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Abstract
Background As the aging population grows, identifying effective interventions to achieve healthy ageing is crucial. 
Specific environments, such as Curves, the women-only fitness club (WOFC), may provide a supportive setting for 
older women to engage in physical activities that promote overall healthy ageing. This study aims to compare the 
functional disability prediction score between WOFC members and control group in older adults.

Methods Our study design was cross-sectional design. We applied propensity score matching to control for 9 
potential confounders, including age, sociodemographic factors, health-related factors. A total of 6,058 participants 
were matched (3,029 WOFC memberships and 3,029 control groups from the Japan Gerontological Evaluation Study). 
The functional disability prediction scores we used can predict the risk of functional disability within three years for 
community-dwelling older adults without activity of daily living limitations.

Results After propensity score matching, the covariates of the two groups were well balanced. The average age 
after propensity score matching was 72.4 for WOFC members and 72.7 for the control group. The average functional 
disability prediction score was 0.53 points lower for WOFC members than for the control group (p =.005).

Conclusions WOFC members had lower scores on the functional disability prediction score related to healthy aging. 
Future studies should investigate the long-term impact of such programs.
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Text box 1. Contributions to the literature
• Physical inactivity among older adults is a pressing issue in promot-
ing healthy ageing and is particularly prevalent among women than 
among men.
• The availability of fitness and sports facilities is a key factor in promot-
ing physical activity among older adults.
• This study compared the functional disability prediction scores 
between Curves, the women-only fitness club (WOFC) members and 
control group in older adults.
• The average functional disability prediction score was 0.54 points 
lower for WOFC members than for the control group (p =.005).
• WOFC may serve as an effective intervention to achieve healthy 
ageing.

Background
Physical inactivity among older adults is a pressing issue 
in promoting healthy ageing [1]. Physical inactivity is a 
major cause of non-communicable diseases, premature 
mortality and economic burden [1–3]. The 2020 World 
Health Organization guidelines on physical activity and 
sedentary behavior recommends regular physical exer-
cise for all older adults [4]. Despite these important rec-
ommendations, many older adults remain physically 
inactive [5]. Physical inactivity is particularly prevalent 
among women than among men [5, 6]. Reducing physi-
cal inactivity requires concerted multi-sectoral efforts 
and should not exacerbate sex and age inequalities [6, 
7]. As a public health policy to reduce physical inactivity, 
there are high expectations for creating an age-friendly 
environment conducive to physical activity [8, 9]. The 
availability of fitness and sports facilities is a key factor in 
promoting physical activity among older adults [10–14]. 
A systematic review of factors associated with physi-
cal activity in older adults suggests the importance of 
improving access to physical activity opportunities from 
both environmental and economic perspectives [14]. In 
addition to promoting physical activity, previous studies 
have shown that fitness and sports facilities can improve 
health-related quality of life [12], reduce depression [10], 
frailty [11], healthcare utilization, cardiovascular events 
and mortality [13]. Thus, creating accessible fitness and 
sports facilities for older adults to physical activity could 
be an innovative public health strategy to promote physi-
cal activity among older adults.

In Japan, the most rapidly aging country in the world, 
nationwide efforts have been made to promote physi-
cal activity [15]. Unfortunately, physical activity levels 
among older adults have been declining over the past 15 
years [15], highlighting the need to enhance age-friendly 
facilities that support physical activity. Curves (Curves 
Japan Co., Ltd.) [16] is a fitness club that has the potential 
to create this kind of facility in Japan [17–19]. Curves is 
a women’s-only fitness club that offers 30-minute struc-
tured combined exercise program including strength 

training, aerobic exercises, and stretching [17]. Curve is a 
club where any woman of any age can easily drop in with-
out a reservation. Curves puts the emphasis on attentive 
exercise coaching and friendly communication. Most 
Curves are located in residential and shopping areas, 
making them easily accessible. For women who worry 
that they are not good at working out or that they are los-
ing strength as they age, or have other worries, Curves 
make it easy to start an exercise program and stick to it 
without stress or strain.

