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Abstract 2 

Objectives: To investigate the association between different intensities and frequencies of 3 

non-occupational physical activity (PA) and the risk of dementia among Japanese older 4 

adults. 5 

Study design: This was a prospective cohort study. 6 

Methods: A total of 2194 participants aged ≥ 65 years from the Japan Gerontological 7 

Evaluation Study were followed up between 2010 and 2016. The standardized dementia scale 8 

of the long-term care insurance system was used to identify incident dementia while non-9 

occupational PA (< or ≥ 2 times/week on each intensity: light, moderate, and vigorous) was 10 

assessed using a questionnaire. The Cox regression was used to compute the hazard ratios 11 

(HRs) and 95% confidence intervals (CIs) for incident dementia. 12 

Results: After adjustment for sociodemographic and medical characteristics, various 13 

frequencies and intensities of non-occupational PA, compared with no non-occupational PA 14 

at all, were associated with reduced risk of dementia: [(light PA: ≥ 2 times/week: HR= 0.61, 15 

95% CI: 0.38-0.97), (moderate PA: < 2 times/week: HR= 0.46, 95% CI: 0.28-0.76 and ≥ 2 16 

times/week: HR= 0.57, 95% CI: 0.36-0.91), and (vigorous PA: < 2 times/week: HR= 0.40, 17 

95% CI: 0.21-0.74 and ≥ 2 times/week: HR= 0.29, 95% CI: 0.15-0.57)]. In the sex-specific 18 

analysis, moderate PA< 2 times/week and vigorous PA ≥ 2 times/week were associated with 19 

the reduced risk of dementia in men while light and moderate PA ≥ 2 times/week and all 20 

frequencies of vigorous PA were associated with the reduced risk of dementia in women.  21 

Conclusion: Practicing non-occupational PA was associated with a reduced risk of dementia 22 

among Japanese older adults.  23 

Keywords: Older adults; physical activity; dementia; cohort study 24 

Highlights 25 
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• Non-occupational physical activity, even light intensity, was associated with a 26 

reduced risk of dementia among older adults. 27 

• Older women gained more protective benefits against dementia from light and 28 

moderate physical activity than older men.  29 

Introduction  30 

Along with the aging population in Japan, the prevalence and burden of dementia have been 31 

increasing rapidly making it a serious public health concern. Throughout the past decade, the 32 

number of patients with dementia in the country has more than doubled (0.42 million in 2002 33 

versus 1.05 million in 2014). The total social burden has witnessed a similar rise (184 to 242 34 

billion US$ in 2002 versus 379 to 551 billion US$ in 2014). 1  35 

 Several modifiable lifestyle factors such as social isolation, stress, and unhealthy diets 36 

are associated with the risk of dementia. 2-4 However, behavioral interventions in the form of 37 

social engagement, stress relief, and healthy dietary changes can reduce this risk. 5-7 Thus, 38 

identifying other modifiable lifestyle risk factors for dementia, to implement risk-prevention 39 

approaches and health initiatives, should be prioritized. 40 

 One of these factors; physical activity (PA) carries significant benefits for many 41 

chronic diseases related to dementia such as coronary artery ischemia, stroke, dyslipidemia, 42 

hypertension, and insulin resistance. 8 Indeed, PA improves cerebral health via enhancing 43 

blood flow in the neural circuits involved in cognitive functioning. 9 It can also induce brain 44 

expression of neurotrophic factors such as brain-derived neurotrophic factors that induce 45 

synaptic function and promote the survival of neurons affected by neurodegenerative 46 

diseases. 10,11  47 

 Although the favorable impacts of PA on cognitive functions have been documented in 48 

clinical settings 12, there are significant inconsistencies among the epidemiological studies 49 

regarding its protective role against the development of dementia. For example, previous 50 
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cohort studies conducted on older adults in the US 13, Spain 14, and China 5 showed that PA 51 

was associated with minimized risk of dementia whereas other cohort studies conducted on 52 

older adults in Australia 15, Nigeria 16, and the Netherlands 17 did not reach the same 53 

conclusion. Besides, the question of whether PA intensity and frequency can modify this 54 

protective role is still without a clear-cut answer. 18,19 We, therefore, used the data of the 55 

