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ABSTRACT

Objectives To investigate whether having a purpose in life
(Ikigai) is associated with risk of cardiovascular disease
(CVD) mortality and whether the association varies by
employment status.

Design Prospective cohort study.

Setting Residents in 45 municipalities, Japan.
Participants 29 517 men and 41 984 women aged
40-79 years, free of CVD and cancer at baseline from
1988 to 1990.

Primary outcome measures CVD mortality.

Results During the median follow-up of 19.1 years, 4680
deaths (2393 men and 2287 women) from total CVD were
observed. Greater /kigai was associated with a lower risk
of CVD mortality, and the result was stronger for men

than for women. Stratified by employment status, the
inverse association was confined to unemployed persons.
Among unemployed persons, the multivariable HRs of
total CVD were higher for moderate and high versus low
levels of lkigai. Multivariable HRs (95% Cls) were 0.74
(0.57 t0 0.97) and 0.69 (0.52 to 0.93), P for trend <0.044,
respectively in men, and 0.78 (0.64 to 0.95) and 0.77
(0.61 to 0.97), P for trend=0.039 in women. No association
was observed among the employed, including part-time
workers, self-employed and homemakers for both men
and women. Such an inverse association remained even
after excluding early deaths within 5 years from the
baseline survey.

Conclusion Higher levels of /kigai were associated with a
lower risk of CVD mortality, especially for unemployed men
and women.

INTRODUCTION

Recently, there has been growing evidence
that positive psychological factors, such as life
satisfaction, happiness, life enjoyment, opti-
mism and purpose inlife, have been associated
with favourable health outcomes, including
reduced risk of cardiovascular disease
(CVD), in activities of daily living, cogni-
tive impairment and all-cause mortality."® A
meta-analysis of 17 studies (mainly from the
USA, Canada and Europe) reported that
psychological factors, such as meaning in life,

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Strengths included a population-based cohort study,
a large sample size and a long follow-up period.

= Another strength was the adjustment for many con-
founding factors including lifestyle habits, social and
psychological factors and medical histories such as
hypertension and diabetes mellitus.

= Limitation was a self-administered single-item
questionnaire on the purpose in life (/kigai) to assess
exposure at the baseline survey.

purpose of life, life satisfaction, positive effect
and self-esteem, were considered essential
components of well—being.7 In another meta-
analysis, high life purpose was associated
with a 17% lower risk of all-cause mortality
and cardiovascular events such as myocardial
infarction, cardiac death and stroke.®

‘lkiga? is a Japanese concept similar to
‘purpose in life’, ‘meaning of life’, ‘life worth
living’ and ‘reason to live’, which can be
translated as ‘that which most makes one’s
life seem worth living’.” In Japanese, Ikigai is
defined as a comprehensive concept related
to life satisfaction, self-esteem, self-efficacy,
morale and cognitive evaluation of the
meaning of one’s life."’Ikigai involves more
than enjoyment, pleasure or happiness and
provides significance for one’s value in life,
including subjective motivation for a living.""
In a previous prospective cohort study of 43
391 Japanese adults over 7 years’ follow-up,
the presence of a sense of Ikigai was associ-
ated with decreased risk of all-cause and
cardiovascular mortality among middle-aged
and elderly Japanese men and women."” A
panel study of 6739 US adults aged 53-105
years over a 4-year follow-up showed that a
higher level of purpose in life was associated
with a 22% reduced incidence of stroke after
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adjustment for age, gender, race/ethnicity and socioeco-
nomic status.'

A meta-analysis of 42 cross-sectional and prospective
cohort studies providing data on more than 20 million
people showed that unemployment was associated with
an increased risk of all-cause mortality, with a 63% higher
risk for those who experienced unemployment than
those who did not."* Unemployment status was associated
with an increased incidence of cardiovascular events such
as coronary heart disease and stroke associated with.'*"”
A study based on a population-wide dataset of 3 084 137
Belgian individuals aged 25-59 at the 2001 census showed
that unemployment status was associated with health
problems such as cardiovascular, endocrine and psychi-
atric disorders.'® According to a study of 297 construction
workers followed for 2 years, the longer the unemploy-
ment, the greater rise in blood pressure levels." Poor
health is a direct or indirect consequence of unemploy-
ment, and this causal relationship was mediated by health
behaviours such as tobacco or alcohol consumption.**

No study, however, has focused on the impact of Ikigai
on mortality risk by employment status. We hypothesise
that Ikigai positively impacts cardiovascular health even
in an unemployed situation. We aimed to test this hypoth-
esis using a long-term follow-up of a large-scale prospec-
tive cohort study of Japanese adults.