The exercise program offered at Curves, the women-
only fitness club (WOFC) has been shown to help pre-
vent type 2 diabetes [17], improve cognitive function 
[18], reduce chronic musculoskeletal pain, and improve 
activities of daily living [19]. The World Health Organiza-
tion defines Healthy Ageing as maintaining a functional 
ability that enables individuals to meet their needs and 
contribute to society within their environment [7]. Based 
on this WHO definition, there is no evidence that using 
WOFC leads to healthy aging later in life. To demonstrate 
that WOFC contributes to healthy aging, the relationship 
between WOFC and functional disability, a determinant 
of healthy aging needs to be examined.

Therefore, our study aims to determine whether older 
adults can prevent the risk of functional disability by 
using WOFC. Our findings can provide evidence about 
age-friendly fitness facilities.

Methods
Study design
Our study design was a cross-sectional study. We com-
pared the functional disability prediction score between 
WOFC members and a control group of older adults liv-
ing in the community. We extracted the control group 
from the Japan Gerontological Evaluation Study (JAGES) 
using propensity score (PSM) analysis. JAGES is an ongo-
ing national prospective cohort study that investigates 
the social determinants of health among people aged 65 
and over in Japan [20, 21].

Study participants
Curves (WOFC) membership
We conducted a self-reported survey of WOFC mem-
bership between November and December 2023. As 
of August 2023, Curves supports the health and physi-
cal development of 1,962 locations and approximately 
777,000 members nationwide in Japan. Of the members, 
about 58.0% are older adults aged 65 and over.

Figure 1 shows a detailed flowchart of participant selec-
tion. Curves mailed self-administered questionnaires to 
members aged 65 years and over who were not eligible 
to receive public long-term-care insurance (LTCI) ben-
efits at seven locations in seven municipalities (n = 3,489; 
response rate: 82.6%). We excluded those without 
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consent for study use (n = 46) and with missing age data 
(n = 56). We excluded those who had been members 
for less than a year or who used WOFC less than once 
a week (n = 329), with the goal of targeting older adults 
who habitually use WOFC. Ultimately, we included 3,058 
individuals as WOFC members.

Control group
We used the JAGES data as the control group (Fig.  1). 
From October to December 2022, JAGES mailed self-
administered questionnaires to 310,204 community-
dwelling residents aged 65 years and over living in 71 
municipalities (n = 208,584; response rate: 67.2%). We 
excluded 117,732 responses from our analysis for the 
following reasons: (i) ID missing (n = 2,152), (ii) study 
utilization disagrees and eligible to receive public LTCI 
benefits (n = 15,339), (iii) Men (n = 90,503), (iv) Inconsis-
tent age and gender with registry data, and (v) activity of 
daily life non-independent or missing (n = 8,945). Since 
WOFC members were independent women in their daily 
lives, we applied same conditions to the control group. 
The control group included 90,852 individuals.

Questionnaire development
For participants in WOFC membership, we developed 
a paper-based survey questionnaire based on the 2022 
JAGES survey questionnaire. Therefore, these question-
naires had most questions in common. These question-
naires consisted of demographic characteristics, physical 

and psychological health, and social factors. For WOFC 
membership questionnaire only, we asked about subjec-
tive changes in physical, psychological, and social aspects 
after joining WOFC (Supplementary Table 1).

Outcome variables
Our outcome variable was the functional disability pre-
diction score (Supplementary Table 2) [22, 23]. This 
score, consisting of sex, age, and 10 essential items from 
the Needs Survey, was developed to predict the risk of 
LTCI certification within three years for community-
dwelling older adults without activity of daily life limita-
tions [22, 23]. The Needs survey, conducted every three 
years by municipality, aims to formulate the LTCI plan 
based on a model provided by the Ministry of Health, 
Labor and Welfare [24]. These 10 essential items are 
derived from parts of the “Kihon Checklist” [25, 26] and 
“Tokyo Metropolitan Institute of Gerontology Index of 
Competence” [27], which mainly evaluate functional 
disability and higher-level functional capacity in older 
adults. This score ranges from 0 to 48, and the higher the 
score, the greater the risk of functional disability [22, 23]. 
In addition, this score can estimate subsequent cumula-
tive LTCI cost [28].