Japan Gerontological Evaluation Study (JAGES) to investigate the prospective association 56 

between different intensities and frequencies of non-occupational PA and the risk of 57 

dementia among older adults in Japan.  58 

Participants and Methods 59 

Study population and baseline questionnaire 60 

The protocol and baseline self-administered questionnaire of the JAGES were described 61 

elsewhere. 20,21 Briefly, the JAGES 2010 is a population-based study covering 31 62 

municipalities in 12 prefectures and focusing on the social determinants of several health 63 

conditions among the physically independent older adults (≥ 65 years) in Japan. Physically 64 

independent older adults were defined as older adults who could bathe without assistance. A 65 

randomly selected subsample (almost 20%) of older adults in two municipalities (Kashiwa 66 

and Nagoya) included in the JAGES 2010 received, in addition to the regular JAGES 67 

questionnaire, another questionnaire assessing their non-occupational PA. A convenience 68 

sampling approach was used to select the two municipalities based on their cooperation. 69 

Kashiwa is a city located in Chiba Prefecture with 433,436 people and Nagoya is the Capital 70 

of Aichi Prefecture with 2,327,557 people. Among the older adults who received non-71 

occupational PA questionnaires, a response rate of 62.6% was detected. Since we had no data 72 

on non-respondents, we were not able to detect the differences, if any, between respondents 73 

and non-respondents. Besides, questionnaires lacking data on age, sex, and non-occupational 74 

PA were excluded. Also, older adults who did not meet our eligibility criteria for physical 75 
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independence and those who were not linked to the dementia records were excluded. 76 

Eventually, a total of 2194 older adults were followed up between 2010 and 2016 and 77 

included in the analysis (Figure 1).  78 

Exposure  79 

Three intensities of non-occupational PA (vigorous, moderate, and light) were assessed using 80 

the following questions in the JAGES baseline questionnaire: “Without including activities at 81 

work, I would like to ask about your regular PA (exercise, sports, activities, housework, 82 

etc.).”; Light PA: “Do you practice the same level of activity as in stretching, bowling, 83 

walking, shopping, or going out, etc.?”; Moderate PA: “Do you practice the same level of 84 

activity as in jogging, dancing, farming and garden work, or gymnastics, etc.?”; Vigorous 85 

PA: “Do you practice the same level of activity as in running, swimming, cycling, tennis, or 86 

mountain climbing, etc.?”. Subjects were asked to pick one of the following four choices for 87 

each of the three questions: “Never, 1 to 3 times/month, about once/week, or ≥ 2 times/week”. 88 

The same exposure with the same question format was used in a previous study from the 89 

JAGES. 22 90 

Outcome 91 

We used the standardized dementia scale (0 to IV) to evaluate incident dementia. This scale 92 

was used in the public long-term care insurance (LTCI) system 23 and its validity and 93 

reliability were documented elsewhere. 24,25 In the present study, the diagnosis of dementia 94 

was set when the participant manifested symptoms, behaviors, or communication difficulties 95 

hindering daily activities and equating to ≥ level II on the LTCI dementia scale. This cut-off 96 

was documented in a nationwide survey to be sensitive for disabling dementia. 26 The same 97 

diagnosis was used in previous studies from the JAGES. 27-30  98 

Statistical analyses 99 
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The frequencies of 1 to 3 times/month and about once/week were merged into one category 100 

(< 2 times/week) to obtain statistical power. Subjects who selected the response “never” for 101 

light, moderate, and vigorous non-occupational PA were considered inactive. The Chi-102 

squared test was used to detect the baseline differences between active and inactive subjects 103 

per PA intensity. The Cox proportional hazards models were used to calculate hazard ratios 104 