METHODS

Study population

The Japan Collaborative Cohort Study for the Evaluation
of Cancer Risks (JACC study) enrolled residents in 45 area
around Japan between 1988 and 1990. Participants were
required to conduct self-administered questionnaires
about their lifestyle and medical history concerning CVD
and cancer at baseline. The details of the study proce-
dure are described elsewhere.** Briefly, a total of 110 585
subjects (46 395 men and 64 190 women) aged 40-79
years old participated in the JACC study at the baseline
survey. Among the participants, 7692 were excluded due
to a history of CVD or cancer at baseline. Additionally,
31 392 (25 730 participants in areas with no questions
about Jkigai and 5662 participants who lacked informa-
tion about Ikigai) were excluded. Finally, 71 501 partici-
pants (29 517 men and 41 984 women) were eligible for
inclusion in the analyses (figure 1). Prior to the comple-
tion of the questionnaire, the participants were provided
informed consent to be involved in this epidemiological
study. Individual informed consent was obtained from
each participant in 36 out of the 45 study areas (written
consent in 35 areas and oral consent in 1 area). In the
remaining 9 areas, group consent was obtained from each
community representative.

Mortality surveillance

The date and cause of death for participants were deter-
mined by reviewing all death certificates from each area.
According to the International Classification of Diseases,

| 110,585 participants aged 40 to 79 years |

Excluded 7,692 participants who had a previous
history of cardiovascular disease or cancer

102,893 participants

Excluded 31,392 participants
25,730 in areas with no questions about Ikigai

5,662 who lacked information about Zkigai

| 71,501 participants |

|
l

| 29,517 men | | 41,984 women |

Figure 1 Flowchart for the selection of the study
participants.

10th revision, cause-specific mortality was defined within
total CVD mortality (I01-199). Type-specific CVD mortality
was defined as 160.0-169.8 for total stroke, 120.0-125.5 for
coronary heart disease, 150.0-150.9 for heart failure and
other CVDs. Total stroke was divided into three subtypes:
cerebral infarction (163.0-163.9), haemorrhagic stroke
(I60.0-161.9) and stroke of undetermined type (162.0-
162.9 and 164-169.8). From baseline until 31 December
2009, a total of 15 801 participants were censored because
of death, and 3986 were censored because they moved
out of their original residential area; follow-up was termi-
nated at the end of 1999 (four areas), 2003 (four areas)
and 2008 (two areas). The median follow-up period was
19.1 years (IQR, 10.4 to 20.7).

Baseline measurement

At baseline, we used a self-administered questionnaire
to obtain information on age, body mass index (BMI)
(calculated by dividing body weight in kg by height
rn2), smoking status, alcohol consumption, sleep dura-
tion, walking time per day, sports activity time per week,
education level, marital status, employment status and
psychological conditions such as Jkigai, perceived mental
stress, sense of life enjoyment and medical history of
hypertension and diabetes mellitus. lkiga: was assessed
using the question ‘How much Zkigai do you feel in your
daily life?” and responses were assessed using a four-point
Likert scale: ‘low’, ‘moderate’, ‘high’ and ‘very high’.
We collapsed ‘very high’ into ‘high’ for the analyses, as
did previous studies.” ** Other psychological conditions
were evaluated by single-item questions using four points
Likert scale.

Statistical analysis

For each participant, we calculated the person-years of
follow-up from the baseline surveys between 1988 and
1990 to the first endpoint of death, moving from the
community or the end of 2009. Mortality rates for CVD
were estimated according to the perceived levels of ITkigai
at baseline. We compared sex-specific and age-adjusted
mean or prevalence of baseline risk characteristics
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according to perceived levels of Ikigai among partic-
ipants using the linear regression or Mantel-Haenszel
test.

