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 Abstract 

  Background:  A rapidly ageing population presents major 
challenges to health and social care services. Cross-country 
comparative studies on survival among older adults are lim-
ited. In addition, Japan, the country with the longest life ex-
pectancy, is rarely included in these cross-country compari-
sons.  Objective:  We examined the relative contributions of 
social and behavioural factors on the differences in survival 
among older people in Japan and England.  Methods:  We 
used data from the Japan Gerontological Evaluation Study 
(JAGES;  n  = 13,176) and the English Longitudinal Study of 
Ageing (ELSA;  n  = 5,551) to analyse all-cause mortality up to 
9.4 years from the baseline. Applying Laplace regression 
models, the 15th survival percentile difference was estimat-
ed.  Results:  During the follow-up, 31.3% of women and 

38.6% of men in the ELSA died, whereas 19.3% of women 
and 31.3% of men in the JAGES died. After adjusting for age 
and baseline health status, JAGES participants had longer 
survival than ELSA participants by 318.8 days for women and 
by 131.6 days for men. Family-based social relationships 
contributed to 105.4 days longer survival in JAGES than ELSA 
men. Fewer friendship-based social relationships shortened 
the JAGES men’s survival by 45.4 days compared to ELSA 
men. Currently not being a smoker contributed to longer 
survival for JAGES women (197.7 days) and ELSA men (46.6 
days), and having lower BMI reduced the survival of JAGES 
participants by 129.0 days for women and by 212.2 days for 
men.  Conclusion:  Compared to participants in England, Jap-
anese older people lived longer mainly because of non-
smoking for women and family-based social relationships 
for men. In contrast, a lower rate of underweight, men’s bet-
ter friendship-based social relationships, and a lower smok-
ing rate contributed to survival among participants in Eng-
land.  © 2018 The Author(s)
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  Introduction 

 Overall, Japanese people have the longest life expec-
tancy in the world, especially Japanese women  [1] . Re-
search exploring the reasons for this greater longevity 
among the Japanese population has identified a range of 
potential explanations  [2–5] . A milestone review by Mar-
mot and Smith  [5]  identified economic growth, a low-fat 
diet, the public health system, and job security in Japan as 
the most important factors for greater longevity in this 
population. More recently, “a culture of hygiene, high lev-
els of educational attainment, an egalitarian society, and 
strong government that led public health programmes, 
particularly for tuberculosis control”    [3]    have been pro-
posed as key factors explaining the longevity of the Japa-
nese population. On the other hand, high blood pressure, 
higher smoking rates in men, increasing social inequali-
ties, and increasing obesity have been reported as recent 
threats to Japanese longevity  [2, 3] . 

 The health of the older population has become more 
important in ageing societies, and life expectancy at birth 
does not necessarily correspond to life expectancy at old-
er age  [6] . To date, there is limited evidence from cross-
country comparative studies that have directly examined 
the respective roles of health, behavioural, and social fac-
tors in relation to longevity among older adults. One 
study examined the association between behavioural fac-
tors and life expectancy among older adults though it fo-
cused on European countries only  [7] . However, most of 
the cross-country comparison studies on mortality only 
included Western countries. Here we compared popula-
tion data from Japan, the country with the highest life 
expectancy, with population data from England. The aim 
of this prospective cohort study was to determine the rel-
ative contributions of social and behavioural factors to 
differences in survival between older adults in England 
and Japan. 