(HRs) and corresponding 95% confidence intervals (CIs) for incident dementia among the 105 

active versus the inactive older adults per PA intensity with and without their frequencies 106 

over the follow-up period. Person-years of follow-up were censored at the date of dementia 107 

diagnosis, death, or end of the study, whichever came first. Based on prior literature 31, the 108 

following covariates were included in the regression models as potential confounders: age 109 

(65-75 or ≥ 75 years), sex (men or women), the municipality (Kashiwa or Nagoya), body 110 

mass index (BMI) (< 23 or ≥ 23 kg/m2), marital status (currently married or others), annual 111 

income (< 3 or ≥ 3 million yen/year), years of education (< 10 or ≥ 10 years), smoking 112 

behavior (current smoker or current non-smoker), alcohol intake (current alcohol consumer 113 

or current alcohol non-consumer), and histories of hypertension, diabetes, and 114 

hyperlipidemia (yes or no). Interactions with sex (men versus women) and age category (65-115 

75 versus ≥ 75 years) were calculated in stratified analyses. Missing data were treated using a 116 

dummy-variable adjustment approach. Later, we conducted sensitivity analyses by excluding 117 

older adults who were censored during the first couple of years of follow-up, whether due to 118 

loss to follow-up or developing dementia, to guard against the possibility of reverse 119 

causation. The software, Statistical Package for Social Science (SPSS) Released in 2013, 120 

IBM SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp was used for data 121 

analysis.  122 

Results 123 
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This study included 2194 older adults with a mean age ± standard deviation of 73.6 ± 5.4 124 

years, 51.3% were men, 37.8% were aged ≥ 75 years, and 73% were currently married. The 125 

majority of older adults reported practicing different intensities of non-occupational PA: light 126 

PA (22.3%), moderate (38.7%), and vigorous PA (23.7%) (Table 1).   127 

 Throughout a median follow-up period of 5.2 years, 194 (8.8%) of older adults 128 

developed dementia. In general, the more vigorous PA intensities, regardless of frequency, 129 

were positively associated with a more protective effect against dementia in the overall, sex-130 

stratified, and age-stratified analyses (p-values for trend < 0.05) (Table 2).  131 

 Older adults who practiced light PA ≥ 2 times/week or any frequency of moderate or 132 

vigorous PA were less likely to develop dementia compared with those who did not practice 133 

non-occupational PA at all in the models adjusted for age, sex, and area. The incidence of 134 

dementia was as follows: no non-occupational PA at all 17.0%, < 2 times/week light PA 135 

14.2%, ≥ 2 times/week light PA 9.9%, < 2 times/week moderate PA 6.1%, ≥ 2 times/week 136 

moderate PA 7.5%, < 2 times/week vigorous PA 5.4%, and  ≥ 2 times/week vigorous PA 137 

4.2%. After further adjustment for BMI, marriage, education, annual income, smoking, 138 

alcohol intake, hypertension, diabetes, and hyperlipidemia, all frequencies of PA, but one 139 

(light PA: < 2 times/week: HR= 0.90, 95% CI: 0.51-1.58), were associated with lower 140 

dementia risk than those who did not practice non-occupational PA at all: [(light PA: ≥ 2 141 

times/week: HR= 0.61, 95% CI: 0.38-0.97), (moderate PA: < 2 times/week: HR= 0.46, 95% 142 

CI: 0.28-0.76 and ≥ 2 times/week: HR= 0.57, 95% CI: 0.36-0.91), and (vigorous PA: < 2 143 

times/week: HR= 0.40, 95% CI: 0.21-0.74 and ≥ 2 times/week: HR= 0.29, 95% CI: 0.15-144 

0.57)] (Table 3). Sensitivity analyses after excluding 133 older adults who were censored 145 

during the first couple of years of follow-up did not materially change the incidence of 146 

dementia and the HRs (95% CIs) of the associations between different intensities of PA and 147 

the risk of dementia (Supplementary Table 1). 148 
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 Among men, light and frequent moderate PA were not significantly associated with a 149 

reduced risk of dementia while vigorous PA ≥ 2 times/week was associated with the reduced 150 

risk of dementia (HR= 0.21, 95% CI: 0.07-0.62). Among women frequent light and moderate 151 