The analysis used a Cox proportional hazards model
to calculate sex-specific HRs and 95% CIs of CVD
according to perceived levels of Ikigai at baseline and
the risk of mortality from CVD at follow-up. The adjust-
ment was done for age and then for other potential
confounders: BMI (< 18.5, 18.5 to <25.0, 25.0-30.0,
30.0-35.0 and >35.0 kg/mg), smoking status (never,
ex-smoker and current smoker), alcohol consumption
(never, ex-drinker, 1-20 and >20.0 g ethanol per day),
sports activity time per week (almost never, 1-2, 3—4 and
=5 hours/week), walking time per day (almost never,
0.5, 0.6-0.9 and =1 hours/day), education levels (<13,
13-15, 16-18 and >19 years), marital status (living with
aspouse, divorced, bereaved and single), sleep duration
per day (<5, 5, 6, 7, 8, 9 and 210 hours/day), perceived
mental stress (low, moderate, high, very high), sense of
life enjoyment (always, sometimes, moderate, never)
and medical history of hypertension and diabetes
(yes or no). Missing values for these covariates were
treated as additional missing categories, and the model
contained these dummy variables. Furthermore, the
stratified analysis was performed for six categories of
employment status; employed, self-employed, part-time
workers, homemakers, unemployed and others. Home-
makers were regarded as the category of employed
because they were primarily women, and many of them
were assumed to have motivation for children and
housework in Japan. In addition, we conducted a sensi-
tivity analysis to exclude those who died early and those
who moved and were censored in the first 5 years of
follow-up and the type-specific CVD analysis for total
stroke, ischaemic stroke, haemorrhagic stroke, stroke
of undetermined type, coronary heart disease, heart
failure and other CVDs. To test for linear trends across
the Ikigai categories for baseline risk characteristics and
HRs, ordering variable of Ikigai (1: low, 2: moderate, 3:
high) was used. Probability values for statistical signifi-
cance were two-tailed, and a p value <0.05 was regarded
as statistically significant. The statistical analyses were
carried out using SAS V.9.4 (SAS Institute, Cary, North
Carolina, USA).

Patient and public involvement

Patients and/or the public were not involved in the
design, conduct, reporting, or dissemination plans of this
research.

RESULTS

During a follow-up of 1 160 648 person-years, the deaths of
4680 (men and women: 2393 and 2287) due to total CVD
were documented. Other deaths from major CVD types
were 2053 (1047 and 1006) total strokes, 716 (398 and
318) ischaemic strokes, 739 (344 and 395) haemorrhagic
strokes, 598 (305 and 293) strokes of undetermined type,

975 (550 and 425) coronary heart diseases, 792 (361 and
431) heart failures and 860 (435 and 425) other CVDs.

Table 1 shows the mean values or prevalence of cardio-
vascular risk factors and health behaviours at baseline
according to Ikigailevel. In both men and women, those
with high Ikigai tended to have higher levels of the
following factors: BMI, self-employed, higher education
(=16years), currentalcohol consumption, never smoking,
living with a spouse, sports activity (=1-2 hours/week),
walking time (=1 hours/day), low perceived mental stress
and high life enjoyment. Unlike men, women with high
Ikigai tended to be employed or part-time workers.

Table 2 shows the sex-specific risk of mortality from total
CVD according to the level of Ikigai, stratified by employ-
ment status. Men who had moderate and high Ikigai had
a lower risk of mortality from total CVD than those with
low Ikigai. Multivariable HRs (95% CIs) were 0.80 (0.68 to
0.93) and 0.74 (0.64 to 0.87); P for trend <0.001, respec-
tively. A similar inverse association was observed among
unemployed men, multivariable HRs (95% CIs) were 0.74
(0.57 to 0.97) and 0.69 (0.52 to 0.93); P for trend=0.044,
respectively. Women who had moderate and high Zkiga:
levels tended to have a lower risk of mortality from total
CVD than those with low Ikigai. But, tests for trend were
not statistically significant: multivariable HRs (95% CI)
were 0.87 (0.75 to 1.00) and 0.88 (0.76 to 1.03); P for
trend=0.136, respectively. Among unemployed women,
those who had moderate and high /kigai had a lower risk
of mortality from total CVD than those who had low Ikigai;
tests for trend were statistically significant: multivariable
HRs (95% CI) were 0.78 (0.64 to 0.95) and 0.77 (0.61
to 0.97); P for trend=0.039, respectively. No associations
were observed among the unemployed, including part-
time workers, self-employed and homemakers for both
men and women.

Table 3 shows the sensitivity analysis in which we
censored individuals who died and those who moved
during the first 5 years of follow-up, having excluded indi-
viduals who had an early death. The inverse associations
did not differ materially for both men and women.

Table 4 shows the risk of mortality from CVD types
according to the perceived levels of Ikigai among the
unemployed. Unemployed men and women with high
Ikigai had lower risks of mortality from total stroke, stroke
subtypes (ischaemic stroke, haemorrhagic stroke and
stroke of determined type), coronary heart disease, heart
failure and other CVDs than those with low Ikigai. After
adjusting for CVD risk factors, the inverse association
remained statistically significant for total stroke, stroke of
determined type and coronary heart disease.

