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This study examined whether childhood sports club experiences mitigate the association between 
childhood socioeconomic disadvantage and later life functional disability among older adults using 
a population-based study in Japan in a moderation analysis (n = 16,095, average age = 73 years). 
Functional disability was assessed using a 13-item measure of higher-level functional ability; scores 
below the 10th percentile indicated functional disability. Childhood socioeconomic status (SES) at age 
15 years was assessed according to time-appropriate standards. Childhood sports club experiences 
were assessed according to the extent of club/group sports experience during different age periods. 
For both sexes, lower childhood SES was associated with higher functional disability risk, and longer 
cumulative childhood sports club experience was associated with lower risk. Childhood sports club 
experiences modified the association between childhood SES and functional disability in men. Among 
men with low childhood SES, those with two or more periods of childhood sports club experience had 
substantially lower functional disability risk than those with no experience (adjusted odds ratio = 0.32, 
95% confidence interval: 0.21–0.50). In women, childhood sports club experience did not modify the 
association with functional disability, but it modified the association with impaired intellectual activity, 
a subscale of higher-level functional ability.
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Functional disability is a frequent consequence of aging and is associated with several adverse outcomes, 
such as institutionalization1, poor mental health,2 and mortality3 Functional disability is assessed in terms of 
difficulties performing activities of daily living (ADLs) and is evaluated from two perspectives: basic ADLs 
and instrumental ADLs (IADLs)4 Basic ADLs are activities necessary for independent living, such as dressing, 
walking, and bathing; IADLs are higher level activities than ADLs that are more complex and require a greater 
level of personal autonomy, such as preparing meals, grocery shopping, and taking medications5 In this paper, 
“functional disability” is defined and used as having difficulties with higher level functional activities, i.e., IADLs. 
Functional disability not only decreases quality of life and increases health risks, but also increases caregiver 
burden6–9 Therefore, it is important to understand the determinants of functional disability.

Recent studies in life-course epidemiology suggest that childhood socioeconomic status (SES) is an important 
determinant of functional disability in later life10–15 Lower childhood SES, as assessed by parental education, 
father’s occupation, and subjective social status, is associated with increased risk of later functional disability10–15 
However, factors that mitigate the risk of functional disability owing to low SES in childhood are unknown.

Participation in sports groups in old age has been reported to potentially benefit functional disability16,17 
A study conducted among Japanese older adults showed that exercise at least once a month was associated 
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with a lower risk of functional disability defined by certification of long-term care. Furthermore, exercisers 
participating in a sports group had a lower risk than exercisers not participating in a sports group16 In the study, 
the difference in risk with or without sports group participation was partially explained by social ties17 Sports 
groups participation provides not only opportunities of exercise but also fostering social relationships16,17.

Childhood experiences participating in sports club mitigate the risk of functional disability owing to low 
SES in childhood. Japanese schools have a unique system of extracurricular sports activities. After World War 
II, Japanese educational policy encouraged sports club activities, as schools should recognize the value that 
sportsmanship and a spirit of cooperation possessed18 Physical Education guidelines emphasized voluntary 
activities by students, not forced by teachers, so school sports club were recommended as extracurricular 
activities18 Extracurricular school clubs are usually held on school ground, and more than half of the school 
teacher is involved in running the clubs, including providing guidance and advice18 In 1955, about half of junior 
high school students and one-third of high school students participated in extracurricular sports club, spending 
an average of three to five days a week18 Sports clubs include diverse sports, such as baseball, basketball, soccer, 
field track, judo, and swimming, with an average of 10 clubs per school in junior high schools and 14 clubs per 
school in high schools in Japan, according to the 2017 National Survey19.

A review of studies on the influence of school sports club activities in Japan showed that sports clubs contribute 
to children’s exercise, psychosocial development, school life enrichment, and building of social relationships20 
Therefore, we hypothesized that childhood sports experiences are associated with later life functional ability 
through subsequent sports club participation, increased exercise, and fostering social relationships. Those with 
low childhood SES are less likely to participate in sports groups and are less physically active21,22 Low childhood 
SES was also associated with lower social relationships later in life23 Therefore, childhood sports club experiences 
may be effective in preventing functional disability in later life, especially in disadvantaged groups.

