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Occasions for laughter and dementia risk: findings from a six-year cohort study 26 

Aim: Currently, there is little evidence on the relationship between laughter and the risk of dementia, 27 
and since laughter is mainly a social behavior, we aimed to examine the association between various 28 
occasions for laughter and the risk of dementia in Japanese older adults.  29 

Methods: We draw upon a 6-year follow-up data from the Japan Gerontological Evaluation Study, 30 
including 12,165 independent older adults aged 65 years and over. Occasions for laughter were 31 
assessed using a questionnaire, while dementia was diagnosed using the standardized dementia scale of 32 
the long-term care insurance system in Japan. Cox proportional hazards models were estimated, 33 
yielding hazard ratios (HRs)and 95% confidence intervals (CIs). 34 

Results: The multivariable hazard ratio of dementia incidence for all participants in the high versus a 35 
low variety of occasions for laughter was 0.84 (95% confidence interval: 0.72–0.98, p for trend<0.001). 36 
A greater variety of occasions for laughter was associated with a lower risk of dementia 0.78 (95% 37 
confidence interval: 0.63-0.96, p for trend<0.001) among women, but less pronounced for men with 38 
significant associations only for the medium group. Laughing during conversations with friends, 39 
communicating with children or grandchildren, and listening to the radio was primarily associated with 40 
decreased risk. 41 

Conclusion: A greater variety of laughter occasions in individual and social settings was associated 42 
with a reduced risk of dementia. 43 

Keywords: cohort studies, dementia, laughter, older adults. 44 
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Introduction 54 

An estimated 47 million people were living with dementia in 2015 worldwide, and it has been predicted that 55 

this figure will reach 75 million by 2030 and 132 million by 2050 1. Dementia is the second most common 56 

cause of disability among people aged 70 years and older 2. In Japan, which has the highest proportion of 57 

older adults worldwide, nearly 7 million people, around 20% of older adults 65 and older, will live with 58 

dementia by 20253. Moreover, since 2016, dementia has overtaken stroke as the leading cause of long-term 59 

care among the 65 and older population in Japan4. 60 

Nearly 40% of dementia cases are theoretically preventable due to modifiable risk factors, including low 61 

education, hypertension, obesity, hearing loss, depression, diabetes, physical inactivity, smoking, social 62 

isolation, excessive alcohol consumption, head injury, and air pollution 5. Health behaviors play an 63 

important role, but maintaining a healthy lifestyle may challenge some older adults. Laughter may positively 64 

affect various aspects of health; for example, it may significantly reduce stress and enhance immune 65 

responses 6, improving cardiovascular function 7, preventing diabetes 8, and supporting mental health 9. 66 

However, there is little evidence on the relationship between laughter and the risk of dementia. 67 

Laughter is mainly a social behavior, predominantly occurring in conversations and social interactions as 68 

a signal of agreement and affection to establish and maintain social bonds 10. It is usually caused by 69 

interaction with circumstances, emotions, and a sense of exhilaration and well-being. People are more likely 70 

to laugh when they are with others than alone 11, emphasizing the role of social bonds within the individual 71 

network and society 12. Therefore, we examined the association between occasions of laughter and the risk 72 

of dementia in a population-based cohort study. We hypothesized that a greater variety of laughing 73 

occasions would be associated with a lower risk of dementia. 74 

Materials and methods 75 

Study population 76 

This study is based on a 6-year follow-up survey of a prospective cohort, the Japan Gerontological 77 

Evaluation Study (JAGES), a longitudinal population-based cohort study that assessed the social 78 
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determinants of health among the Japanese older adult population. More detailed information has been 79 

introduced elsewhere13. 80 

A baseline survey for this study was conducted between October and December 2013 among 81 

independent older adults aged ≥ 65 years. Self-administered questionnaires were mailed to 193,694 82 

registered residents of 30 municipalities, and 137,736 individuals responded to the questionnaire (response 83 

rate: 71.1%). The questionnaire  included basic questions for all participants and additional questions in five 84 

modules (A-E)  for specific municipalities. Of all the participants allocated to the module B, 16,051 in 19 85 

municipalities responded to laughter-related questions (response rate=70.4 %) . Among them, 14,685 were 86 

successfully linked to the public long-term care insurance (LTCI) registry and administrative records in 87 

2019 (response rate = 91.5%). We excluded those who did not answer questions about the frequency of 88 

laughter (n=670) and occasions for laughter (n=360), who answered ‘almost never’ for frequency of laughter 89 

(n=756) and ‘Other’ for occasions for laughter (n = 328), and those who self-reported a history of stroke 90 

(n=364) or dementia (n=42) at study baseline. The number of participants who provided valid responses to 91 

the questions was 12,165 (men: 5,463; women: 6,702)(Figure 1). 92 

Outcome: dementia 93 

We determined dementia incidence using a nationally standardized computer-assisted long-term care 94 

insurance evaluation system that included in-home assessment and physician in charge. The dementia scale 95 

used in this system was developed by the Ministry of Health and Welfare and was based on assessing 96 

symptoms and behaviors that cause daily life impediments, degradation of cognitive functions, and 97 

communication difficulty. This study defined level II-a or higher on this scale as dementia. A validation 98 

study showed a high correlation with the Mini-Mental State Examination (Spearman rank correlation r =-99 