Covariates
We selected 9 potential confounders from common ques-
tion items between the two questionnaires that were 
hypothesized to be associated with functional disability 

Fig. 1 Figure
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[29, 30]. Sociodemographic factors included age (con-
tinuous), educational attainment (≥ 13 years, 10–12 
years, and < 9 years), annual equivalized income (con-
tinuous), marital status (married and single/ other), living 
alone (yes, or no), frequency of participation in income-
generating activities (none, once a week or less, two 
or three times a week, and four or more times a week) 
and population density. We classified the municipali-
ties into the following three categories according to the 
calculated population density of habitable land: metro-
politan (≥ 4000 people/km2), urban (1000–3999 people/
km2), and rural (< 1000 people/km2) [31, 32]. Health-
related factors included self-reported illness, frequency 
of going out (At least once a week, and less than once 
a week), daily walking time (more than 60  min, and 
less than 60  min) [33], and social participation (sports 
groups and clubs, hobby groups) [34, 35]. Frequent out-
ings, long walking times [33], participation in sports or 
hobby groups [34, 35] have been reported to be associ-
ated with lower cumulative long-term care benefit costs. 
We assessed self-reported medical conditions with yes or 
no answers and included hypertension, stroke, heart dis-
eases, diabetes mellitus, musculoskeletal disorders, and 
cancer. We assumed that frequency of going out, daily 
walking time, and social participation would change after 
joining WOFC. Therefore, we asked WOFC members 
about frequency of going out, daily walking time, and 
social participation before joining WOFC. Social par-
ticipation was defined as participation in sports groups, 
clubs, or hobby groups, and was categorized as partici-
pating at least once a month or less than once a month.

Propensity score matching of control participants to WOFC 
memberships
We conducted PSM analysis to compare the functional 
disability prediction score between the WOFC mem-
berships and control groups. We estimated propensity 
scores using a logistic regression model with the 9 covari-
ates listed above. We performed 1:1 caliper matching 
with replacement using the nearest neighbor matching 
method. We determined the caliper width to be equal to 
0.2 of the standard deviation of the logit of the propensity 
score. To assess the covariate balance after matching, we 
calculated the absolute standardized differences between 
the two groups. An absolute standardized difference of 
less than 10% is an indication of a good balance between 
the covariates [36].

Statistical analysis
After PSM, we used the paired t-test to evaluate group 
differences in the functional disability prediction score 
between WOFC members and control groups.

We also conducted four additional analyses. In the 
two additional analyses, we changed the definition of 

WOFC members to eliminate the possibility of differ-
ences results due to differences definition of participants. 
We conducted additional analyses to confirm that our 
results were consistent even among frailer WOFC mem-
bers. First, we limited WOFC memberships to those with 
the functional disability prediction score of 17 points 
or more. The risk of developing functional disability 
increases for older people with a functional disability 
prediction score of 17 points or more (the sensitivity 
and specificity were both 0.733) [22]. Next, we analyzed 
all valid respondents to WOFC membership survey. 
This analysis also included older adults who had a short 
membership period or used WOFC infrequently. In the 
third additional analysis, to explore the factors that affect 
the functional disability prediction score, each of the 
10 items in the functional disability prediction scores, 
excluding age, was compared. Finally, we used only the 
data from WOFC membership questionnaire survey. We 
examined whether long-term WOFC members experi-
enced positive physical, psychological and social changes 
after joining, compared to members who had shorter 
memberships. The outcome variable is the subjective 
change in the 12 items after joining the exercise facility, 
as listed below: (1) Places to go out, (2) Walking oppor-
tunities, (3) Area of activity, (4) Enjoyment in everyday 
life, (5) Opportunities to feel “Ikigai”, (6) Opportunities 
to laugh, (7) Opportunities to feel cheerful, (8) Opportu-
nities to talk with family, (9) Opportunities to talk with 
people outside of your family, (10) Opportunities to 
support each other, (11) Opportunities to participate in 
community activities, and (12) Opportunities to eat with 
others (Supplementary Table 1). We defined (1) to (3) as 
physical aspects, (4) to (7) as psychological aspects, and 
(10) to (12) as social aspects. We conducted a modified 
Poisson analysis with robust standard errors [37] to esti-
mate the prevalence ratios of the association between the 
duration of WOFC membership and positive subjective 
changes. This analysis served as a reference for under-
standing the relationship between WOFC members and 
healthy ageing.