The prevalence of sports club activity differs between boys and girls18 There are also sex differences in the 
association between childhood SES and the health of older adults in Japan24 Lower childhood SES was associated 
with lower mortality in men, but not in women24 Therefore, the study aim was to examine whether childhood 
sports club experience moderates the association between childhood SES and functional disability in older age, 
separately for men and women, using a population-based study of Japanese adults.

Methods
Study design and participants
Data from the 2016 survey of the Japan Aging and Gerontological Evaluation Study (JAGES), a nationwide 
research project on aging25 The survey was conducted in 39 municipalities across Japan and included older 
adults aged ≥ 65 years who were not certified as eligible for long-term care services under the public long-term 
care insurance system26 The survey was conducted in 22 large municipalities using random sampling, and all 
eligible residents in 17 small municipalities were invited to participate. Self-report questionnaires were mailed to 
279,661 older adults between October 2016 and January 2017; 196,438 returned the questionnaires (response rate 
70.2%). In some municipalities, recipients of public long-term care insurance were also included in the survey 
at the request of the local government; the number of eligible residents excluding such recipients was 180,021. 
One-eighth of the sample (N = 22,263) was randomly selected to receive a survey module on childhood sports 
club experiences. Participants were excluded if they had missing data on childhood SES, on childhood sports 
club experience, on functional disability items, or on sex. Therefore, data were analyzed for 16,095 participants 
(7,834 men and 8,261 women). A flow chart of the participants is presented in Supplementary Fig. 1.

Functional disability
Functional disability was assessed using the Tokyo Metropolitan Institute of Gerontology Index of Competence 
(TMIG-IC); this scale assesses IADLs and its validity and reliability have been demonstrated27 The TMIG-IC 
has three subscales: instrumental self-maintenance (five items: ability to use public transport, shop for daily 
necessities, prepare meals, pay bills, and handle a bank account), intellectual activities (four items: ability to fill 
out forms, read newspapers, read books/magazines, and interest in television programs/news articles on health), 
and social roles (four items: ability to visit friends’ homes, give advice to relatives and friends, visit someone 
in hospital, and initiate conversation with younger people)28 Response options for the instrumental self-
maintenance items were (1) Yes, I can and do; (2) Yes, but I don’t; (3) No. The first two responses were scored as 
1. Response options for the intellectual activities and social roles items were yes/no; a response of yes was scored 
as 1. The total score was calculated (possible range: 0–13 points). Higher scores indicated higher levels of IADLs. 
A participant was defined as having a functional disability if the score of the ≤ 10th percentile (corresponds to 
a score of ≤ 9), which is associated with subsequent IADL decline and a higher risk of stroke or death6–8 For the 
three TMIG-IC subscales, instrumental self-maintenance was considered impaired on a subscale if it scored 4 
or less out of 5, and intellectual activities and social roles scored 3 or less out of 4, following previous studies8,29.

Childhood SES
Childhood SES was assessed with the following question: “How would you rate your standard of living at the age 
of 15 years according to standards at that time?”24 For example, a respondent aged 75 years in 2016 would recall 
their situation in 1956 when they were 15 years old. Participants responded on a 5-point Likert scale: “high,” 
“middle-high,” “middle,” “middle-low,” and “low.” In accordance with previous studies,21,24,30 responses were 
collapsed into three categories: “high” (including “high” and “middle-high”), “middle,” and “low,” (including 
“middle-low” and “low”). The low childhood SES using this assessment was associated with a higher risk of 
depression, lower social relationships, and less frequent consumption of fruits and vegetables; thus, it has 
predictive validity23,30,31.
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Childhood sports club experiences
Childhood sports club experiences were assessed with the following question: “In the past, did you regularly 
exercise or play sports as a member of an extracurricular sports club, company sports club, or any other type of 
sports group (Do NOT count physical education classes in school)?” Here, “regularly” referred to exercising or 
playing sports for at least 20 min each time, not less than once a week, and for at least 6 continuous months. This 
definition was based on the maintenance stage questions of the transtheoretical model, which has been validated 
for Japanese adults32 Participants were asked to select all applicable age periods (i.e., 6 to 12). Because this study 
focused on childhood experiences, the responses for the three age periods 6–12, 13–15, and 16–18 were used to 
determine childhood sports club experiences, and the cumulative duration of the experiences (0, 1, ≥ 2 periods) 
was calculated. These three periods were defined according to the Japanese educational system (i.e., elementary 
school 6–12 years, junior high school 13–15 years, and high school 16–18 years).