0.74)14. 100 

Exposure: occasions for laughter 101 

The JAGES 2013 baseline questionnaire included the following question: ‘When do you often laugh ?’ 102 

The possible responses were ‘during conversations with friends’, ‘during conversations with spouse’, 103 
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‘during communication with children or grandchildren’, ‘watching TV and videos’, ‘listening to the radio’, 104 

‘watching comedic storytelling and plays’, ‘when reading comics and magazines’, and ‘others’. We 105 

excluded participants who chose ‘others’ because it was not possible to determine the specific action. The 106 

total number of occasions for laughter was derived from aggregating the seven occasions described above. 107 

The overall number was grouped into tertiles (first tertile 1-2 =low, second tertile 3 =medium, and third 108 

tertile 4-7=high) because of its skewed distribution (range:1-7, median=3). 109 

Covariates 110 

We considered the following covariates: age (continuous), sex, marital status (living with a spouse, 111 

widowed, divorced, never married or other), education (<10 or ≥10 years), equivalized household income (< 112 

2.00, 2.00–3.99, or ≥ 4.00 million Japanese yen), social participation (yes or no), geriatric depression scale 113 

(GDS, <5 or ≥5 ), history of diabetes and hypertension (yes or no), instrumental activities of daily living 114 

(IADL, independent as five or dependent as ≤ 4 points), body mass index (BMI, ≥25.0, 18.5–24.9, or < 18.5 115 

kg/m2), current smoking status (current smoker, former smoker or never), and daily walking time (<30 min, 116 

30-59 min, 60-89 min, and ≥90 min). 117 

Statistical analysis 118 

The χ2-test and Kruskal-Wallis test compared sex-specific proportions and mean values of 119 

sociodemographic characteristics, medical conditions, health behaviors, and psychological factors. Survival 120 

analyses were conducted using the Cox proportional hazards model. After adjusting for potential 121 

confounding factors, hazard ratios (HRs) and 95% confidence intervals (CIs) were calculated. Two models 122 

were considered: Model 1 was adjusted for age with or without sex; Model 2 was additionally adjusted for 123 

education, marital status, equivalized household income, geriatric depression scale, history of diabetes and 124 

hypertension, body mass index, walking time, current smoking status, instrumental activities of daily living, 125 

and social participation.  126 

For sensitivity analysis, we excluded dementia cases occurring early in the observation period , namely 127 

during the first 180-1,080 days (half a year to 3 years) from baseline to consider reverse causation. All 128 
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analyses were conducted using Stata (15.1, StataCorp LLC, College Station, TX, USA). A P-value less 129 

than .05 was considered to indicate a significant difference. 130 

Ethical considerations 131 

Ethical approval for this study was obtained from the Ethics Committee on the Research of Human Subjects 132 

at Nihon Fukushi University (No.10-05) and Chiba University (No.1777). The study was carried out by the 133 

principles of the Declaration of Helsinki.  134 

Results 135 

Table 1 shows the baseline characteristics, including sex-specific sociodemographic characteristics, medical 136 

conditions, health behaviors, and psychological factors, according to the three levels of occasions for 137 

laughter. During the median follow-up of 2,298 days, among 5,463 men and 6,702 women, there were 1,240 138 

dementia cases in the analytical sample. Among the men, 2,764 (50.6%) had low variety in their occasions 139 

for laughter, 1,424 (26.1%) had medium variety, and 1,275 (23.3%) had high variety. The respective 140 

numbers for women were 2,957 (44.1%), 1,820 (27.2%), and 1,925 (28.7%). 141 

Men and women with a greater variety of occasions for laughter were younger, with normal BMI, higher 142 

income and education, lower depressive tendency, and a higher level of IADL. They spent more time 143 

walking, had a spouse, and attended social activities. Women with a greater variety of occasions for laughter 144 

were less likely to have a smoking habit and a history of hypertension. The proportion of men with a history 145 

of diabetes mellitus or hypertension and current smoking status did not vary by occasion for laughter. 146 

Table 2 shows the HRs for the incidence of dementia according to the three levels of occasions for 147 

laughter. Among the total participants and older women, compared with participants with a low variety of 148 

laughter occasions, participants with a greater variety for laughter occasions had an approximately 30% 149 

lower risk of dementia after adjusting by age. After further adjustment for socioeconomic status, medical 150 

condition, health behaviors, and psychological variables, these associations were attenuated but remained 151 

statistically significant. The multivariable HRs for dementia incidence in the highest versus the lowest 152 

variety of occasions for laughter were 0.84 (95% CI=0.72-0.98) for the total study population and 0.78 (95% 153 
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CI=0.63-0.96) for older women. Among older men, significant associations were only shown for the 154 

medium group (HR=0.76, 95% CI=0.61-0.96). 155 

Table 3 shows the HRs for the incidence of dementia according to each level of occasion for laughter. 156 