 Methods 

 Data Source 
 Cohort data from two on-going prospective cohort studies, the 

English Longitudinal Study of Ageing (ELSA)  [8, 9]  and the Japan 
Gerontological Evaluation Study (JAGES) Project  [10, 11] , were 
used in this analysis. ELSA targets independent-living older adults 
in England aged 50 years or older and the first wave was conduct-
ed between 2002 and 2003. The first survey of the JAGES Project 
was conducted in 2003, drawing participants from 6 municipalities 
in the Aichi prefecture (at the time, the project was named the 
Aichi Gerontological Evaluation Study [AGES]). Although Japan 
has Okinawa, known in the past years as the Blue Zone  [12] , which 

is characterised as longer life in the world, the baseline survey did 
not cover this area. JAGES participants were community-dwelling 
individuals aged 65 years or older that were randomly selected 
from each municipality. Further details of ELSA and JAGES can 
be found in each cohort profile  [8, 10] . In our study, we analysed 
the data from individuals aged 65 years or older at the first wave in 
both studies. 

 Ethical Considerations 
 Ethical approval for the ELSA was granted from the Multicen-

tre Research and Ethics Committee (MREC/01/2/91). The AGES 
and JAGES study protocol and informed consent procedure were 
approved by the Ethics Committee on the Research of Human 
Subjects at Nihon Fukushi University (04-05 and 10-05). 

 Outcome Measure 
 The outcome was all-cause mortality occurring until 9.4 years 

(3,436 days) from baseline. The end of follow-up was March 15, 
2012 for the ELSA and March 28, 2013 for the JAGES. For both 
studies, mortality data were obtained by linking with administra-
tive records. For the ELSA, all-cause mortality was ascertained for 
the consenting study members (95% of the eligible participants) by 
linking to the National Health Service mortality register. For the 
JAGES, the mortality records of the national long-term care insur-
ance database (which contains each death reported by physicians 
to their local municipal government) were linked with 99% of the 
cohort participants.  

 Behavioural and Social Factors 
 For health-related behaviours, we used physical activity, smok-

ing, alcohol drinking, and body mass index (BMI). A level of phys-
ical activity was indicated by self-report on participants’ active in-
volvement in a sports club. The response was dichotomised. Based 
on the self-reported smoking status, participants were categorised 
into never smokers, past smokers, or current smokers. For alcohol 
drinking, participants were categorised into: non-drinking, not 
drinking every day, or drinking every day. A previous study re-
ported that a BMI of 22.5–25.0 had the lowest risk of mortality 
 [13] ; we set a BMI of 22.5–24.9 as the reference category of BMI 
variable. In our data, a small number of Japanese participants had 
a BMI of 30 or over, participants with a BMI of 25 or over were put 
into a category. Then, BMI was divided into the following groups: 
less than 18.5, between 18.5 and 22.4, between 22.5 and 24.9, or 25 
or over. 

 For social factors, socioeconomic status and social relation-
ships were used. As an indicator for socioeconomic status, par-
ticipants’ age when they completed their formal education (15 
years or younger, 16–18 years, 19 years or older) was used for both 
countries. In our study, social relationships were assessed via fam-
ily (marital status) and friendship-based social relationships (so-
cial network). For family-based social relationships, marital status 
was categorised into married, divorced/widowed, or non-married. 
For friendship-based social relationships, we assessed the frequen-
cy of meeting up with friends, grouped into: once or more a week, 
once or twice a month, or less than once a month. 

 Covariates 
 Age at baseline was categorised as 65–69, 70–74, 75–79, or 85 

years or older. In JAGES, older adults receiving the public disabil-
ity insurance benefit were not invited to the study even if they were 
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living at their home  [10] , whereas ELSA targets independently liv-
ing older adults. Due to this research design, it is likely that system-
atic differences exist in participants’ disability status between two 
studies. To account for this study design factor, activities of daily 
living (ADL) were adjusted in all models as covariates. ADL were 
determined from the participants’ response to three questions ad-
dressing the presence of difficulties in walking, bathing or shower-
ing, or using the toilet in both studies. Participants who reported 
one or more difficulties were regarded as partially disabled. We 
also used comorbidities to indicate the baseline health status of the 
participants as covariates. The ELSA data contained self-reports of 
doctor-diagnosed cancer, heart disease, stroke, hypertension, dia-
betes, and psychiatric disorders, whereas we used the receipt of 
medical treatments for cancer, heart disease, stroke, hypertension, 
diabetes, and psychiatric disorders for the JAGES sample. 