PA and vigorous PA regardless of frequency were associated with the reduced risk of 152 

dementia [(light PA ≥ 2 times/week: HR= 0.50, 95% CI: 0.27-0.95), (moderate PA ≥ 2 153 

times/week: HR= 0.35, 95% CI: 0.16-0.76), (vigorous PA < 2 times/week: HR= 0.24, 95% 154 

CI: 0.08-0.72), and (vigorous PA ≥ 2 times/week: HR= 0.22, 95% CI: 0.08-0.63)]. However, 155 

we did not find a significant sex interaction with a p-value for interaction > 0.10 (Table 4).  156 

 Older adults aged ≥ 75 years who practiced vigorous PA showed reduced risk of 157 

dementia [(vigorous PA < 2 times/week: HR= 0.37, 95% CI: 0.17-0.83) and (vigorous PA ≥ 158 

2 times/week: HR= 0.40, 95% CI: 0.18-0.90)]. The p-value for interaction with age-category 159 

was > 0.10 (Table 5).  160 

Discussion 161 

This study indicated that practicing different intensities of non-occupational PA was 162 

associated with reduced risk of dementia among the physically independent Japanese older 163 

adults aged ≥ 65 years. Overall, engaging in vigorous intensities of PA showed more 164 

protective effects than lighter intensities, and higher frequencies of light and vigorous PA 165 

were superior to lower frequencies in terms of dementia prevention. Among men, moderate 166 

PA< 2 times/week and vigorous PA ≥ 2 times/week were associated with the reduced risk of 167 

dementia while light and moderate PA ≥ 2 times/week and any frequency of vigorous PA 168 

was associated with the reduced risk of dementia among women. The protective effect of 169 

vigorous PA remained evident among older adults aged ≥ 75 years. Excluding older adults 170 

who were censored during the first two years of follow-up did not alter the results. Our 171 

findings support the “Active Guide” published by the Japanese Ministry of Health, Labor, 172 

and Welfare calling on older adults to perform moderate to vigorous PA daily. 32 173 
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 Of note, the dose-response relationship between PA and dementia is controversial. Our 174 

results showed a more protective effect among vigorous intensities and high frequencies of 175 

PA. A meta-analysis of a limited number of studies showed that every 500 kcal of non-176 

occupational PA increase per week was associated with a 10% decrease in the risk of 177 

dementia. 33 In contrast, a meta-analysis of 17 prospective cohort studies showed a slight 178 

difference in the reduction of dementia risk between moderate and vigorous PA; 24% and 179 

21%, respectively, however, it revealed a significant difference in the reduction of cognitive 180 

decline risk between both intensities; 33% for vigorous PA and 26% for moderate PA. Still, 181 

this meta-analysis was limited by the heterogenous categorizations of PA across studies. 34  182 

Unexpectedly, older men, not women, who reported moderate PA < 2 times/week in our 183 

study developed fewer incident dementia than those who reported the same intensity of PA 184 

but ≥ 2 times/week; 5.6% versus 9.5% which adds to the complexity of the dose-response 185 

relationship between PA and dementia. On the other hand, older women, not men, who 186 

practiced light or moderate PA ≥ 2 times/week showed a reduced risk of dementia while 187 

vigorous PA ≥ 2 times/week was associated with the reduced risk of dementia in both sexes. 188 