For men and women combined, participants who laughed during conversations with friends, during 157 

communication with children or grandchildren, and while listening to the radio had a lower risk of dementia. 158 

Laughing while reading comics and magazines was marginally positively associated with the risk of 159 

dementia. The multivariable HRs were 0.85 (95% CI=0.75-0.95) for laughing during conversations with 160 

friends; 0.89 (95% CI=0.79-0.99) for laughing during communications with children/grandchildren; 0.84 161 

(95% CI=0.71-1.00) for laughing while listening to the radio; and 1.20 (95% CI=0.96-1.50) for laughing 162 

while reading comics and magazines. For men, a decreased dementia risk was observed for laughing during 163 

conversations with friends, while an elevated risk was observed for laughing while watching TV and videos. 164 

A decreased dementia risk was observed for women laughing while listening to the radio, and we also 165 

observed marginally inverse associations for incident dementia with laughing during conversations with 166 

friends, communications with children or grandchildren, and laughing when watching TV or videos. We 167 

also found a marginally positive association with laughter while reading comics and magazines. 168 

To assess the issue of reverse causation between laughter and dementia risk, multivariable HRs of 169 

dementia were examined after excluding patients with an early diagnosis of dementia (Supplementary Table 170 

1). For all participants, excluding dementia patients after 180 to 1,080 days (half a year to 3 years) from the 171 

baseline, the associations were slightly weakened but remained statistically significant for the medium 172 

group. These associations were again more evident in women than in men.  173 

Discussion 174 

The current study found that a greater variety of occasions for laughter, representing a favorable 175 

psychosocial engagement with family and peers, was associated with a lower risk of dementia among 176 

Japanese older adult men and women. Exploring the range of the specific occasions, we found that laughing 177 

with friends, children, or grandchildren and listening to the radio was inversely associated with the risk of 178 

dementia, whereas this was not the case for the other occasions. Our results were consistent with previous 179 
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findings on the prospective association between laughter and optimal health outcomes, such as 180 

cardiovascular diseases and functional disability 7, 15, 16.  181 

Our findings suggest that favorable interactions and laughing with friends and family can help maintain 182 

cognitive health for older adults. Laughter is an emotional response that promotes individual psychological 183 

well-being and social integration while facilitating interaction with others; it represents optimal functionality 184 

and sociality that could contribute to cognitive reserve and reduced stress 17, 18. In a cohort of 1,540 Spanish 185 

community-dwelling adults older than 65, it was found that participants with high social integration and 186 

large social networks had a lower probability of developing cognitive decline after a 4-year follow-up 19. 187 

This demonstrates that the social aspects surrounding greater occasions for laughter or interaction with 188 

others may enhance or maintain cognitive function and reduce the risk of decline. 189 

Frequent laughter is related to high life satisfaction, a domain of emotional wellness. A prospective 190 

Canadian cohort study with a 5-year follow-up of 1,024 community-dwelling older adults aged 65 years and 191 

older showed that higher life satisfaction was associated with lower dementia risk among community-192 

dwelling older adults 20. Thus, the association between occasions for laughter and dementia may be 193 

impacted by life satisfaction. 194 

In terms of the possible physiological pathway, laughter has been linked to more adaptive immune 195 

functioning. Laughter is well known to enhance natural killer cell activity 8. Natural killer cells play an 196 

essential role in host defense as well as killing infected host cells. They are involved in the 197 

immunopathogenesis of Alzheimer`s disease, the most common form of dementia 21.  198 

For behavioral pathways, positive psychological states, in general, have been associated with health 199 

behaviors such as physical activity 22. Five or more hours of physical activity per week at midlife was 200 

associated with a lower risk of dementia than no physical activity after a 26-year follow-up in a cohort of 201 

4,761 participants living in Iceland23. 202 

Furthermore, laughing while listening to the radio could be further extrapolated to reactions to 203 

interviews, stories, or music. Broadcast radio programs have a high proportion of musical content. A recent 204 

meta-analysis showed that music improves cognitive function in people living with dementia 24.  205 
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In terms of the sex-specific results, our findings showed that the association between the number of 206 

occasions for laughter and risk of dementia was more evident in women than in men; various occasions or 207 

events for laughter were marginally associated with a decreased risk of dementia among women while 208 

laughing while accompanied by friends was solely associated with a lower risk among men. Rich social 209 

networks and efficient social support usually play a more critical role in health status for women than for 210 

men 25. In a large prospective cohort study conducted in the United States, more extensive social networks 211 

were associated with a lower risk of incident dementia over four years among 2,249 women aged 78 years or 212 

older from a health maintenance organization 26. Although it did not share the same outcome as our study, a 213 

sense of humor was significantly associated with a lower risk of all-cause mortality in women but not in 214 

men in a Norwegian 15-year follow-up study 27. It was suggested that older adult women might maintain 215 

better social networks than older adult men, which can support the complex cognitive processes of humor to 216 

decrease mortality risk. Moreover, our result of laughing while listening to the radio was associated with a 217 

reduced risk of dementia only among women, consistent with the other JAGES research findings regarding 218 

music 28. Additionally, the inverse association between laughing during conversations with friends and risk 219 

of dementia among both men and women in the current study was consistent with the findings of the 220 

importance of friendship on decreased dementia risk from the Whitehall II cohort study, a study with 28 221 

years follow-up that included 10,228 UK participants aged 35–55 participants 29. 222 

