associated with procrastination tenden-
cy'## It is thought that high subjective
happiness might prevent procrastination in decision-
making regarding EOL treatment”.

Importantly, clarification of the decision-making
process by elderly people about EOL treatment can
contribute to elderly person-centered care, with re-
spect to their preference and reduce the burden on
surrogate decision makers. Many previous studies
of LPT decisions have focused on patients with cer-
tain diseases, hospital residents, and surrogate deci-
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sion makers and have examined the impact of pa-
tients’ relationships with healthcare professionals on
clear decision-making on treatment in medical set-
tings. In the current study, we found that participa-
tion in sports club activities, as a part of daily activi-
ties in non-medical settings, promotes clear
decision-making about treatment preferences at the
EOL stage.

This study has four limitations. First, the par-
ticipants of this study were selected from a single
city in Japan ; future research should have more
representative populations sampled from more areas
than in the current study. Second, we did not in-
vestigate how the preferences for LPT are linked to
actual treatment decisions at the EOL stage. A
longitudinal study is needed to clarify this limita-
tion. Third, in this study, the presence or absence
of current/past health problems was used in the
analysis, but the kind of symptoms were not exam-
ined, therefore it is important to conduct analyses
that take this into account. Fourth, it should be
noted that this study used an independently devel-
oped scale for health-related factors and preference
for LPT, so its validity needs to be confirmed in fu-
ture studies.

In conclusion, the present study revealed that
participation in sports club activities was associated
with clear decision-making about the EOL, whether
to receive or refuse LPT, whereas aging, gender, and
daily assistance by others inhibited such deci-
sions. It is important to create an environment that
would help elderly people consider their EOL treat-
ment options and make decisions, providing a clear
guide for those who have difficulty in making such
decisions. To provide effective support for the el-
derly, gerontologists and public health experts
should consider patient background regarding par-
ticipation in sports club activities.
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