Covariates
Covariates were assessed by self-report questionnaire. Potential confounders of the association between 
childhood SES and functional disability included age and educational attainment (≤ 9, 10–12, or ≥ 13 years) 
(Supplementary Fig. 2 (a)) Potential mediators of the association between childhood sports club experience and 
functional disability comprised adult SES, adult sports experience/physical activity, adult social relationships, 
and adult body mass index (BMI) (Supplementary Fig. 2 (b)). Adult SES comprised of longest-held occupation 
(non-manual (professional, technical, or managerial workers), manual (clerical, sales/service, skilled/labor, or 
agricultural/forestry/fishery workers, or other), or no occupation); current annual household income (< 2.00, 
2.00–3.99, or ≥ 4.00 million yen); and home ownership (own home or renting). Adult sports experience/physical 
activity comprised of adult (ages 19–59) or older adults (age 60 and older) sports group experience (yes or no); 
exercise (no exercise, some exercise, or regular exercise); moderate-to-vigorous physical activity (0, < 1, or ≥ 1 h/
day), and walking time (< 30, 30–59, 60–89, or ≥ 90 min/day)24. Adults (ages 19–59) or older adults (ages 60 
and older) sports group experience were assessed using the same questions as for their childhood sports club 
experience. Current exercise was assessed by asking whether the person exercises at least once a week for at least 
20 min per session. Current moderate-to-vigorous physical activity was assessed by asking how many hours 
are they spending performing physical work or intense sports during an average day, including while you’re 
working33 Adult social relationships comprised of marital status (married, widowed, divorced, or unmarried/
other); number of meeting friends (0, 1–5, or ≥ 6 times/month); frequency of meeting friends (0, < 1, ≥1/week), 
social participation in the following groups or activities, volunteer groups, hobby activity groups, study or 
cultural group, or skills teaching; emotional social support from friends (absent or present), and neighborhood 
ties (high, middle, or low)34–36 Cognitive function was assessed using three items from the Kihon Checklist–
Cognitive Function scale, which has been confirmed predictive validity for the dementia incidence37.

Statistical analysis
First, we examined whether childhood sports club experiences mitigate the association between childhood 
socioeconomic disadvantage and later life functional disability in a moderation analysis. To examine the 
interaction effect of childhood SES and cumulative childhood sports club experience on functional disability, 
logistic regression analysis yielded odds ratios (ORs) and 95% confidence intervals (CIs) for functional disability. 
In this analysis, only age was added to the model as a possible confounding factor (Supplementary Fig.  2 
(a)). Cognitive function was added as a covariate to account for recall bias of childhood SES. Furthermore, 
to determine which types of functional ability were associated with childhood sports club experience, logistic 
regression analysis was used to examine the association with each subscale of the functional ability (TMIG-IC). 
Second, differences in characteristics by cumulative childhood sports club experience were tested using the 
chi-square test. Third, the data were analyzed using stratification by childhood SES level if the interaction term 
was significant. The following models were selected for the analysis of the association between childhood sports 
club experience and functional disability (Supplementary Fig. 2 (b)): Model 1 adjusted for age and educational 
attainment as potential confounders; Model 2 additionally adjusted for adult SES (longest occupation and 
normalized current household income) as potential mediators; Model 3 further adjusted for adult sports 
experience/physical activity as potential mediators; Model 4 further adjusted for adult social relationships as 
potential mediators; Model 5 further adjusted for adult BMI as potential mediators. Fourth, we conducted a 
mediation analysis to determine the proportion of the association between childhood sports club experience 
and functional disability that was mediated by potential mediators (adult SES, adult sports experience/physical 
activity, and adult social relationships). Using the Paramed package in Stata38, we estimated the indirect effects 
via mediators after controlling for potential confounders (age and educational attainment). Participants with 
missing data on the covariates were included in the analysis. All analyses were conducted using Stata statistical 
software Macro Package version 17 (Stata Corporation, TX, USA).