In our study, laughing while watching TV or videos was associated with dementia risk among men, and 223 

reading comics and magazines was associated with dementia risk among women. It may be the case that 224 

because retirement often leads to social isolation and loneliness for older men, laughing while watching TV 225 

and videos may be laughing alone as well as staying in a sedentary position. Sedentary behavior was 226 

associated with cognitive impairment among older adult men and women in an English national cohort study 227 

with six years follow-up 30. For women, laughing while reading comics and magazines is an individual and 228 

sedentary behavior as well, which will, in turn, increase the risk of dementia; however, this is a marginal 229 

association. 230 
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To the best of our knowledge, this is the first study to explore and report associations between occasions 231 

for laughter and the risk of dementia while controlling for a set of key sociodemographic characteristics and 232 

health conditions to help address potential bias from confounding. The outcome measure was validated, and 233 

we captured the variety of occasions and provided a detailed perspective of laughter in various settings and 234 

occasions by using the questionnaire. There were also some limitations to the current study. Even though we 235 

found a similar association after excluding dementia cases within three years, a 6-year follow-up was 236 

insufficient to support a causal relationship between laughter and risk of dementia since this is a slow-237 

developing disorder with long ‘latency periods’ for decades before the clinical presentation. Furthermore, 238 

the occasions for laughter were self-reported at one point in time, leading to recall bias, especially for 239 

participants with mild cognitive dysfunction at baseline. 240 

Conclusions 241 

A greater variety of laughter occasions in individual and social settings was associated with a reduced risk of 242 

dementia. Our study highlights the important role of positive psychology and psychosocial factors in 243 

delaying dementia risk in older adults. 244 

Acknowledgments 245 

This study is supported by Osaka University International Joint Research Promotion Programme with 246 

University College London: Integrated research on prevention, treatment, and dementia care, and ESRC-247 

UKRI funded project ‘Social determinants of dementia: A cross-country investigation between UK and 248 

Japan’ We used data from the Japan Gerontological Evaluation Study (JAGES), which was supported by the 249 

Ministry of Education, Culture, Sports, Science and Technology-Japan (MEXT)-Supported Program for the 250 

Strategic Research Foundation at Private Universities (2009–2013), Japan Society for the Promotion of 251 

Science (JSPS) KAKENHI (22330172, 22390400, 23243070, 23590786, 23790710, 24390469, 24530698, 252 

24683018, 25253052, 25870573, 25870881, 26285138, 26882010, 15H01972, 15KT0007, 16KK0059), 253 

Health Labour Sciences Research Grants (H22-Choju-Shitei-008, H24-Junkanki [Syosyu]-Ippan-007, H24-254 

Chikyukibo-Ippan-009, H24-Choju-Wakate-009, H25-Kenki-Wakate-015, H25-Choju-Ippan-003, H26-255 



11 
 

Irryo-Shitei-003 [Fukkou], H26-Choju-Ippan-006, H27-Ninchisyou-Ippan-001), the Research and 256 

Development Grants for Longevity Science from Japan Agency for Medical Research and Development 257 

(JP19dk0110034, JP20dk0110034, 20lk0310073h0001, 21lk0310073h0002), the Research Funding for 258 

Longevity Sciences from National Center for Geriatrics and Gerontology (21-20 , 24-17, 24-23), and Japan 259 

Foundation For Aging And Health (J09KF00804). DC is funded by the UK the Economic and Social 260 

Research Council ( ES/T012091/1, ES/S013830/1). We thank to the JAGES data management office, staff 261 