These statistical analyses used Stata 17/IC (StataCorp, 
College Station, TX, USA). We addressed the issue of 
multiple testing using the Bonferroni correction and set a 
more conservative p-value cutoff. The comparison of the 
functional disability prediction scores between WOFC 
members and the control group was set at p =.0166 
(0.05/3), and the comparison of the 10 items of the func-
tional impairment prediction score was set at p =.0050 
(0.05/10). Similarly, the additional analysis of the WOFC 
members only was set at p =.0041 (0.05/12).

Missing data
Missing values across variables ranged from 0% (age) 
to 15.3% (income). Missing values were imputed using 
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random forest imputation, an iterative imputation 
method based on random forests that creates multiple 
imputation schemes by averaging many unpruned classi-
fication or regression trees [38]. We used R, version 4.2.1, 
and the missForest packages for this analysis.

Results
Table 1 shows the characteristics of WOFC memberships 
and control participants. As a result of conducting PSM 
analysis at a 1:1 ratio, we obtained 3,029 participants in 
each group. We show the differences in characteristics 
between the two groups before and after PSM in Tables 1 
and 2, respectively. The absolute standardized difference 
values for all variables were less than 0.10 (Table 2). This 
finding indicates that the covariates of the two groups 
were well balanced.

Table  3 shows comparisons of the average functional 
disability prediction scores for WOFC members and 
the control group. The average functional disability pre-
diction score was 0.5 points lower for WOFC members 
than for the control group (p =.007). We conducted two 

additional analyses with the definition of WOFC mem-
bership changed. In all analyses, WOFC members had 
lower functional disability prediction scores than the 
control group. After Bonferroni correction, the additional 
analysis for all WOFC members exceeded the threshold 
of p =.05. Supplementary Table 3 shows a comparison of 
the 10 items of the functional disability prediction score, 
excluding the ages of the WOFC members and the con-
trol group. Of the 10 items in the functional disability 
prediction score, fewer WOFC members had a BMI of 
18.5 or less than the control group, and fewer members 
had reduced the frequency of their outings compared to a 
year ago. After Bonferroni correction, these associations 
remained below the p =.05 threshold. After Bonferroni 
correction, the p-value exceeded the threshold of p =.05, 
but compared to the control group, WOFC members had 
a higher ability to go out using trains and buses.

Table  4 shows the relationship between the associa-
tion between the duration of WOFC membership and 
the 12 positive subjective changes after joining. Mem-
bers with more than three years membership were more 

Table 1 Characteristics of WOFC members and control groups before propensity score matching
Variables Before propensity score matching

WOFC members n = 3,029 Control groups n = 90,852
Age (years), mean (SD) 72.4 (5.5) 74.8 (6.2)
Education, n (%)
 ≥ 13 years 1,343 (44.3) 26,866 (29.6)
 10‒12 years 1,431 (47.3) 42,756 (47.0)
 ≤ 9 years 255 (8.4) 21,230 (23.4)
Household income (ten thousand yen), mean (SD) 313.3 (177.3) 229.2 (157.9)
Marital status (Married), n (%) 2,035 (67.1) 56,847 (62.5)
Living alone, n (%) 555 (18.3) 17,250 (18.9)
Frequency of participation in income-generating activities, n (%)
 None 1,572 (51.9) 50,322 (55.4)
 Once a week or less 180 (6.0) 6,399 (7.0)
 Two or three times a week, 322 (10.6) 9,855 (10.9)
 Four or more times a week 955 (31.5) 24,276 (26.7)
Population density, n (%)
 Metropolitan (≥ 4000 people/km2) 2,073 (68.5) 26,291 (29.6)
 Urban (1000–3999 people/km2), 833 (27.5) 26,270 (28.9)
 Rural (< 1000 people/km2) 123 (4.0) 37,651 (41.4)
Self-reported illness, n (%)
 Hypertension 1,142 (37.7) 40,420 (44.4)
 Stroke 40 (1.3) 1,242 (1.3)
 Heart diseases 127 (4.1) 5,525 (6.0)
 Diabetes mellitus 253 (8.3) 9,672 (10.6)
 Musculoskeletal disorders 545 (17.9) 12,963 (14.2)
 Cancer 82 (2.7) 2,796 (3.8)
Frequency of going out (Less than once a week), n (%) 54 (1.7) 6,279 (6.9)
Daily walking time (≥ 60 min), n (%) 1,274 (42.0) 33,175 (36.5)
Social participation (More than once a month), n (%)
 Sports group 1,290 (42.5) 24,863 (27.3)
 Hobby group 1,498 (49.4) 26,213 (28.8)
Abbreviations: SD, standard deviation. WOFC, Women-only fitness club
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likely to feel that they had more opportunities to laugh 
and talk with people other than their family after joining 
than members with less than one year of membership. 
After Bonferroni correction, these associations remained 
below the p =.05 threshold. Compared with WOFC 
members with less than one year, WOFC members with 
more than three years were moderately associated with 