Results
Approximately 40% of participants were aged > 75 years, and 30% had < 9 years of education (Supplementary 
Table 1). The timing of childhood club sports experience differed between the sexes. Men were most involved in 
sports clubs when they were 16–18 years old. Females most participated in sports clubs when they were 13–15 
years old. Cumulative childhood sports club experience also differed between the sexes, men were more likely 
to have participated in sports clubs for longer periods. Table 1 shows the prevalence of sports club experience by 
childhood SES. For both men and women, lower childhood SES was associated with lower prevalence of sports 
experience across the respective age periods. However, even with lower childhood SES, 36% of males and 11% of 
females had at least one period of sports club experience.
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For both sexes, both childhood SES and cumulative experience of childhood sports club were independently 
associated with functional disability in older age (Table 2). For men, the OR for low childhood SES (vs. high 
SES) was 1.28 (95% confidence interval (CI): 1.03–1.60), and the OR for two or more periods of sports club 
experience (vs. no sports experience) was 0.45 (95% CI: 0.36–0.57). The interaction between childhood SES 
and cumulative sports club experience was significant (p = 0.001 for interaction). When cognitive function was 
added as a covariate to account for recall bias of childhood SES, the results did not change (data not shown).

Figure 1 shows the prevalence of functional disability by cumulative childhood sports experience among men 
according to childhood SES. Of participants with no childhood sports experience, those with low childhood SES 
showed a higher prevalence of functional disability than those with high childhood SES. However, participants 
with low childhood SES who had had two periods of childhood sports experience showed a 6.2% functional 
disability prevalence, lower than that for participants with middle or high childhood SES with two periods of 
childhood sports experience (9.1% and 12.4%, respectively).

When analyzed on the three subscales of the functional ability (TMIG-IC) in men, the interaction term between 
childhood SES and cumulative sports club experience was p = 0.047 for impaired instrumental self-maintenance, 
p = 0.37 for impaired intellectual activity, and p = 0.11 for impaired social roles in men (Supplementary Table 
2). This indicates that the association of risk reduction with childhood sports club experience tends to differ by 
childhood SES in instrumental self-maintenance and social roles.

In women, the OR for low childhood SES (vs. high SES) was 1.89 (95% CI: 1.47–2.43), and the OR for two or 
more periods of sports club experience (vs. no sports experience) was 0.48 (95% CI: 0.31–0.76) (Table 2). However, 
the interaction between childhood SES and cumulative sports club experience was non-significant (p > 0.6 for 
interaction). When analyzed on the three subscales of the functional ability (TMIG-IC), the interaction term 
between childhood SES and cumulative sports club experience was significant only for impaired intellectual 
activity (p < 0.001 for interaction) (Supplementary Table 2).

Supplementary Tables 3 and 4 show the characteristics of older Japanese men and women according to 
cumulative experience of childhood sports club. The longer periods of childhood sports club experience, the 
more likely they were to have a non-manual job, higher income, more sports experience in adulthood, more 
current exercise and physical activity, more likely to be married, and rich social relationships with friends, but 
not home ownership for both men and women.

Table 3 shows the association between cumulative childhood sports club experience and functional disability 
according to childhood SES in men. Age and education-adjusted results showed that compared with those with 
no childhood sports club experience, participants with two or more periods of experience had an OR of 0.96 (95% 
CI: 0.54–1.71) for high, 0.64 (95% CI: 0.45–0.89) for middle, and 0.32 (95% CI: 0.21–0.50) for low childhood 
SES (Model 1). Additional adjustments for adult SES did not substantially change the association (Model 2). 
Additional adjustments for adult sports experience/physical activity and social relationships weakened the 
association (Models 3 and 4), but additional adjustments for adult BMI did not weaken the association (Models 
5).