 Analysis 
 To estimate the country differences in survival, the Laplace re-

gression analysis was applied. The Laplace regression analysis en-
ables the estimation of the percentiles of survival time  [14–17] . In 
our study, the lowest mortality was observed among the female 
participants of JAGES at 18.5%. Therefore, we used the 15th sur-
vival percentile difference (15th PD), i.e., the difference in the time 
when the first 15% of the participants had died, to estimate the dif-
ference in survival between the groups  [17] . We also estimated the 
country difference in survival in relation to the explanatory factors. 
For sensitivity analysis, we also ran the Cox proportional hazards 
regression analyses  [16, 17] . 

 At first, to examine the contributions of each factor separately 
among the ELSA and JAGES participants, stratified analyses in 
each cohort were conducted. Then, the datasets for each cohort 
were combined, and we conducted pooled analyses. In the pooled 
analyses, we included the country dummy variable as a fixed effect 
to calculate the difference in survival between the ELSA and 
JAGES participants, and then examined the factors contributing to 
the difference in survival between the two cohorts, by calculating 
the number of days attributable to the different factors. For this 
purpose, several models were constructed. At first, before examin-
ing the contribution of each factor, age, ADL, and baseline health 
status (i.e., comorbidities) were included to adjust (Model 1). In 
Models 2–4, socioeconomic status (i.e., age at which the partici-
pants left full-time education) and social relationships variables 
(family-based and friendship-based) were separately added to 
Model 1. Then, these 3 variables were simultaneously included 
(Model 5). Modifiable health risks were separately added for: ex-
ercise (Model 6), alcohol drinking status (Model 7), smoking status 
(Model 8), and BMI (Model 9). To evaluate the degree of explained 
difference between the countries in survival time (days) by each 
factor, the change in the differences in survival between the models 
was calculated and displayed in a graph. 

 All analyses were stratified by gender. We did not apply weights 
on our analyses, given that ELSA and JAGES used the different 
sample weighting strategy. To support our decision, we conducted 
sensitivity analysis applying weights on both datasets. Because the 
results showed very close findings (see online suppl. Tables 1 and 
2; see www.karger.com/doi/10.1159/000485797 for all online sup-
pl. material), we report non-weighted results. Although the mor-
tality outcome did not have any missing information, missing data 
because of item non-response were dealt with multiple imputation 
using chained equations by the STATA programme  [18] . The 
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numbers of missing responses are shown in online supplementary 
Table 3. Imputation was conducted for each dataset (country) and 
gender separately and 10 multiply imputed datasets were pro-
duced. Models were independently applied for each of the 10 im-
puted datasets. The imputation models included auxiliary vari-
ables known to be predictive of missingness. Then, single mean 
estimates and adjusted standard errors were calculated using Ru-
bin’s rule  [19] . For sensitivity analysis, complete case analysis was 
also performed (in online suppl. Tables 4 and 5), which revealed 
similar results to those from the imputed data. As other sensitivity 
analysis, we excluded data from participants who died or dropped 
out during the first 2 years from the baseline to reduce the possibil-
ity of reverse causation (in online suppl. Tables 6 and 7). STATA 
SE version 14.1 (Stata Corp., College Station, TX, USA) was uti-
lised for all analyses. 

 Results 

 We analysed the data obtained from 3,083 women and 
2,468 men in ELSA (mean age: 74.7 [SD = 7.3] and 73.7 
[SD = 6.7] years, respectively) and 6,882 women and 
6,294 men in JAGES (mean age: 73.4 [SD = 6.3] and 72.5 
[SD = 5.7] years, respectively). The maximum follow-up 
period was 3,435 days (9.4 years), and the mean follow-up 
period was 3,047 days for women and 2,871 days for men, 
respectively.  