members and all the participants in the municipalities. 262 

Disclosure statement 263 

The authors declare no conflict of interest. 264 

  265 



12 
 

References 266 

[1] WHO. Global action plan on the public health response to dementia 2017–2025. Geneva, 2017. 267 
[2] WHO. Towards a dementia plan: a WHO guide. . 2018. 268 
[3] Annual Report on the Ageing Society. Japanese Cabinet Office, 2016. 269 
[4] Annual Report on the Ageing Society. Japanese Cabinet Office, 2019. 270 
[5] Livingston G, Huntley J, Sommerlad A, et al. Dementia prevention, intervention, and care: 2020 report 271 
of the Lancet Commission. Lancet 2020; 396: 413-46. doi: 10.1016/s0140-6736(20)30367-6 272 
[6] Takahashi K, Iwase M, Yamashita K, et al. The elevation of natural killer cell activity induced by 273 
laughter in a crossover designed study. Int J Mol Med 2001; 8: 645-50. doi: 10.3892/ijmm.8.6.645 274 
[7] Hayashi K, Kawachi I, Ohira T, Kondo K, Shirai K, Kondo N. Laughter is the Best Medicine? A Cross-275 
Sectional Study of Cardiovascular Disease Among Older Japanese Adults. J Epidemiol 2016; 26: 546-52. doi: 276 
10.2188/jea.JE20150196 277 
[8] Hayashi T, Tsujii S, Iburi T, et al. Laughter up-regulates the genes related to NK cell activity in diabetes. 278 
Biomed Res 2007; 28: 281-5. doi: 10.2220/biomedres.28.281 279 
[9] Yim J. Therapeutic Benefits of Laughter in Mental Health: A Theoretical Review. Tohoku J Exp Med 280 
2016; 239: 243-9. doi: 10.1620/tjem.239.243 281 
[10] Provine RR. Laughter punctuates speech: Linguistic, social and gender contexts of laughter. Ethology 282 
1993; 95: 291-98. doi: 10.1111/j.1439-0310.1993.tb00478.x 283 
[11] Mahony DL. Is Laughter the Best Medicine or Any Medicine at All? Eye on Psi Chi 2000; 4doi: 284 
https://doi.org/1092-0803.Eye4.3.18 285 
[12] Navarro J, del Moral R, Marijuán PC. Laughing bonds. Kybernetes 2016; 45: 1292-307. doi: 286 
10.1108/K-02-2016-0026 287 
[13] Kondo K, Rosenberg M, World Health O. Advancing universal health coverage through knowledge 288 
translation for healthy ageing: lessons learnt from the Japan gerontological evaluation study. Geneva: World 289 
Health Organization, 2018. 290 
[14] Hisano S. The relationship between Revised Hasegawa Dementia  Scale (HDS-R), Mini-Mental State 291 
Examination (MMSE), and Bedfast Scale, Dementia Scale. . Jpn J Geriat Psychiat 2009: 883-91.  292 
[15] Hayashi K, Kawachi I, Ohira T, Kondo K, Shirai K, Kondo N. Laughter and Subjective Health Among 293 
Community-Dwelling Older People in Japan: Cross-Sectional Analysis of the Japan Gerontological 294 
Evaluation Study Cohort Data. J Nerv Ment Dis 2015; 203: 934-42. doi: 10.1097/nmd.0000000000000399 295 
[16] Tamada Y, Takeuchi K, Yamaguchi C, et al. Does Laughter Predict Onset of Functional Disability and 296 
Mortality Among Older Japanese Adults? The JAGES Prospective Cohort Study. Journal of Epidemiology 297 
2021; 31: 301-07. doi: 10.2188/jea.je20200051 298 
[17] Hirosaki M, Ohira T, Kajiura M, et al. Effects of a laughter and exercise program on physiological and 299 
psychological health among community-dwelling elderly in Japan: randomized controlled trial. Geriatr 300 
Gerontol Int 2013; 13: 152-60. doi: 10.1111/j.1447-0594.2012.00877.x 301 
[18] Stern Y. Cognitive reserve. Neuropsychologia 2009; 47: 2015-28. doi: 302 
10.1016/j.neuropsychologia.2009.03.004 303 
[19] Zunzunegui MV, Alvarado BE, Del Ser T, Otero A. Social networks, social integration, and social 304 
engagement determine cognitive decline in community-dwelling Spanish older adults. J Gerontol B Psychol 305 
Sci Soc Sci 2003; 58: S93-s100. doi: 10.1093/geronb/58.2.s93 306 
[20] Peitsch L, Tyas SL, Menec VH, St. John PD. General life satisfaction predicts dementia in community 307 
living older adults: a prospective cohort study. International Psychogeriatrics 2016; 28: 1101-09. doi: 308 
10.1017/S1041610215002422 309 
[21] Jadidi-Niaragh F, Shegarfi H, Naddafi F, Mirshafiey A. The role of natural killer cells in Alzheimer’s 310 
disease. Scand J Immunol 2012; 76: 451-6. doi: 10.1111/j.1365-3083.2012.02769.x 311 
[22] Sin NL, Moskowitz JT, Whooley MA. Positive Affect and Health Behaviors Across 5 Years in Patients 312 
With Coronary Heart Disease: The Heart and Soul Study. Psychosom Med 2015; 77: 1058-66. doi: 313 
10.1097/psy.0000000000000238 314 
[23] Chang M, Jonsson PV, Snaedal J, et al. The effect of midlife physical activity on cognitive function 315 
among older adults: AGES--Reykjavik Study. J Gerontol A Biol Sci Med Sci 2010; 65: 1369-74. doi: 316 
10.1093/gerona/glq152 317 

