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Social isolation links with deaths: 

The links are stronger among those who were older, men, and had 

lower education: Machine-learning analysis reveals 
 

 

A research group led by Professor Naoki Kondo and doctoral student Rom Lunar of the Graduate School of Medicine, 

Kyoto University, and Assistant Professor Koichiro Shiba from Boston University used a novel machine-learning 

algorithm that estimated how the association between social isolation and all-cause mortality varied depending on an 

older adult’s characteristics. From this analysis, we found that the link between social isolation and death was stronger 

among people who were older, men, with fewer school years, retired or never had a job, smokers, people who did not 

participate in annual physical examinations, and were already socially isolated prior to the start of the study. We also 

found that the combination of low education and being in the middle- and high-income tertiles was associated with the 

greatest reduction in survival days due to social isolation, with this pattern being stronger among women. Lastly, our 

simulations showed that education- and income-based disparities in survival may decrease if social isolation is 

eliminated from the population. Moreover around 11,000 deaths linked to social isolation among older adults with low 

education could be prevented annually. With this in mind, we believe that population-level interventions reducing 

social isolation would not only improve health on average but also mitigate existing health disparities. 

 

Contact information： Professor Naoki Kondo, Department of Social Epidemiology, Graduate School of Medicine 

and School of Public Health, Kyoto University, contact@socepi.med.kyoto-u.ac.jp 
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Introduction. Social isolation has been linked to higher mortality among older adults; however, it remains unknown 

how this relationship varies depending on one’s characteristics and across social groups (heterogeneous association). 

This information can help identify who suffers more from social isolation and informs whether interventions could have 

varying effects on health. To address this gap, we conducted a study using data from a cohort of Japanese older adults 

(JAGES). We identified groups that experience a greater impact of social isolation on death and determined how this 

could impact health disparities. Subjects and methods. JAGES consisted of ~20,000 older adults (JAGES, 2013–2022) 

followed-through for 9·4-years. We adjusted our analysis using 60 characteristics measured in 2010 (JAGES 2010) and 

used the insurance database to confirm 4,299 deaths by all causes in 2022. Then, using a novel machine-learning 

algorithm, we estimated the heterogeneous association between social isolation and mortality and simulated how 

eliminating social isolation in the population might change education- and income-based health disparities. Results. 

Social isolation was more prevalent among those with lower education and income and associated on average with 

69.5-day shorter survival days (restricted mean survival time [RMST] difference; 95% CI: -111, -28·4). There was 

evidence of heterogeneity wherein social isolation was associated with even shorter survival days in some subgroups 

(e.g., an average of 205 shorter survival days among the bottom fifth of the population ranked by survival time [95% CI: 

-321, -87·8]). This subgroup tended to be older, men, and have lower education. The association of social isolation with 

mortality was particularly stronger for people with a combination of low education and middle to high income, 

especially among women. There was also evidence that eliminating social isolation in the population might decrease 

education- and income-related health disparities. Moreover, individuals with lower levels of education accounted for a 

larger share of deaths attributable to social isolation (58.5% of excess deaths) and around 11,000 annual deaths from 

those with low education could be prevented of it is addressed. Discussion. Social isolation may be more harmful 

among those from socially disadvantaged backgrounds, and a combination of some characteristics can synergistically 

amplify its link with mortality. Proper population-level interventions informed with this evidence might not only 

improve health but also mitigate existing health disparities. Significance. Public health interventions may consider 

removing barriers to social connections among individuals from socially disadvantaged backgrounds (e.g., lower 

education/income). Future research should also focus on clarifying the effects of a wide range of interventions that 

allow tailor-fitting. It is also possible to use our findings as basis for a screening method that is able to detect individuals 

at risk for more adverse effects of social isolation. 
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