  Table 1  shows the baseline characteristics and mortal-
ity in both cohorts, and reveals significant differences be-
tween the countries in these characteristics. The number 
of deaths that occurred between the baseline and the end 
of the follow-up period was 964 (31.3%) women and 953 
(38.6%) men in ELSA and 1,330 (19.3%) women and 
1,968 (31.3%) men in JAGES. Mortality rates per person-
year were 3.9 and 5.1% for ELSA women and men and 2.3 
and 3.9% for JAGES women and men, respectively. 

 The results of the univariate and multivariable Laplace 
regression analyses on the differences in the 15th percen-
tile of survival according to the explanatory variables are 
presented separately for women ( Table 2 ) and men ( Table 
3 ). Older age, partial disability, and comorbid status were 
associated with a smaller percentile of survival time in 
both ELSA and JAGES in the univariate and fully adjust-
ed multivariate models. Participants with the single status 
had a smaller percentile of survival especially for ELSA 
men. Poorer friendship-based social relationships were 
associated with a smaller percentile of survival especially 
in JAGES men. More years of education, any drinking, 
and not being a current smoker tended to be associated 
with longer survival in both the ELSA and JAGES par-
ticipants. Lower (<18.5) BMI was associated with shorter 
survival especially for JAGES participants. The associa-

tions between each variable and 15th PD were similar in 
both men and women. These associations are similar to 
the sensitivity analyses through Laplace regression mod-
els that excluded those who died or dropped out during 1 
year or 2 years from the baseline (in online suppl. Tables 
6 and 7) and Cox proportional hazards models (in online 
suppl. Table 8). 

 There were differences in survival between the JAGES 
and ELSA participants. After adjusting for age, ADL, and 
baseline health status and comparing the samples when 
the first 15% of the participants had died, JAGES women 
survived for 318.8 more days than ELSA women (in on-
line suppl. Table 9, Model 1), and JAGES men survived 
for 131.6 more days than ELSA men (in online suppl. Ta-
ble 10, Model 1).  

  Figure 1  shows how much each of the aforementioned 
factors explains these differences in 15th   percentile of sur-
vival between the two cohorts. For example, smoking 
contributed to 197.7 days (obtained from online suppl. 
Table 9, Models 5 and 8; 320.8 minus 123.1) of longer sur-
vival for JAGES women compared to ELSA women. This 
is explained as follows. There were more smokers among 
ELSA women compared to JAGES women ( Table 1 ), and 
smokers had shorter survival than non-smokers ( Table 2 , 
online suppl. Table 9). In contrast, smoking was more 
prevalent among JAGES men compared to ELSA men. As 
a result, although smoking was associated with increased 
mortality in both JAGES and ELSA men ( Table 3 ), the 
lower smoking rate among ELSA men contributed to 46.6 
days longer survival compared to JAGES men. 

 Among women, not smoking were the most important 
factor for survival among JAGES compared to ELSA par-
ticipants, whereas being a non-daily drinker was the most 
important contributing factor for longer survival among 
ELSA compared to JAGES women. Not being under-
weight also contributed to longer survival among ELSA 
compared to JAGES women. 

 Among men, rich family-based social relationships in 
JAGES was the most important contributor to longer sur-
vival compared to ELSA. Although the association of 
family-based social relationships seemed to be stronger 
among ELSA men ( Table 3 ), the prevalence of being mar-
ried was higher among JAGES men ( Table 1 ). Therefore, 
a higher prevalence of being married seemed to contrib-
ute to 105.4 days longer survival in JAGES compared to 
ELSA. 

 For ELSA men, not being underweight, non-daily 
drinking, being a non-smoker, and better friendship-
based social relationships contributed to increased sur-
vival compared to JAGES men. Friendship-based social 
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relationships predicted survival among JAGES partici-
pants only ( Table 3 ), and the prevalence of poorer friend-
ship-based social relationships was higher among JAGES 
men ( Table 1 ). Therefore, a lack of friends contributed to 
45.4 fewer days of survival in JAGES compared to ELSA 
men. 