https://doi.org/1092-0803.Eye4.3.18


13 
 

[24] Moreno-Morales C, Calero R, Moreno-Morales P, Pintado C. Music Therapy in the Treatment of 318 
Dementia: A Systematic Review and Meta-Analysis. Front Med (Lausanne) 2020; 7: 160. doi: 319 
10.3389/fmed.2020.00160 320 
[25] Lyu J, Kim HY. Gender-Specific Incidence and Predictors of Cognitive Impairment among Older 321 
Koreans: Findings from a 6-Year Prospective Cohort Study. Psychiatry Investig 2016; 13: 473-79. doi: 322 
10.4306/pi.2016.13.5.473 323 
[26] Crooks VC, Lubben J, Petitti DB, Little D, Chiu V. Social network, cognitive function, and dementia 324 
incidence among elderly women. American journal of public health 2008; 98: 1221-27. doi: 325 
10.2105/AJPH.2007.115923 326 
[27] Romundstad S, Svebak S, Holen A, Holmen J. A 15-Year Follow-Up Study of Sense of Humor and 327 
Causes of Mortality: The Nord-Trøndelag Health Study. Psychosom Med 2016; 78: 345-53. doi: 328 
10.1097/psy.0000000000000275 329 
[28] Arafa A, Eshak ES, Shirai K, Iso H, Kondo K. Engaging in musical activities and the risk of dementia 330 
in older adults: A longitudinal study from the Japan gerontological evaluation study. Geriatr Gerontol Int 2021; 331 
21: 451-57. doi: 10.1111/ggi.14152 332 
[29] Sommerlad A, Sabia S, Singh-Manoux A, Lewis G, Livingston G. Association of social contact with 333 
dementia and cognition: 28-year follow-up of the Whitehall II cohort study. PLoS Med 2019; 16: e1002862. 334 
doi: 10.1371/journal.pmed.1002862 335 
[30] Fancourt D, Steptoe A. Television viewing and cognitive decline in older age: findings from the 336 
English Longitudinal Study of Ageing. Scientific Reports 2019; 9: 2851. doi: 10.1038/s41598-019-39354-4 337 
 338 

 339 

 340 

 341 

 342 

 343 

 344 

 345 

 346 

 347 

 348 

 349 

 350 

 351 

 352 

 353 

 354 

 355 

 356 



14 
 

 357 

Figure 1 Flowchart of the included older adults.  358 

Note: LTCI= longterm care insurance 359 
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Table 1. Sex-specific baseline characteristics according to three levels of occasions for laughter  369 

 Men(n=5463) Women(n=6702) 

Occasions for laughter P value Occasions for laughter P value 

Low Medium High Low Medium High 

No. at risk, n 2764 1424 1275  2957 1820 1925  

Age (mean±SD) 73.7±6.14 73.1±5.75 73.2±5.43 .008 74.7±6.57 73.4±5.77 72.4±5.03 <.001 

Equivalised 

income(million yen) 

   <.001    <.001 

<2.00 1275(46.1) 571(40.1) 510(40.0) 1345(45.5) 731(40.2) 735(38.2) 

2.00–3.99 914(33.1) 586(41.2) 486(38.1) 724(24.5) 562(30.9) 648(33.7) 

≥ 4.00 258(9.3) 138(9.7) 150(11.8) 189(6.4) 161(8.9) 179(9.3) 

Missing 317(11.5) 129(9.1) 129(10.1) 699(23.6) 366(20.1) 363(18.9) 

Marital status    <.001    <.001 

With Spouse 2271(82.2) 1315(92.4) 1205(94.5) 1467(49.6) 1094(60.1) 1514(78.7) 

Widowed 263(9.5) 59(4.1) 33(2.6) 1160(39.2) 579(31.8) 323(16.8) 

Divorced 105(3.8) 19(1.3) 12(0.9) 147(5.0) 67(3.7) 32(1.7) 

Never married 64(2.3) 12(0.8) 1(0.1) 60(2.0) 35(1.9) 13(0.7) 

Others 23(0.8) 8(0.6) 6(0.5) 26(0.9) 7(0.4) 5(0.3) 

Missing 38(1.4) 11(0.8) 18(1.4) 97(3.3) 38(2.1) 38(2.0) 

Social participation    <.001    <.001 

No 700(25.3) 245(17.2) 178(14.0) 742(25.1) 330(18.1) 246(12.8) 

Yes 1812(65.6) 1059(74.4) 998(78.3) 1810(61.2) 1319(72.5) 1493(77.6) 

Missing 252(9.1) 120(8.4) 99(7.8) 405(13.7) 171(9.4) 186(9.7) 

Education(years)    .001    <.001 

<10 1051(38.0) 460(32.3) 456(35.8) 1434(48.5) 772(42.4) 708(36.8) 

≥10 1677(60.7) 953(66.9) 810(63.5) 1437(48.6) 1022(56.2) 1184(61.5) 

Missing 36(1.3) 11(0.8) 9(0.7) 86(2.9) 26(1.4) 33(1.7) 

Diabetes    .27    .040 

No 2165(78.3) 1104(77.5) 994(78.0) 2466(83.4) 1513(83.1) 1610(83.6) 

Yes 422(15.3) 242(17.0) 215(16.9) 294(9.9) 196(10.8) 163(8.5) 

Missing 177(6.4) 78(5.5) 66(5.2) 197(6.7) 111(6.1) 152(7.9) 

Hypertension    .24    .027 

No 1391(50.3) 757(53.2) 673(52.8) 1419(48.0) 909(50.0) 977(50.8) 

Yes 1196(43.3) 589(41.4) 536(42.0) 1341(45.4) 800(44.0) 796(41.4) 
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Missing 177(6.4) 78(5.5) 66(5.2) 197(6.7) 111(6.1) 152(7.9) 