For the subscales of the functional ability, cumulative childhood sports club experience was significantly 
associated with a lower risk of impaired instrumental self-maintenance or social role when childhood SES was 

Childhood socioeconomic status 
(CSES)

High
N (%)

Middle
N (%)

Low
N (%)

Men

 Childhood sports club experience

  6–12 years 56 (6.5) 161 (4.9) 147 (4.0)

  13–15 years 253 (29.3) 851 (25.7) 787 (21.5)

  16–18 years 299 (34.6) 1021 (30.8) 885 (24.2)

 Cumulative experience of childhood sports club

  0 440 (51.0) 1864 (56.3) 2336 (63.8)

  1 period 278 (32.2) 952 (28.8) 922 (25.2)

  2+ periods 145 (16.8) 494 (14.9) 403 (11.0)

Women

 Childhood sports club experience

  6–12 years 55 (3.9) 106 (2.6) 56 (2.0)

  13–15 years 295 (21.1) 645 (16.1) 437 (15.3)

  16–18 years 262 (18.8) 530 (13.2) 271 (9.5)

 Cumulative experience of childhood sports club

  0 955 (68.4) 3046 (76.1) 2240 (78.3)

  1 period 299 (21.4) 680 (17.0) 112 (7.6)

  2+ periods 143 (10.2) 279 (7.0) 20 (3.7)

Table 1. Relationships between the cumulative experience of childhood sports club by childhood SES. SES 
socioeconomic status.
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middle or low in men in models adjusted for potential confounders. (Model 1 in Supplementary Table 5). These 
associations became non-significant when adjusted for adult sports experience/physical activity and social 
relationships.

In women, the association between childhood sports club experience and functional disability was attenuated 
when adjusting for adult sports experience/physical activity, and adult social relationships (Models 4 and 5 in 
Supplementary Table 6), but not when adjusted for BMI (Models 6 in Supplementary Table 6). For the subscales 
of the functional disability, cumulative childhood sports club experience was associated with a lower risk of 
impaired intellectual activity when childhood SES was middle or low (Supplementary Table 5). This association 
became non-significant when adjusted for adult sports experience/physical activity (Model 3 in Supplementary 
Table 5).

Supplementary Table 7 shows the mediation results for the hypothesized mediators between childhood sports 
club experience and functional disability among men with low childhood SES. The results showed evidence of 
mediation in current income, sports group experience in adulthood, current exercise, number and frequency of 
meeting friends, and social support.

Supplementary Table 8 shows the mediation results for hypothesized mediators between childhood sports 
club experience and impaired intellectual activity among women with low childhood SES. The results showed 
evidence of mediation in current exercise, number and frequency of meeting friends.

Discussion
The cumulative experience of childhood sports club was associated with a lower risk of functional disability in 
older age in both sexes. Longer duration of childhood sports club experience mitigated the association between 
low childhood SES and functional disability in older men. In older women, childhood sports experience did 
not modify the association with functional disability, but it modified the association with impaired intellectual 
activity, a subscale of functional ability.

To our knowledge, this is the first study to show that childhood sports club experiences modify the 
association between childhood SES and health in older age. This novel finding may reflect the unique system of 

Model 1 Model 2 Model 3

AOR (95% CI) AOR (95% CI) AOR (95% CI)

Men (n = 7834)

 Childhood socioeconomic status (CSES)

  High Ref Ref Ref

  Middle 1.02 (0.82–1.28) 0.99 (0.79–1.24) 1.11 (0.83–1.49)

  Low 1.38 (1.11–1.72) 1.28 (1.03–1.60) 1.48 (1.11–1.96)

 Cumulative experience of childhood sports club

  0 – Ref Ref

  1 – 0.60 (0.51–0.70) 0.67 (0.42–1.07)

  2+ – 0.45 (0.36–0.57) 0.87 (0.50–1.52)

 CSES × Childhood sports club experience

  Middle CSES × 1 period – – 0.84 (0.49–1.43)

  Middle CSES × 2 + periods – – 0.63 (0.33–1.21)

  Low CSES × 1 period – – 0.92 (0.55–1.55)

  Low CSES × 2 + periods – – 0.31 (0.16–0.63)

Women (n = 8261)

 Childhood socioeconomic status (CSES)