 Discussion 

 Research evidence on survival among older adults 
based on cross-country comparative studies is limited, es-
pecially with Japan, which has the longest life expectancy. 
In this study, we examined the differences in 15th percen-
tile of survival between older individuals living in Japan 
and England from two prospective cohort studies, and 
identified the factors contributing to these differences. 

The participants in Japan lived longer than those in Eng-
land at the 15th percentile of all-cause mortality after ad-
justing for age, ADL, and baseline health status. Major 
contributing factors for the higher survival among the 
JAGES compared to ELSA participants were lower smok-
ing rate in women, and better family social relationships 
in men. In contrast, several factors contributed to longer 
survival in ELSA compared to JAGES participants: a low-
er rate of underweight, moderate alcohol drinking for 
both women and men, better friendship-based social re-
lationships in men, and a lower smoking rate in men. 

 Strengths and Limitations of this Study 
 To the best of our knowledge, this is the first cross-

country comparative population-level study to show the 
absolute difference in survival (days) between the two 
countries and the size of the effect of the factors contrib-

–212.2

–46.6

–147.2

23.3

–45.4

105.4

32.6

–129.0

197.7

–173.3

7.2
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7.7

Longevity for ELSA   Longevity for  JAGES

Women
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Longevity, days
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Not current smoking
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Higher socioeconomic status

Family-based social relationships
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Not current smoking

Not lower BMI

–250 –150 –50 0 50 150 250

  Fig. 1.  Reasons for the difference in longevity (days) by each factor 
between the English Longitudinal Study of Ageing (ELSA) and the 
Japan Gerontological Evaluation Study (JAGES) presented sepa-
rately by gender. Explained difference in longevity (days) was cal-
culated from the results in online Supplementary Tables 9 and 10: 
socioeconomic status (model 1 minus model 2), family-based so-

cial relationships (model 1 minus model 3), friendships-based so-
cial relationships (model 1 minus model 4), physical activity (mod-
el 5 minus model 6), alcohol drinking (model 5 minus model 7), 
smoking (model 5 minus model 8), and BMI (model 5 minus mod-
el 9). 
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uting to that difference. Using absolute measure is more 
appropriate in public health decision making because 
they are easier to explain to the general public than rela-
tive risks  [20, 21] . Several previous studies directly com-
pared country differences using pooled data, but they 
provided relative measures rather than absolute measures 
 [22, 23] . Traditional life table methods enable the direct 
assessment of absolute longevity, yet a limited number of 
factors can be tested with these methods  [6, 24, 25] . Al-
though recently applied advanced methods enable the 
consideration of multiple factors with absolute longevity, 
direct comparison between countries using pooled data 
has not been conducted  [7] . 

 In this study, because we could use pooled cohort data, 
the country in which the participant resided was treated 
as a fixed effect, using a dummy variable. As there is low-
er possibility of reverse temporal association between the 
country of residence among older people and individual 
sociodemographic characteristics and behaviours, the 
possibility of bias when estimating the mediation effect is 
small.  

 In both ELSA and JAGES, the mortality information 
was reliable and obtained via credible official sources. Ad-
ditionally, most of the explanatory variables used in this 
analysis were obtained through a similar approach across 
the two studies. On the other hand, while we had relevant 
information for when participants were older adults, we 
could not consider various demographic, psychosocial, 
and environmental factors in early life due to a lack of 
available and comparable data.  

 There are notable differences between the two coun-
tries in those factors and they could have played a role in 
explaining our results; for example, accumulation of 
stress through divergent historical experiences could 
have affected the difference in health between the two co-
horts. Inclusion of objective measures to indicate physical 
health status or environmental factors that are compara-
ble in two cohorts could elaborate explaining the differ-
ences in the mortality between the two cohorts. Although 
both England and Japan have universally accessible health 
care systems, there are differences in health care provi-
sion  [26] . The effect of medical care access on the out-
come should be considered in future studies.  