Current smoking 

status  

   .27    <.001 

Current smoker 530(19.2) 266(18.7) 206(16.2) 123(4.2) 48(2.6) 27(1.4) 

Former smoker 808(29.2) 443(31.1) 405(31.8) 67(2.3) 40(2.2) 31(1.6) 

Never 1387(50.2) 696(48.9) 649(50.9) 2690(91.0) 1716(94.3) 1843(95.7) 

Missing 39(1.4) 19(1.3) 15(1.2) 77(2.6) 16(0.9) 24(1.3) 

Depression    <.001    <.001 

GDS<5 1719(62.2) 1020(71.6) 990(77.7) 1614(54.6) 1204(66.2) 1415(73.5) 

GDS≥5 693(25.1) 254(17.8) 154(12.1) 722(24.4) 299(16.4) 197(10.2) 

Missing 352(12.7) 150(10.5) 131(10.3) 621(21.0) 317(17.4) 313(16.3) 

IADL    .006    <.001 

5 points 2013(72.8) 1078(75.7) 997(78.2) 2394(81.0) 1623(89.2) 1797(93.4) 

≤4 points 681(24.6) 315(22.1) 255(20.0) 463(15.7) 164(9.0) 101(5.3) 

Missing 70(2.5) 31(2.2) 23(1.8) 100(3.4) 33(1.8) 27(1.4) 

BMI(kg/m2)    .002    <.001 

<18.5 160(5.8) 57(4.0) 40(3.1) 233(7.9) 105(5.8) 150(7.8) 

18.5-24.9 1875(67.8) 1003(70.4) 878(68.9) 1855(62.7) 1280(70.3) 1319(68.5) 

≥25 621(22.5) 324(22.8) 308(24.2) 655(22.2) 351(19.3) 369(19.2) 

Missing 108(3.9) 40(2.8) 49(3.8) 214(7.2) 84(4.6) 87(4.5) 

Walking time    <0.001    <0.001 

<30 min 733(26.5) 297(20.9) 204(16.0) 845(28.6) 403(22.1) 341(17.7) 

30-59 min 1001(36.2) 535(37.6) 425(33.3) 1057(35.8) 681(37.4) 737(38.3) 

60-89 min 487(17.6) 290(20.4) 288(22.6) 498(16.8) 339(18.6) 359(18.7) 

≥90 min 493(17.8) 283(20.0) 347(27.2) 470(15.9) 358(19.7) 459(23.8) 

Missing 50(1.8) 19(1.3) 11(0.9) 87(2.9) 39(2.1) 29(1.5) 

Notes: BMI= body mass index, IADL=instrumental activities of daily living, GDS=geriatric depression scale, SD=standard deviation, No.=number. This study 370 
includes12, 165 participants. Data are presented as n (%) for categorical variables. 371 

 372 
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Table 2. The adjusted HRs and 95% CIs of dementia incidence according to occasions for laughter  377 

 Total(n=12165) Men(n=5463) Women(n=6702) 

 Low Medium High P for 

trend 

Low Medium High P for 

trend 

Low Medium High P for 

trend No. at 

risk, n 

5721 3244 3200 2764 1424 1275 2957 1820 1925 

No. of 

cases, n 

747 261 232 303 108 102 444 153 130 

Model 1† 1.00 0.70(0.61-

0.80) 

0.71(0.61-

0.83) 

<.001 1.00 0.75(0.60-

0.94) 

0.80(0.64-

1.01) 

.018 1.00 0.66(0.55-

0.80) 

0.65(0.53-

0.79) 

<.001 

Model 2‡ 1.00 0.76(0.66-

0.87) 

0.84(0.72-

0.98) 

<.001 1.00 0.76(0.61-

0.96) 

0.90(0.72-

1.14) 

.039 1.00 0.73(0.60-

0.88) 

0.78(0.63-

0.96) 

<.001 

Notes: † Adjusted for age and sex in the total; Adjusted for age in sex stratification;  378 
‡Adjusted further for education, marital status, equivalized household income, geriatric depression scale, history of diabetes and hypertension, body mass index, 379 
walking time, current smoking status, instrumental activities of daily living, and social participation; 380 
Bold results indicate p < 0.05. Abbreviations: HR, hazard ratio; CI, confidence interval; No.,number 381 
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Table 3. The multivariate HRs and 95% CIs of disabling dementia incidence according to each occasion for laughter  400 

 Total(n=12165) Men(n=5463) Women(n=6702) 

 No. at 

risk  

No. of 

cases  

Multivariate 

HRs† 

No. at 

risk  

No. of 

cases  

Multivariate 

HRs† 

No. at 

risk  

No. of 

cases  

Multivariate 

HRs† 

Conversations with friends 8107 701 0.85(0.75-0.95) 3060 231 0.79(0.66-0.95) 5047 470 0.88(0.75-1.04) 

Conversations with spouse 5627 439 0.95(0.82-1.10) 3122 273 0.90(0.75-1.10) 2505 166 0.98(0.78-1.23) 

Communications with 

children or grandchildren 

6136 564 0.89(0.79-0.99) 2471 217 0.90(0.75-1.08) 3665 347 0.87(0.75-1.02) 