Therefore, it could be concluded, in general, that higher intensities and frequencies of PA 189 

would be more protective than lower ones.  190 

 There are several sex-specific differences in dementia genetic, cardiovascular, 191 

hormonal, inflammatory, and social risk factors 35, and we also noticed in this study that 192 

women gained more protective benefits from light and moderate PA, which equates to 193 

walking and jogging, than men. A previous study that investigated the sex-specific 194 

relationship between walking and the risk of cognitive declines measured by hippocampal 195 

structure, detected a significant association between walking and larger hippocampal 196 

volumes among older women but not among older men, indicating more cognitive 197 

improvement after walking in older women only. 36 However, our results showed that the 198 
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protective effect of vigorous PA against dementia did not differ significantly across sexes 199 

which agreed with a previous meta-analysis: [(men: HR= 0.77, 95% CI: 0.68-0.86) versus 200 

(women: HR= 0.78, 95% CI: 0.64-0.91)]. 34  201 

 We could also notice that despite older adults ≥ 75 years constituted 37.8% of our 202 

study population, they constituted 49.1% of older adults not practicing non-occupational PA 203 

at all. However, when we stratified our results by age category, vigorous PA whether < or ≥ 2 204 

times/week was associated with the reduced risk of dementia in the age category ≥ 75 years. 205 

 It was suggested that PA could protect from dementia by reducing the risk of 206 

cardiovascular diseases, a known risk factor for dementia. 37 Yet, when we controlled for 207 

numerous cardiovascular risk factors, PA remained significantly associated with the 208 

decreased risk of dementia, suggesting that PA has an independent protective effect against 209 

dementia.  210 

 Although this study described the association between different intensities and 211 

frequencies of non-occupational PA and the risk of dementia among physically independent 212 

older adults using a prospective design and adjusted for most confounders, several limitations 213 

should be addressed. First, Kashiwa and Nagoya are two urban municipalities, therefore, 214 

generalizing our results to rural areas should be done cautiously. Second, whereas different 215 

types of dementia have various pathogenesis factors, we defined our outcome as all-cause 216 

dementia. 38 However, a previous meta-analysis showed that PA was associated with a 217 

reduced risk of different types of dementia. 39 Third, engaging in non-occupational PA was 218 

subjectively evaluated by self-report making the exposure vulnerable to recall, 219 

misclassification, and social desirability forms of bias. Fourth, we had no information on the 220 

duration of practicing non-occupational PA, thus, a precise dose-response could not be 221 

calculated. Fifth, baseline characteristics of our study population showed that older adults 222 

who reported moderate and vigorous PA were significantly younger, more educated, with 223 



11 
 

higher income, but with a higher prevalence of hypertension, diabetes, and hyperlipidemia 224 

than older adults who reported light PA. Despite our risk models adjusted for these 225 

covariates, the possibility of residuals could not be omitted. Sixth, because of the limited 226 

number of the study population, many associations did not reach statistical significance when 227 

results were stratified by sex or by age. Also, the wide confidence intervals in the stratified 228 

analyses made it difficult to precisely detect the preventive effect of different PA intensities 229 

and frequencies. These associations might have been solidified if we had a larger sample size 230 

which highlights the potential difference between the statistical and the clinical significance. 231 

Furthermore, it could be argued that the follow-up period of this study is not lengthy, 232 

and since PA is reduced in the preclinical phase of dementia, the possibility of reverse 233 

causation bias cannot be entirely excluded. In their meta-analysis, Kivimäki and colleagues 234 

showed that PA reduced the risk of dementia when PA was only assessed < 10 years before 235 

dementia diagnosis while studies that assessed PA ≥ 10 years before dementia diagnosis did 236 

not show a difference in dementia risk. 40 However, this meta-analysis was limited by 237 

confining the analysis to studies that performed separate analyses for incident dementia 238 

during the first 10 years of follow-up and incident dementia from year 10 onwards in those 239 

without a dementia diagnosis at year 10. On the other hand, an earlier, however more 240 

comprehensive, meta-analysis of studies with prospective cohort design by Guure and 241 

colleagues showed that the protective effect of PA against dementia in studies with a follow-242 

up period of ≤ 5 years was almost the same as those with a follow-up period of > 5 years. 34 243 

