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Abstract

Background: The national health promotion program in the twenty-first century Japan (HJ21) correlates life
purpose with disease prevention, facilitating the adoption of healthy lifestyles. However, the influence of clustered
healthy lifestyle practices on life purpose, within the context of this national health campaign remains uninvestigated.
This study assessed the association between such practices and life purpose, in line with the HJ21.

Methods: We performed a nationwide cross-sectional survey on certified specialists in health management.
Participants’ demographic information, lifestyle, and purpose in life were measured using a validated tool. The cohort
was median-split into two groups based on their clustered health-related lifestyle score. The values for health-related
lifestyle and purpose were compared between the two groups and the correlation between health-related lifestyle and
purpose in life was measured.

Results: Data from 4820 participants were analyzed. The higher-scoring health-related lifestyle group showed a
significantly higher life purpose than the lower group (35.3 vs 31.4; t = 23.6, p < 0.001). There was a significant
association between the scores of clustered healthy lifestyle practices and life purpose (r = 0.401, p < 0.001). The higher-
scoring health-related lifestyle group achieved a higher life purpose than the lower-scoring group. This association
between healthy lifestyle practices and life purpose denotes a positive and linear relationship.

Conclusions: Our results suggest that individuals who have a better health-related lifestyle gain a higher sense of life
purpose. In other words, a healthy lifestyle predicts a purpose in life. Our findings posit that examining the causal
relationship between healthy lifestyle and purpose in life may be a more efficient approach toward health promotion.
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Background
Several studies have investigated the implications of life
purpose, and literature has shown that a strong sense of
purpose in life was positively associated with positive
health outcomes [1–6]. Thus, having a sense of purpose
in life is a vital component of human life. Due to a

rapidly aging society in Japan, a national health promo-
tion program in the twenty-first century—Health Japan
twenty-first century (HJ21)—considers purpose in life as
one of the major target goals of health promotion [7].
Purpose in life is defined as “a self-organizing life aim

that stimulates goals” [1] and is known to promote
healthy behaviors and give life meaning [8, 9]. Ikigai is a
Japanese word for what is considered an important fac-
tor for achieving better health and a fulfilling life [10].
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Ikigai is defined as something to live for, exemplifying
the joy and the goal of living [11]. Although Ikigai may
not be fully comparable to purpose in life, it does con-
tain the respective concept and plays a cardinal role in
yielding positive health-related outcomes [12].
Notably, health outcomes associated with life purpose

or Ikigai include physical [1, 12, 13] and mental health
[3, 13], quality of life [4], disease mortality [1, 12], and
longevity [12]. Possessing a strong sense of purpose in
life has been associated with a lower risk of mortality
and cardiovascular diseases [1] (relative risk: 0.83 and
0.83, respectively). The study concluded that purpose in
life tends to yield health benefits. One of the mecha-
nisms considered in the literature was the benefits asso-
ciated with a healthy lifestyle. People who have adopted
a higher purpose in life tend to follow healthier lifestyle
practices, which may decrease the incidence of non-
communicable chronic diseases, such as cardiovascular
diseases or cancer.
Healthcare personnel are responsible for the health of

their patients. Studies have shown that healthcare
personnel are more likely to encourage healthy lifestyle
behaviors among their patients if they engage in such
behaviors themselves. Our study population comprises
certified specialists in health management who routinely
provide advice on health to individuals in their commu-
nity. Investigating the relationship between lifestyle and
purpose in life among healthcare personnel, our target
population, is therefore of great scientific interest.
There is a hierarchy of causality among chronic dis-

eases. Non-communicable diseases, such as diabetes,
stroke, cancer, and coronary artery disease, have risk fac-
tors. In the case of risk factors, such as hypertension,
smoking, dyslipidemia, hyperglycemia, studies typically
signified proximal causes [14, 15]. A healthy lifestyle is a
central causality for these risk factors and thus basic life-
style should be considered a fundamental and proximal
risk factor for the aforementioned non-communicable
diseases. Studies also highlight that healthy lifestyle prac-
tices prevent many similar chronic diseases [16, 17], and
that intervening to promote healthier lifestyle decreases
mortality due to non-communicable diseases [18, 19].
Hence, the notion that health benefits are brought
through a healthy lifestyle may be supported if the life-
style strongly correlates with purpose in life.
In this context, however, research exploring the associ-