DISCUSSION

In a large prospective cohort study, higher levels of Ikiga:
were associated with a lower risk of mortality from total
CVD among unemployed men and women after adjust-
ment for known cardiovascular risk factors, but such as
inverse association was not observed for the employed.
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Table 3 Sex-specific, multivariable HRs and 95% Cls of total cardiovascular mortality according to the perceived levels of
Ikigai after exclusion of deaths occurred 1-5 years from the baseline among unemployed persons

Ikigai
Low Moderate High .
Men

At risk 436 2262 1802

Person-years 4821 27 595 23 334

No. of deaths 84 368 250

Multivariable* HR 1.00 0.74 (0.57 to 0.97) 0.69 (0.52 to 0.93) 0.044
79 358 243

Deaths within 1 year exclude* 1.00 0.74 (0.56 to 0.97) 0.68 (0.51 t0 0.92) 0.044
73 343 232

Deaths within 2 years exclude* 1.00 0.77 (0.58 to 1.02) 0.71 (0.52 to 0.96) 0.087
67 318 223

Deaths within 3 years exclude* 1.00 0.75 (0.56 to 1.01) 0.71 (0.52 to 0.98) 0.104
60 299 210

Deaths within 4 years exclude” 1.00 0.78 (0.57 to 1.06) 0.72 (0.52 to 1.01) 0.157
56 282 201

Deaths within 5 years exclude* 1.00 0.75 (0.55 to 1.04) 0.69 (0.49 to 0.98) 0.115

Women

No. at risk 894 4364 2637

No. of person-years 11 864 62 898 38 599

No. of deaths 145 555 306

Multivariable* HR 1.00 0.78 (0.64 to 0.95) 0.77 (0.61 to 0.97) 0.039
138 540 299

Deaths within 1 year excluded* 1.00 0.78 (0.64 to 0.96) 0.78 (0.62 to 0.98) 0.056
134 526 290

Deaths within 2 years excluded* 1.00 0.79 (0.64 to 0.97) 0.78 (0.61 to 0.98) 0.061
125 498 281

Deaths within 3 years excluded* 1.00 0.77 (0.62 to 0.96) 0.78 (0.61 to 1.00) 0.057
113 480 273

Deaths within 4 years excluded* 1.00 0.81 (0.65 to 1.02) 0.83 (0.65 to 1.08) 0.193
112 462 267

Deaths within 5 years excluded* 1.00 0.78 (0.62 to 0.97) 0.80 (0.62 to 1.04) 0.092

*Adjusted for age, body mass index, smoking status, alcohol consumption, sports activity, walking time, sleep duration, education level,
employment status, marital status, sense of life enjoyment, perceived mental stress, medical history of hypertension and diabetes mellitus.

+

The lower risk of CVD mortality among the unemployed
was observed even after excluding early deaths within
5 years from the baseline survey. Furthermore, the risk
reduction was evident for total stroke and coronary heart
disease among the unemployed people.

The underlying biological mechanisms for the potential
preventive effect of Ikigaion mortality from CVD remained
unclear, but some reasons have been addressed. Elevated
levels of inflammatory markers such as C reactive protein
and interleukin-6 were associated with an increased CVD
risk. 7% A previous study using data from a 10-year panel
survey of 985 adults aged 25-74 years residing in the

USA showed that people with a higher purpose in life
had lower physiological function scores, calculated by
summarising biomarkers such as resting blood pressure,
heart rate variability, low-density lipoprotein cholesterol,
glycosylated haemoglobin, plasma C reactive protein,
interleukin-6, urinary measures of epinephrine/norepi-
nephrine and cortisol levels.”” Another study of 135 older
women aged 61-91 years found that those with higher
scores of purpose in life had lower levels of the soluble
IL-6 receptor, an inflammatory marker for stroke, coro-
nary heart disease as well as rheumatoid arthritis and
Alzheimer’s disease.”
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Table 4 Age-adjusted and sex-adjusted and multivariable HRs and 95% Cls of mortality from type-specific cardiovascular
diseases according to the perceived levels of lkigai among unemployed persons

Ikigai
Low Moderate High .

Total stroke No. at risk 1330 6626 4439

No. of person-years 16 684 90 493 61933

No. of deaths 107 375 242

Age-adjusted, sex-adjusted HR 1.00 0.58 (0.47 to 0.72) 0.51 (0.41 to 0.65) <0.001

(95% Cl)

Multivariable* HR (95% CI) 1.00 0.72 (0.57 to 0.91) 0.74 (0.56 to 0.96) 0.022
Ischaemic stroke No. of deaths 37 157 91

Age-adjusted, sex-adjusted HR 1.00 0.70 (0.49 to 1.00) 0.54 (0.37 to 0.80) 0.007

(95% Cl)