many opportunities to walk, support each other, partici-
pate in community activities, and eat with others. These 
associations were above the threshold of p =.05 after 
Bonferroni correction.

Table 2 Characteristics of WOFC members and control groups after propensity score matching
Variables After propensity score matching

WOFC members n = 3,029 Control groups n = 3,029 ASD
Age (years), mean (SD) 72.4 (5.5) 72.7 (5.3) 0.005
Education, n (%)
 ≥ 13 years 1,343 (44.3) 1,326 (43.9) -0.001
 10‒12 years 1,431 (47.3) 1,464 (48.3)
 ≤ 9 years 255 (8.4) 239 (7.9)
Household income (ten thousand yen), mean (SD) 313.3 (177.3) 310.3 (198.5) 0.016
Marital status (Married), n (%) 2,035 (67.1) 2,042 (67.4) -0.005
Living alone, n (%) 555 (18.3) 549 (18.1) 0.005
Frequency of participation in income-generating activities, n (%)
 None 1,572 (51.9) 1,645 (54.0) 0.026
 Once a week or less 180 (6.0) 156 (5.1)
 Two or three times a week, 322 (10.6) 290 (9.6)
 Four or more times a week 955 (31.5) 948 (31.3)
Population density, n (%)
 Metropolitan (≥ 4000 people/km2) 2,073 (68.5) 2,073 (68.5) -0.024
 Urban (1000–3999 people/km2), 833 (27.5) 833 (27.5)
 Rural (< 1000 people/km2) 123 (4.0) 123 (4.0)
Self-reported illness, n (%)
 Hypertension 1,142 (37.7) 1,148 (37.9) -0.004
 Stroke 40 (1.3) 46 (1.5) -0.017
 Heart diseases 127 (4.1) 113 (3.7) 0.024
 Diabetes mellitus 253 (8.3) 251 (8.2) 0.002
 Musculoskeletal disorders 545 (17.9) 478 (15.7) 0.059
 Cancer 82 (2.7) 76 (2.5) 0.012
Frequency of going out (Less than once a week), n (%) 54 (1.7) 48 (1.5) 0.015
Daily walking time (≥ 60 min), n (%) 1,274 (42.0) 1,272 (41.9) 0.001
Social participation (More than once a month), n (%)
 Sports group 1,290 (42.5) 1,245 (41.1) 0.030
 Hobby group 1,498 (49.4) 1,461 (48.2) 0.024
Abbreviations: SD, standard deviation. ASD, absolute standardized difference. WOFC, Women-only fitness club

Table 3 Comparison of the functional disability prediction score between WOFC members and control groups after propensity score 
matching

The functional disability prediction score After propensity score matching
WOFC members Mean (SD) Control groups Mean (SD) p-valuea

Main analysis b 11.41 (7.66) 11.94 (7.62) 0.007 ***
Additional analysis 1c 21.54 (4.04) 22.11 (4.31) 0.008 ***
Additional analysis 2d 11.48 (7.72) 11.84 (7.54) 0.047 *
Abbreviations: SD, standard deviation. WOFC, Women-only fitness club
a All analyses performed paired t-tests
b WOFC members were defined as those who had been a WOFC member for at least one year and used WOFC at least once a week for the main analysis (n = 3,029)
c For Additional Analysis 1, only those with the functional disability prediction score of 17 + in the main analysis were considered WOFC members (n = 806)
d Additional analysis 2 included all valid respondents to WOFC membership survey (n = 3,386)

* p <.05 before Bonferroni correction; ** p <.01 before Bonferroni correction; *** p <.05 after Bonferroni correction (the p-value cutoff for Bonferroni correction is 
p =.05/3 outcomes = p <.0166)
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Discussion
Main findings
To the best of our knowledge, this has been the first study 
to investigate functional disability prediction scores in 
WOFC offering the structured 30-minute exercise pro-
gram. There are two main findings. First, WOFC mem-
bers had lower functional disability prediction scores 
compared to the control group of community-dwelling 
older adults. This result was consistent even when the 
definition of WOFC members was limited to frail people. 
Specifically, fewer WOFC members had a BMI of 18.5 
or less than the control group, and fewer members had 
reduced the frequency of their outings compared to a 
year ago. Second, additional analysis limited to WOFC 
members revealed that those with longer membership 
experienced positive psychosocial changes in daily life.