  High Ref Ref Ref

  Middle 1.31 (1.02–1.68) 1.24 (0.97–1.60) 1.22 (0.92–1.60)

  Low 2.01 (1.56–2.59) 1.89 (1.47–2.43) 1.87 (1.42–2.46)

 Cumulative experience of childhood sports club

  0 – Ref Ref

  1 – 0.49 (0.37–0.63) 0.45 (0.23–0.89)

  2+ – 0.48 (0.31–0.76) 0.43 (0.15–1.20)

 CSES × Childhood sports club experience

  Middle CSES × 1 period – – 1.09 (0.49–2.41)

  Middle CSES × 2 + periods – – 1.32 (0.40–4.41)

  Low CSES × 1 period – – 1.09 (0.49–2.40)

  Low CSES × 2 + periods – – 0.93 (0.25–3.52)

Table 2. The odds ratio of functional disabilities with childhood SES and sports club experience by sex. 
Models were adjusted for age. AOR adjusted odds ratio, CI confidence interval, CSES childhood socioeconomic 
status. Significant values are in bold.
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extracurricular sports activity in Japanese schools, which may explain the relatively high prevalence of sports 
experience even in the low SES group (Table 1)18.

Previous reports have identified three possible pathways of socioeconomic inequality in children’s sports 
participation: financial (sports club membership fees), value (parental support), and place of residence 
(availability of sports facilities)39 The provision of free extracurricular sports club in Japanese schools reduces 
financial and geographical inequalities. Furthermore, several Japanese cartoons feature sports such as baseball 
(e.g., Batto kun), which motivate children to join sports clubs, and parents tend to encourage such activities40 
We confirmed among those with lower childhood SES, 36% of males and 11% of females had at least one period 
of sports club experience (Table  1). Therefore, socioeconomically disadvantaged individuals in Japan can 
experience the benefits of school sports clubs.

For men, the benefits of childhood sports club experience on functional ability were greater when childhood 
SES was lower on the two subscales of the functional disability. (instrumental self-maintenance and social roles) 
(Supplementary Table 2). A possible explanation for this moderation effect is as follows. First, men with lower 
childhood SES may be more sensitive to stimuli such as sports club participation as a potential means to move 
out of lower social strata. In Japan, male students who excelled in sports had given priority for admission to 
universities even before the recommendation-based admission system was officially approved in 196741 Thus, 
cumulative childhood sports experience may have contributed to subsequent higher education and higher 
financial status in adulthood. We found that only among men with low childhood SES, males with longer 
childhood sports club experience tended to be employed in non-manual employment and had higher incomes, 
i.e., higher SES in adulthood. (Supplementary Table 9).

Fig. 1. Prevalence of functional disability by sports experience in men stratified by childhood socioeconomic 
status.
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Second, the lower childhood SES, the more likely it is that childhood sports club experiences contributed 
significantly to later participation in sports groups and physical activity. We confirmed that childhood sports 
club experience was associated with functional disability in men with low childhood SES, via adulthood sport 
group experience and older aged exercise (Supplementary Table 7). Third, this may be explained by the fostering 
of social relationships brought about by the sports clubs42 We confirmed that social relationships in adulthood 
mediate the association between childhood sports experiences and functional disability in men with low 
childhood SES (Supplementary Table 7). In our Japanese setting, extracurricular sports club activity may have 
been the main opportunity for low SES children to make lifelong friends (Supplementary Table 9).

Childhood sports club experience did not modify the association between childhood SES and functional 
disability but did modify the association with impaired intellectual activity among women. Among women with 
low childhood SES, the longer period of childhood sports club experience was associated with regular older aged 
exercise (Supplementary Table 10). Older aged exercise mediated 40% of the association between childhood 
sports club experience and impaired intellectual activity (Supplementary Table 8). Therefore, for those with 
low childhood SES, childhood sports club experience is a predictor in engaging in exercise in old age. Another 
possible explanation is physical activity during sports club changes brain structure and engaging in sports in 
late childhood positively affects cognitive function43 Childhood socioeconomic disparities are associated with 
differences in brain structure and cognitive development44,45.