Also, sensitivity analyses of our study by removing older adults who were censored during 244 

the first couple of years of follow-up did not affect the results. Besides, reverse causality 245 

cannot explain the substantial cognitive improvements attributed to PA in short-term 246 

randomized controlled trials. 41,42 247 
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In conclusion, non-occupational PA was shown to reduce the risk of dementia among 248 

Japanese older adults aged ≥ 65 years, and practicing moderate or vigorous PA carried 249 

additional protective merits than light PA. Engaging in frequent light and vigorous PA 250 

showed higher preventive effects than less frequent PA of the corresponding intensities. 251 

Women gained more protective benefits than men from practicing frequent light and 252 

moderate PA and infrequent vigorous PA. The protective effect of vigorous PA remained 253 

significant among older adults aged ≥ 75 years. Thus, awareness programs aiming to 254 

encourage older adults to practice higher intensities and frequencies of PA are warranted. 255 

Future studies should recruit a larger number of populations and adopt a more reliable 256 

method to assess PA intensity and frequency. 257 
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Table 1: Baseline characteristics of the study population according to their non-occupational physical activity  

Characteristics Overall No PA  Light PA Moderate PA Vigorous PA P-value 

Frequency 2194 336 489 849 520 --- 

Age ≥ 75 years, % 37.8 49.1 43.4 34.6 30.4 <0.001 

Men, % 51.3 61.3 38.2 54.7 51.5 <0.001 

BMI ≥ 23 kg/m2, % 43.6 42.1 42.9 44.8 43.2 0.816 

Currently married, % 73.0 72.3 64.3 76.0 76.8 0.004 

Education < 10 years, % 31.2 43.8 37.9 26.6 24.3 <0.001 

Annual income < 3 million yen, % 44.6 48.4 50.7 39.9 44.4 0.001 

Current smoking, % 12.6 10.8 13.3 13.4 11.5 0.014 

Current alcohol intake, % 41.1 37.2 33.7 43.8 45.9 <0.001 

History of hypertension, % 49.3 43.4 47.5 51.3 52.2 0.090 

History of diabetes, % 15.8 20.0 13.6 16.6 13.8 0.096 

History of hyperlipidemia, % 15.3 9.4 13.9 17.4 17.6 0.011 
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Table 2: Hazard ratios and confidence intervals for incident dementia according to different intensities of non-occupational physical 

activity regardless of frequency  

Non-occupational physical 

activity 

Number Dementia  

incidence (%) 

Model I Model II 

(Overall)     

Never  336 17.0 1 1 

Light  489 11.0 0.66 (0.45-0.96) 0.74 (0.49-1.10) 

Moderate  849 6.8 0.43 (0.30-0.62) 0.53 (0.36-0.77) 

Vigorous  520 4.8 0.32 (0.20-0.51) 0.38 (0.23-0.63) 

P-value for trend  0.001 0.002 

(Men)   

Never  206 16.5 1 1 

Light  187 12.3 0.73 (0.43-1.24) 0.95 (0.54-1.70) 

Moderate  464 7.5 0.46 (0.29-0.75) 0.64 (0.38-1.07) 

Vigorous  268 4.5 0.28 (0.14-0.54) 0.37 (0.18-0.73) 

P-value for trend  0.012 0.010 

(Women)   

Never  130 17.7 1 1 

Light  302 10.3 0.59 (0.35-1.02) 0.55 (0.31-0.99) 

Moderate  385 6.0 0.39 (0.22-0.70) 0.41 (0.22-0.76) 

Vigorous  252 5.2 0.36 (0.18-0.72) 0.36 (0.18-0.75) 

P-value for trend  0.041 0.088 

(65-74 years)   

Never  171 8.2 1 1 

Light  277 4.3 0.58 (0.26-1.27) 0.62 (0.27-1.43) 

Moderate  555 2.2 0.27 (0.12-0.58) 0.27 (0.12-0.62) 

Vigorous  362 1.9 0.24 (0.10-0.59) 0.24 (0.10-0.63) 