Multivariable* HR (95% Cl) 1.00 0.82 (0.56 to 1.20) 0.80 (0.51 to 1.24) 0.555
Haemorrhagic No. of deaths 30 95 67
SIS Age-adjusted, sex-adjusted HR ~ 1.00 0.54 (0.36100.82)  0.54(0.35t00.83)  0.008

(95% Cl)

Multivariable* HR (95% Cl) 1.00 0.74 (0.47 to 1.19) 0.84 (0.49 to 1.42) 0.425
Stroke of No. of deaths 40 123 84
undetermined type  age adjusted, sex-adjusted HR ~ 1.00 0.51 (0.36t0 0.73)  0.47 (0.3210 0.69)  <0.001

(95% ClI)

Multivariable* HR (95% Cl) 1.00 0.61 (0.41 to 0.90) 0.61 (0.39 to 0.96) 0.041
Coronary heart No. of deaths 43 196 99
disease Age-adjusted, sex-adjusted HR ~ 1.00 0.75 (0.54t0 1.05)  0.51 (0.36t0 0.74)  <0.001

(95% Cl)

Multivariable* HR (95% Cl) 1.00 0.77 (0.54 to 1.10) 0.64 (0.43 to 0.97) 0.103
Heart failure No. of deaths 43 187 120

Age-adjusted, sex-adjusted HR 1.00 0.73 (0.52 to 1.01) 0.65 (0.46 to 0.92) 0.055

(95% Cl)

Multivariable* HR (95% Cl) 1.00 0.90 (0.63 to 1.30) 1.01 (0.67 to 1.52) 0.663
Other CVDs No. of deaths 36 165 95

Age-adjusted, sex-adjusted HR 1.00 0.75 (0.52 to 1.08) 0.60 (0.40 to 0.87) 0.023

(95% ClI)

Multivariable* HR (95% Cl) 1.00 0.75 (0.51 to 1.11) 0.64 (0.42 to 1.00) 0.144

*Adjusted for age, sex, body mass index, smoking status, alcohol consumption, sports activity, walking time, sleep duration, education level,
employment status, marital status, sense of life enjoyment, perceived mental stress, medical history of hypertension and diabetes mellitus.
CVD, cardiovascular disease.

Two other prospective cohort studies using 9.1-year
follow-up data for 941 persons and 6-year follow-up data
for 2478 persons showed that the risk reductions asso-
ciated with positive psychological factors in all-cause
mortality and stroke incidence were stronger in men than
in women.”™* A previous report of the JACC study with
a 12.5-year follow-up showed that men with higher Ikiga:
had a reduced risk of CVD mortality but not women.** We
observed a similar inverse association of CVD mortality
risk in the present study and extended the evidence that
the inverse association between Jkigai and CVD mortality
risk was confined to unemployed men and women.

The present study has several strengths compared with
previous studies. First, a population-based cohort study

with a large sample size and a more extended follow-up
period allowed us to assess the risk of cardiovascular
mortality according to the perceived levels of Ikigai, strati-
fied by employment status. Second, we adjusted for many
confounding factors including lifestyle habits, social
and psychological factors and medical histories such as
hypertension and diabetes mellitus. There were some
limitations to our study. First, psychological factors such
as ITkigai were evaluated by a self-administered single-item
questionnaire. It has been noted that /kigai encompasses
not only eudaimonic well-being, that is, well-being that
pertains to internal virtue and pursuing human capacity,”
but also aspects of hedonic well-being characterised by
pleasure and satisfaction not necessarily resulting from a

Miyazaki J, et al. BMJ Open 2022;12:6059725. doi:10.1136/bmjopen-2021-059725
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virtuous activity.”® Unemployed persons with Ikigai were
possibly likely to have available eudaimonic or hedonic
well-being in their daily lives. However, the present study
did not provide information on the details of Ikigai.
Second, the presence of illness and preclinical condi-
tions may have influenced Ikigai at baseline, which could
lead to reverse causality. Therefore, we excluded histo-
ries of CVD and cancer and also conducted a sensitivity
analysis in which individuals who died or moved during
the first 5 years of follow-up were censored and found
that the inverse association between Ikigai and the risk
of CVD mortality remained unchanged. Lastly, although
we adjusted for numerous potential confounders, some
unmeasured confounders, such as the usage of medical
services, may still be present. A previous study using a
national panel study of 7168 US adults showed that having
a purpose in life was associated with a higher likelihood
of using healthcare services such as cholesterol tests, colo-
noscopies, mammogram/X-ray, pap smear and prostate
examinations.”

CONCLUSION

We found that higher levels of Ikigai were associated with
a lower risk of CVD mortality, specifically for unemployed
men and women. Having lkigai might be useful for the
risk reduction of CVD mortality among the unemployed.
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