There were several study limitations. First, childhood SES was assessed via subjective recall. However, the 
reliability of retrospective assessment of childhood SES using sibling recollections has been demonstrated46 
Childhood subjective SES also correlated with other objective indicators of poverty, such as SES in adulthood24 
Second, the validity and reliability of the ratings of childhood sports club experiences have not been confirmed. 
However, the presence of sex differences and socioeconomic inequalities in the prevalence of sports experience 
is consistent with previous research18,39 Third, the location and the type of sports club experience were not 
assessed. In addition, whether the sports experience was in team or individual sports was not evaluated. 
Deeper understanding of these issues is needed to elucidate the underlying mechanisms and consider specific 
interventions. Fourth, women-specific physiological and psychological experiences were not examined in the 
mediation analysis. Fifth, the association between childhood status and functional disability may have been 
underestimated because the participants were not certified as long-term care. Finally, as this was a cross-sectional 
study, it was not possible to determine causal relationships. Future study is needed using longitudinal studies.

There were sex and socioeconomic disparities in the timing and maintenance of childhood sports club 
experiences among older Japanese adults. In recent years, Japan has been promoting the development of a system 
that allows local communities to secure opportunities for activities that could replace sports club activities to 
reduce the burden on school teachers involved in sports club management47 Because of this social disparity in 
sports club experience, it will be important to create a system where socioeconomically disadvantaged children 
can enjoy the benefits provided by sports clubs.

A new perspective on the benefits of childhood sports club experiences was added. Cumulative childhood 
sports club experience was associated with a lower risk of functional disability in older age in both men and 
women. Childhood sports club experience moderated the association between childhood disadvantage and 
functional disability in older age in men. In women, childhood sports club experience modified the association 
with impaired intellectual activity, a subscale of functional ability. Although these findings require replication 
in other settings, they suggest that a sports environment that is accessible to socioeconomically disadvantaged 
children may contribute to later functional ability.

Childhood 
socioeconomic status 
(CSES)

Cumulative experience 
of childhood sports 
club

Model 1 Model 2 Model 3 Model 4 Model 5

AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI) AOR (95% CI)

High

0 Ref Ref Ref Ref Ref

1 period 0.72 (0.44–1.16) 0.74 (0.45–1.20) 0.72 (0.43–1.19) 0.76 (0.44–1.33) 0.73 (0.42–1.28)

2+ periods 0.96 (0.54–1.71) 1.01 (0.56–1.82) 1.17 (0.63–2.19) 1.37 (0.71–2.65) 1.42 (0.73–2.76)

Middle

0 Ref Ref Ref Ref Ref

1 period 0.60 (0.47–0.78) 0.61 (0.47–0.79) 0.63 (0.48–0.82) 0.61 (0.46–0.81) 0.61 (0.46–0.81)

2+ periods 0.64 (0.45–0.89) 0.67 (0.48–0.95) 0.79 (0.56–1.12) 0.78 (0.54–1.14) 0.77 (0.53–1.13)

Low

0 Ref Ref Ref Ref Ref

1 period 0.67 (0.54–0.84) 0.68 (0.55–0.85) 0.67 (0.53–0.84) 0.75 (0.59–0.96) 0.76 (0.59–0.97)

2+ periods 0.32 (0.21–0.50) 0.34 (0.22–0.51) 0.40 (0.26–0.62) 0.43 (0.27–0.68) 0.41 (0.26–0.65)

Table 3. Association between the cumulative experience of childhood sports club and functional disability 
according to childhood socioeconomic status in older Japanese men. AOR adjusted odds ratio, CI confidence 
interval, CSES childhood socioeconomic status. Model 1: Adjusted for age and education. Model 2: Model 
1 + adult and current SES (longest occupation and normalized current household income). Model 3: Model 
2 + adult sports experience/physical activity (adult (ages 19–59)/older adults (age 60 and older) sports group 
experience, physical exercise, moderate-to-vigorous physical activity, and walking time). Model 4: Model 
3 + adult social relationships (marital status, number of meeting friends, frequency of meeting friends, social 
participation, and social support from friends). Model 5: Model 4 + adult BMI. Significant values are in bold.
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