Watching TV and videos 9015 891 0.99(0.87-1.12) 3988 378 1.23(1.01-1.51) 5027 513 0.86(0.73-1.01) 

Listening to the radio 2033 159 0.84(0.71-1.00) 770 57 0.89(0.67-1.18) 1263 102 0.80(0.65-0.99) 

Watching comedic 

storytelling and plays 

1761 162 0.99(0.84-1.17) 689 61 0.94(0.71-1.23) 1072 101 1.00(0.81-1.24) 

Reading comics and 

magazines 

812 87 1.20(0.96-1.50) 352 35 1.14(0.80-1.61) 460 52 1.25(0.94-1.66) 

Notes: † Adjusted for age, sex, education, marital status, equivalized household income, geriatric depression scale, history of diabetes and hypertension, body mass 401 
index, walking time, current smoking status, instrumental activities of daily living, and social participation; Bold results indicate p < 0.05. Abbreviations: HR, 402 
hazard ratio; CI, confidence interval; No.,number 403 
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Supplementary Table 1. The multivariate HRs and 95% CIs of dementia incidence according to occasions for laughter 419 

with diagnosed dementia cases occurred after 180 to 1080 days from baseline excluded  420 

 Total Men Women 

180 days exclusion (n=12 117) 

 Low Medium High P for  

trend 

Low Medium High P for 

trend 

Low Medium High P for  

trend 

No. at risk, n 5685 3237 3195 2748 1422 1272 2937 1815 1923 

No. of cases, n 711 254 227 287 106 99 424 148 128 

Multivariate 

HRs† 

1.00 0.77(0.66-

0.89) 

0.85(0.73-

0.99) 

<.001 1.00 0.78(0.62-

0.98) 

0.92(0.72-

1.16) 

.074 1.00 0.73(0.60-

0.88) 

0.79(0.64-

0.97) 

<.001 

360 days exclusion (n=12 061) 

No. at risk, n 5644 3228 3189 <.001 2734 1418 1271 .143 2910 1810 1918 .001 

No. of cases, n 670 245 221 273 102 98 397 143 123 

Multivariate 

HRs† 

1.00 0.78(0.67-

0.91) 

0.87(0.74-

1.02) 

1.00 0.79(0.62-

0.99) 

0.95(0.75-

1.21) 

1.00 0.75(0.61-

0.91) 

0.80(0.64-

0.99) 

540 days exclusion (n=11 993) 

No. at risk, n 5594 3217 3182 .001 2720 1413 1266 .158 2874 1804 1916 .002 

No. of cases, n 620 234 214 259 97 93 361 137 121 

Multivariate 

HRs† 

1.00 0.80(0.69-

0.93) 

0.90(0.76-

1.06) 

1.00 0.79(0.62-

1.01) 

0.95(0.74-

1.21) 

1.00 0.77(0.63-

0.95) 

0.84(0.68-

1.05) 

720 days exclusion (n=11 914) 

No. at risk, n 5544 3200 3170 .004 2704 1409 1259 .138 2840 1791 1911 .008 

No. of cases, n 570 217 202 243 93 86 327 124 116 

Multivariate 

HRs† 

1.00 0.80(0.68-

0.94) 

0.91(0.77-

1.08) 

1.00 0.81(0.64-

1.04) 

0.93(0.72-

1.20) 

1.00 0.76(0.62-

0.94) 

0.88(0.70-

1.11) 

900 days exclusion (n=11 834) 

No. at risk, n 5498 3179 3157 .007 2684 1401 1252 .157 2814 1778 1905 .016 

No. of cases, n 524 196 189 223 85 79 301 111 110 

Multivariate 

HRs† 

1.00 0.78(0.66-

0.93) 

0.93(0.78-

1.10) 

1.00 0.81(0.62-

1.04) 

0.92(0.71-

1.20) 

1.00 0.74(0.59-

0.92) 

0.91(0.72-

1.15) 

1080 days exclusion (n=11 746) 

No. at risk, n 5447 3163 3136 .005 2663 1391 1245 .144 2784 1772 1891 .010 

No. of cases, n 473 180 168 202 75 72 271 105 96 

Multivariate 

HRs† 

1.00 0.79(0.66-

0.94) 

0.90(0.75-

1.08) 

1.00 0.78(0.59-

1.02) 

0.92(0.70-

1.21) 

1.00 0.76(0.60-

0.96) 

0.86(0.67-

1.10) 

Notes: † Adjusted for age, sex, education, marital status, equivalized household income, geriatric depression scale, history of diabetes and hypertension, body mass 421 
index, walking time, current smoking status, instrumental activities of daily living, and social participation; Bold results indicate p < 0.05. Abbreviations: HR, 422 
hazard ratio; CI, confidence interval; No.,number 423 


	Introduction
	Materials and methods
	Study population
	Outcome: dementia
	Exposure: occasions for laughter
	Covariates
	Statistical analysis
	Ethical considerations

	Results
	Discussion
	Conclusions
	Acknowledgments
	Disclosure statement
	References