 High blood pressure is reportedly the greatest risk fac-
tor for mortality among Japanese women  [2] . Although 
we used comorbidities including hypertension in our 
models, having an objective blood pressure measure 
could have allowed further explanation of the differences 
in longevity between the two countries. In addition, be-
cause this study used cohorts of older adults who survived 

at least at the baseline of the survey, selection bias could 
overestimate the association of factors such as moderate 
alcohol drinking  [27] . Our results suggest that moderate 
drinkers have a longer life than non-drinkers. 

 Although a J-shaped relationship between alcohol 
consumption and all-cause mortality has been previously 
reported  [28] , a recent systematic review has challenged 
the merits of moderate drinking after considering several 
biases  [29] . In addition, a study on the British cohort of 
people born in 1958 suggested that non-drinking would 
be likely to be associated with long-term illnesses in early 
life  [30] . Although we accounted for comorbidities at 
baseline, a precise measure to indicate quantity of alcohol 
intake that was comparable to both countries was impos-
sible to obtain; instead, we used frequency of alcohol use. 
Results from alcohol use need to be carefully interpreted. 

 Another limitation relates to differences in the study 
designs between the two cohorts. The sampling strategies 
were different and the JAGES 2003 did not contain (or 
aim for) a national representative sample. In addition, 
older adults with disability were excluded from the 
JAGES but not from the ELSA sample. We accommo-
dated the potential selection bias by accounting for the 
baseline ADL and we only included those aged 65 years 
and over in both studies. Additionally, in the sensitivity 
analyses, we excluded participants who died within 1 year 
or 2 years from the baseline, which likely reduced the pos-
sibility of health selection bias in our study. 

 Our study is based on the use of self-reported ques-
tionnaires from two cohorts. It is possible that compara-
bility in these cohorts is limited to some degree, such as 
ADL. Given the cultural differences in these two cohorts, 
their response to the ADL questions may be different. 
However, the questions were phrased similarly in the two 
cohorts with regard to their ability to perform certain dai-
ly tasks. Moreover, this is treated as a covariate in our 
study. We are therefore confident that potential response 
bias is minimal in our study. Questions were phrased dif-
ferently to the cohort members to obtain baseline health 
status for this study, which raises the question for compa-
rability in this study. However, baseline health status is 
treated as a covariate in the model; we think that the effect 
on the longitudinal associations between social determi-
nants and longevity is minimal. 

 In relation to the analyses, we estimated the 15th sur-
vival PD, the difference in the time when the first 15% of 
the participants had died. Future studies with longer fol-
low-up would better inform cross-country differences in 
social determinants of longevity. 
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 Although the effect of the long-term change in the base-
line characteristics on longevity is not in our study focus, 
this is likely to affect the course of longevity. Future studies 
including time-varying factors would inform us how the 
policies relevant to healthy ageing to be formulated. 

 Comparison with Previous Studies 
 The reasons for the longevity observed in Japanese 

people have been examined in previous studies. The life 
expectancy at birth for Japanese women was the longest 
internationally with 86.8 years in 2015  [1] . Japanese men 
also have a comparatively long life expectancy at 80.5 
years. Since the milestone studies related to longevity 
among Japanese individuals conducted by Marmot and 
his colleagues  [4, 5] , lower mortality from coronary heart 
disease, which is partly attributable to lower serum cho-
lesterol levels, has been considered one of the reasons for 
the longer life expectancy found among the Japanese  [3] . 
However, present analyses did not show any significant 
association of overweight, a possible indication of higher 
serum low density cholesterol, and therefore shorter sur-
vival. On the contrary, we found a significant association 
between underweight and shorter survival among Japa-
nese participants, which can offer additional support to a 
J-shaped or U-shaped association between BMI and mor-
tality among Japanese  [12, 30] .   Previous studies have re-
ported that BMI has a J-shaped or U-shaped relationship 
with mortality  [13, 31] . A recent study that pooled cohort 
data from 10 million participants reported that those with 
a BMI of 22.5–25.0 had the lowest risk of death compared 
to those who were categorised as underweight or over-
weight  [13] . Findings from our previous study on older 
Japanese individuals also support the same trend  [32] .  