P-value for trend  0.048 0.093 

(≥75 years)   

Never  165 26.1 1 1 

Light  212 19.8 0.68 (0.44-1.05) 0.78 (0.49-1.25) 

Moderate  294 15.6 0.50 (0.33-0.76) 0.64 (0.41-1.01) 

Vigorous  158 11.4 0.35 (0.20-0.61) 0.45 (0.25-0.81) 

P-value for trend  0.011 0.015 

 

Model I: Adjusted for age, sex, and area 

Model II: Further adjusted for BMI, marriage, education, annual income, smoking, alcohol intake, hypertension, diabetes, and hyperlipidemia 

The p-value for sex interaction= 0.701, The p-value for age-category interaction= 0.451 
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Table 3: Hazard ratios and confidence intervals for incident dementia according to different frequencies of non-occupational physical 

activity  

Non-occupational physical 

activity 

Number Dementia  

incidence (%) 

Model I Model II 

Never 336 17.0 1 1 

Light  

  < 2 times/week 127 14.2 0.78 (0.46-1.32) 0.90 (0.51-1.58) 

  ≥ 2 times/week 362 9.9 0.60 (0.39-0.92) 0.61 (0.38-0.97) 

P-value for trend   0.019 0.039 

Moderate  

  < 2 times/week 408 6.1 0.38 (0.24-0.60) 0.46 (0.28-0.76) 

  ≥ 2 times/week 441 7.5 0.49 (0.32-0.76) 0.57 (0.36-0.91) 

P-value for trend   0.001 0.014 

Vigorous  

  < 2 times/week 257 5.4 0.35 (0.19-0.62) 0.40 (0.21-0.74) 

  ≥ 2 times/week 263 4.2 0.27 (0.14-0.52) 0.29 (0.15-0.57) 

P-value for trend  <0.001 <0.001 

 

Model I: Adjusted for age, sex, and area 

Model II: Further adjusted for BMI, marriage, education, annual income, smoking, alcohol intake, hypertension, diabetes, and hyperlipidemia 
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Table 4: Sex-specific hazard ratios and confidence intervals for incident dementia according to different frequencies of non-occupational 

physical activity  

Non-occupational physical 

activity 

Number Dementia  

incidence (%) 

Model I Model II 

(Men) 

Never 206 16.5 1 1 

Light  

  < 2 times/week 74 16.2 0.92 (0.48-1.77) 1.17 (0.57-2.39) 

  ≥ 2 times/week 113 9.7 0.59 (0.30-1.17) 0.59 (0.28-1.27) 

P-value for trend   0.141 0.231 

Moderate  

  < 2 times/week 232 5.6 0.35 (0.18-0.66) 0.47 (0.24-0.95) 

  ≥ 2 times/week 232 9.5 0.59 (0.34-1.02) 0.85 (0.46-1.56) 

P-value for trend   0.037 0.524 

Vigorous      

  < 2 times/week 138 5.8 0.37 (0.17-0.81) 0.49 (0.21-1.16) 

  ≥ 2 times/week 130 3.1 0.18 (0.06-0.50) 0.21 (0.07-0.62) 

P-value for trend   <0.001 0.002 

(Women)     

Never 130 17.7 1 1 

Light 

  < 2 times/week 53 11.3 0.60 (0.26-1.49) 0.59 (0.22-1.62) 

  ≥ 2 times/week 249 10.0 0.59 (0.34-1.04) 0.50 (0.27-0.95) 

P-value for trend   0.076 0.038 

Moderate  

  < 2 times/week 176 6.8 0.40 (0.20-0.81) 0.46 (0.21-1.00) 

  ≥ 2 times/week 209 5.3 0.38 (0.18-0.78) 0.35 (0.16-0.76) 

P-value for trend   0.005 0.006 

Vigorous  

  < 2 times/week 119 5.0 0.32 (0.13-0.80) 0.24 (0.08-0.72) 