The mechanisms that WOFC contributes to healthy aging
Although our study design was cross-sectional, our find-
ings suggest that WOFC, a private fitness club, could 
potentially contribute to healthy ageing in community-
dwelling older adults. In the additional analysis, fewer 
WOFC members had low BMIs and went out less often 
than the controls. A low BMI and low frequency of physi-
cal activity are factors that are detrimental to healthy 
aging [23, 26]. The availability of fitness facilities pro-
motes physical activity [14], improves physical and men-
tal health [10, 12], and helps reduce health care costs 
[11] for older adults. In this study, we found that even 

among older and higher-risk populations, the fitness 
facility members had lower functional disability scores 
compared to control group. The structured programs 
provided at WOFC align with WHO’s recommended 
multi-component exercises [4], and previous short-
term follow-up studies have shown positive associations 
with various health outcomes [17–19]. The reason why 
WOFC members had lower functional disability predic-
tion scores than the control group may be because this 
evidence-based program is delivered under expert guid-
ance. Furthermore, the fact that the program was easy for 
even older women who were apprehensive about exercise 
to participate in may explain its effectiveness in reaching 
a broad demographic. In the future, longitudinal studies 
using control groups will be necessary.

Psychological benefits in WOFC
The positive psychosocial changes observed in long-
term members may offer insights into the mechanisms 
through which WOFC contributes to healthy ageing. 
Interestingly, we found these changes more pronounced 
in psychosocial than physical aspects. More specifically, 
the longer a person has been a member, the more they 
feel that they have had more opportunities to laugh and 
talk with people other than their family. Laughing with 
others, especially friends, has been shown to contribute 
to healthy aging [39]. This may be due to staff-member 
and member communication as well as social interac-
tions at WOFC. Perhaps the friendly communication that 

Table 4 The prevalence ratios of the association between the duration of WOFC membership and positive subjective changes
Ref. Members with membership of less than one year 

(n = 277)
Members with more than one year 

but less than three years membership 
(n = 770)

Members with more than three 
years membership (n = 2,340)

Outcome PRa 95%CI p-value PRa 95%CI p-value
Physical aspects
 Places to go out 1.03 0.90 1.17 0.630 0.98 0.87 1.10 0.773
 Walking opportunities 1.10 0.99 1.23 0.069 1.12 1.01 1.24 0.029*
 Area of activity 1.02 0.88 1.19 0.702 0.98 0.85 1.12 0.821
Psychological aspects
 Enjoyment in everyday life 1.10 0.96 1.26 0.146 1.08 0.95 1.22 0.208
 Opportunities to feel “Ikigai” 1.04 0.89 1.21 0.591 1.09 0.95 1.25 0.197
 Opportunities to laugh 1.26 1.06 1.49 0.009** 1.38 1.17 1.61 < 0.001***
 Opportunities to feel cheerful 1.07 0.96 1.19 0.218 1.05 0.95 1.17 0.270
Social aspects
 Opportunities to talk with family 1.07 0.87 1.33 0.485 1.03 0.85 1.25 0.727
 Opportunities to talk with people outside of your family 1.26 1.07 1.49 0.005 1.51 1.29 1.76 < 0.001***
 Opportunities to support each other 1.11 0.87 1.43 0.379 1.34 1.07 1.69 0.011*
 Opportunities to participate in community activities 1.13 0.76 1.68 0.532 1.47 1.02 2.12 0.035*
 Opportunities to eat with others 1.27 1.02 1.59 0.031 1.25 1.02 1.54 0.030*
Abbreviations: PR, prevalence ratio; CI, confidence interval; Ref., Reference. WOFC, Women-only fitness club
a All models were controlled for sociodemographic factors (age, educational attainment, annual equivalized income, marital status, living alone, frequency of 
participation in income-generating activities and population density) and health-related factors (self-reported illness, frequency of going out, daily walking time 
and social participation)