 In addition, the association of BMI with all-cause mor-
tality varies according to age; a relatively higher BMI is 
associated with lower mortality among older populations 
compared to younger populations  [33, 34] . In a meta-
analysis of older adults, higher all-cause mortality was ob-
served among people with a BMI of 35 or more and a 
significant increment of hazard ratio was not observed 
among people with a BMI of 30–34  [34] . This may explain 
why we did not observe shorter survival among the over-
weight participants in ELSA. Being underweight among 
older adults is associated with frailty  [35] , and frailty is 
linked to shorter longevity  [36] . In the present study, a 
relatively large number of older Japanese had a BMI of 
less than 18.5, which was associated with increased mor-
tality. Therefore, being underweight in older populations 
should be considered an important public health issue, 
especially in Japan. 

 Our results also showed that smoking reduced longev-
ity by about 2 years even when making comparisons only 
for the period that the first 15% of participants died. 
Smoking is the greatest risk factor for death among Japa-
nese men  [2, 37] . We also confirmed the harmful effects 
of smoking, as the high smoking rates among Japanese 
men reduced their survival and decreased the difference 
in survival between the Japanese and English cohorts by 
46.6 days. In contrast, the lower rates of smoking among 
women in Japan partially explained why their survival 
was 197.7 days longer than women in England. Therefore, 
among older populations, smoking is still an important 
public health issue that predominantly affects different 
genders in these two cohorts (Japanese men and English 
women). 

 Previous studies have shown the considerable health 
benefits of social relationships, such as marriage and con-
tact with friends, with both factors associated with longer 
longevity  [38, 39] . Our study added the knowledge about 
the different distribution of social relationships regarding 
health in two cohorts. The longevity of the participants in 
Japan could partly be explained by social relationships 
with families, especially for men. In contrast, longevity 
for men in England compared to men in Japan was part-
ly derived from their social relationships with friends. 

 Similar to previous studies, the present study also con-
firmed that a higher educational level was associated with 
longer survival  [40, 41] . However, education did not sub-
stantially explain the differences in longevity between the 
two cohorts of older adults, since their education levels 
were similar. This similar distribution of educational at-
tainment in this generation in Japan and UK has already 
mentioned in a previous study  [5] . 

 Public Health Implications 
 Although the mean longevity was longer among the 

participants in Japan, we found some factors that contrib-
uted to survival among the participants in England. Tack-
ling the factors that contribute to reduced survival, such 
as smoking for JAGES men and ELSA women, could ef-
fectively improve survival in both countries. In relation 
to social relationships, public health interventions to pro-
mote social relationships with friends have been advo-
cated  [42] . In Taketoyo in Japan, a resident-centred com-
munity intervention programme was developed to pro-
vide opportunities to promote social interactions with 
community members. The programme improved social 
interactions and reduced the incidence of functional dis-
ability among older adults. Improving social relation-
ships with family members, skills in handling worries and 
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demands, and conflict management within families are 
all potentially important components of community in-
terventions  [43] . 

 Conclusions 

 The participants in Japan lived significantly longer 
than those in England. Lower smoking rates in women, 
and better family social relationships in men were major 
contributors to the longevity among the Japanese partici-
pants. In contrast, a lower rate of underweight, better 
friendship-based social relationships in men, and a lower 
smoking rate in men contributed to survival among par-
ticipants in England. Modifying health-related behav-
iours and enriching social relationships could make a dif-
ference in survival among elderly at the population level. 
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