  ≥ 2 times/week 133 5.3 0.44 (0.19-1.03) 0.22 (0.08-0.63) 

P-value for trend   0.022 0.004 

 

Model I: Adjusted for age and area 

Model II: Further adjusted for BMI, marriage, education, annual income, smoking, alcohol intake, hypertension, diabetes, and hyperlipidemia 
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Table 5: Age-specific stratified hazard ratios and confidence intervals for incident dementia activity according to different frequencies of 

non-occupational physical 

Non-occupational physical 

activity 

Number Dementia 

incidence (%) 

Model I Model II 

(65-74 years) 

Never 171 8.2 1 1 

Light  

  < 2 times/week 63 4.8 0.60 (0.17-2.10) 0.61 (0.14-2.56) 

  ≥ 2 times/week 214 4.2 0.57 (0.24-1.37) 0.60 (0.22-1.68) 

P-value for trend   0.200 0.327 

Moderate  

  < 2 times/week 263 2.3 0.27 (0.11-0.71) 0.34 (0.12-0.99) 

  ≥ 2 times/week 292 2.1 0.27 (0.10-0.72) 0.32 (0.11-0.92) 

P-value for trend   0.005 0.027 

Vigorous      

  < 2 times/week 178 2.8 0.35 (0.12-0.97) 0.37 (0.12-1.17) 

  ≥ 2 times/week 184 1.1 0.14 (0.03-0.62) 0.13 (0.03-0.64) 

P-value for trend   0.003 0.006 

(≥75 years)     

Never 165 26.1 1 1 

Light  

  < 2 times/week 64 23.4 0.85 (0.47-1.52) 0.96 (0.50-1.84) 

  ≥ 2 times/week 148 18.2 0.61 (0.37-1.01) 0.63 (0.36-1.09) 

P-value for trend   0.055 0.103 

Moderate  

  < 2 times/week 145 13.1 0.42 (0.24-0.71) 0.53 (0.29-0.96) 

  ≥ 2 times/week 149 18.1 0.59 (0.36-0.96) 0.71 (0.42-1.21) 

P-value for trend   0.019 0.176 

Vigorous  

  < 2 times/week 79 11.4 0.34 (0.17-0.71) 0.37 (0.17-0.83) 

  ≥ 2 times/week 79 11.4 0.36 (0.17-0.73) 0.40 (0.18-0.90) 

P-value for trend 0.001 0.010 

 

Model I: Adjusted for sex and area 

Model II: Further adjusted for BMI, marriage, education, annual income, smoking, alcohol intake, hypertension, diabetes, and hyperlipidemia 
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Figure 1: Flowchart of the included participants 
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Supplementary Table 1: Hazard ratios and confidence intervals for incident dementia according to different frequencies of non-

occupational physical activity after excluding older adults censored during the first two years of follow-up 

Non-occupational physical 

activity 

Number Dementia  

incidence (%) 

Model I Model II 

Never 316 16.8 1 1 

Light  

  < 2 times/week 117 14.5 0.81 (0.47-1.40) 0.88 (0.49-1.58) 

  ≥ 2 times/week 336 9.5 0.58 (0.37-0.92) 0.56 (0.34-0.92) 

P-value for trend   0.019 0.022 

Moderate  

  < 2 times/week 395 6.3 0.39 (0.24-0.62) 0.47 (0.28-0.77) 

  ≥ 2 times/week 407 7.9 0.52 (0.33-0.81) 0.60 (0.37-0.96) 

P-value for trend   0.002 0.026 

Vigorous  

  < 2 times/week 241 5.0 0.31 (0.17-0.59) 0.35 (0.18-0.68) 

  ≥ 2 times/week 249 4.4 0.28 (0.15-0.54) 0.28 (0.14-0.56) 

P-value for trend   <0.001 <0.001 

 

Model I: Adjusted for age, sex, and area 

Model II: Further adjusted for BMI, marriage, education, annual income, smoking, alcohol intake, hypertension, diabetes, and hyperlipidemia 