* p <.05 before Bonferroni correction; ** p <.01 before Bonferroni correction; ***p <.05 after Bonferroni correction (the p-value cutoff for Bonferroni correction is 
p =.05/12 outcomes = p <.0041)
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takes place in a space for women only promotes social 
interaction. In Japan’s key healthy aging initiative, “Com-
munity Gathering Place [40, 41],” something similar has 
been observed [42]. Community gathering places func-
tion as focal points for local older adults to engage in 
health-promotion activities, which include both physical 
and cognitive exercises, as well as artistic, educational, 
and social activities [42, 43]. Previous studies has shown 
that participation in community gathering places fosters 
subsequent social interaction [42, 44]. WOFC may also 
function as similar community gathering places, foster-
ing social interaction among memberships. While further 
verification of multiple facilities is needed, age-friendly 
fitness facilities may strive to promote laughter and inter-
action among participants in addition to evidence-based 
exercise programs.

The value of investing in fitness facilities
Our study has the potential to inform policy makers 
about the value of investment in private fitness facilities 
for healthy ageing. Innovative strategies at the popula-
tion level are needed to address physical inactivity and 
promote healthy ageing [7]. While our study was cross-
sectional and should be interpreted with caution, future 
longitudinal studies that track both facility members and 
non-members can contribute to the growing evidence 
on fitness facilities and healthy ageing. The functional 
disability prediction score used in this study can also 
estimate cumulative LTCI cost (6 years of cumulative 
LTCI costs of 31.6 thousand yen per point) [28]. Using 
the results of the main analysis, the cumulative reduc-
tion LTCI cost for 1,000 WOFC members over a six-year 
period is calculated as 31.6-thousand-yen x 0.54 points 
x 1,000 people = 16,748 thousand yen. Our results sug-
gest that there is considerable potential for curbing the 
cumulative LTCI costs of WOFC members. Further stud-
ies could facilitate the introduction of pay-for-success 
financing models [45, 46], encouraging private investors 
to support fitness facilities development as a preventive 
healthcare intervention. The kind of monetary estimates 
produced by this study may help to inform the decision-
making of policy makers and private investors.

Limitations
Our study has some limitations. First, our study design 
was cross-sectional, we cannot rule out reverse causality, 
where older adults who were already more active and at 
lower risk of functional disability were more likely to join 
WOFC members. Longitudinal or experimental study is 
needed to address this issue. Second, there was a tem-
poral discrepancy between the data collection years for 
WOFC members and the control group from JAGES—
2023 for WOFC members and 2022 for JAGES. In Japan, 
social restrictions due to the COVID-19 pandemic were 

mostly lifted by 2022. We cannot deny the possibility that 
older adults became more active as time passed, and this 
may have led to an overestimation of the functional dis-
ability prediction scores among WOFC members. We 
have dealt with this issue as much as possible by aligning 
the survey months and minimizing the seasonal impact 
on the behavior of older adults. Third, a survival bias 
may exist, as many WOFC members in this study had 
long membership durations. However, additional analy-
sis including those with shorter membership durations 
showed consistent results. Future studies should track 
new members and account for attrition in their analy-
sis. Fourth, the study was limited to women due to the 
nature of WOFC. Nevertheless, given that women are a 
key population at risk for physical inactivity [47] and that 
limited access to fitness facilities is a barrier to contin-
ued exercise for women [48], the focus on women in this 
study remains valuable. Finally, this study was conducted 
on WOFC members, a single fitness club, so the transfer-
ability and generalizability of the results is limited. Given 
these limitations, more studies are needed to provide evi-
dence that fitness clubs like WOFC contribute to healthy 
aging.

Conclusions
With the world’s population ageing, there is a need for 
innovative public health approaches to physical inactiv-
ity among older adults. Our study showed that WOFC 
membership, the women-only fitness club may lead to 
healthy ageing. Future studies are needed to examine the 
long-term effects of being a member of a fitness facility 
such as WOFC on subsequent health and well-being, as 
well as financial burden. These studies will help policy 
makers make decisions about introducing pay-for-suc-
cess for fitness facilities to achieve healthy ageing.
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