ation between purpose in life and healthy lifestyle prac-
tices remain scarce. Moreover, existing literature usually
considers a single health behavior in relation to purpose
in life. To determine the relationship between purpose
in life and clustered health-related lifestyle—the funda-
mental and proximal cause of many health outcomes—
the potential benefits of purpose in life towards disease
prevention and health must be deciphered.

This study aimed to investigate the association be-
tween health-related lifestyles, in line with the HJ21, and
purpose in life, measured with a validated tool to better
understand the relational mechanisms.

Method
Study design
The design was a cross-sectional study on a cohort of
nationwide certified specialists in health management.
We surveyed health-related lifestyles similar to those in
the questionnaire used for the HJ21. Our questionnaire
is based on the one of the oldest national health surveys
around the world, the National Health and Nutrition
Survey conducted by Japanese Government [20]. This
survey is the oldest of all national health examination
surveys currently conducted worldwide and serves as a
comprehensive database for risk factors related to non-
communicable diseases in Japan. The survey includes
questions on demographic data and health-related
habits, such as physical activity and exercise, nutrition
and diet, smoking, stress, and alcohol intake. Purpose in
life was measured with a validated tool in Japanese using
the purposeful life scale (Ikigai-9) [21]. The ethics com-
mittee of the Saitama Medical University approved the
study (ID: 896, 2018).

Participants
Study participants were certified specialists in health
management who actively pursued professional growth
provided by the Japanese Association of Preventive
Medicine for Adult Disease [22]. This certification is
sponsored by the Ministry of Education, Culture, Sports,
Science and Technology, Japan. We excluded specialists
who did not actively engage in continuing education or
health promotion activities. These specialists are ex-
pected to engage the community and the society they
live in to promote health and wellbeing. Specialists in
health management are certified in multiple processes of
study. Candidates study various aspects within the
course, including health promotion, lifestyle-related dis-
eases, mental health, nutrition, environment and health,
physical activity and exercise, emergency medicine, life
support, and health care system. To register, candidates
must pass the final written examination. The Japanese
Association of Preventive Medicine for Adult Disease
encourages specialists to participate in numerous activities
by facilitating health promotion workshops, speeches, and
activities after registration. Among these individuals who
met our inclusion criteria (N = 9149), 4820 agreed to par-
ticipate in the survey.

Variables and measurements
Variables measured in this study were demographic
characteristics; health-related habits, including physical
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activity and exercise, nutrition and diet, smoking, stress,
and alcohol intake; and purpose in life. There were
eleven health-related lifestyle questions, of which five
were two-scaled (“Intention to maintain ideal weight,”
“Exercise,” “Alcohol intake,” “Manage lifestyle to prevent
disease,” and “Smoking”). For these items, a score of “1”
was assigned for an unhealthy lifestyle and a score of “4”
was assigned for a healthy lifestyle. The rest of the six
health-related habits (“Reading nutritional information
labels,” “Maintaining a balanced diet in daily life,”
“Intention for exercise,” “Stress,” “Rest,” and “Sleep”)
were to be answered on a four-point scale, from “4”
(most favorable) to “1” (least favorable). Finally, we
added the values of each answer to the questions on the
health-related lifestyle of the participants as their clustered
health-related lifestyle scores. To measure purpose in life,
we used the Ikigai-9 scale, a validated tool to quantify pur-
pose in life. The Ikigai-9 is a psychometric tool that mea-
sures across the dimensions of (1) optimistic and positive
emotions toward life, (2) active and positive attitudes to-
wards one’s life, and (3) acknowledgement of the meaning
of one’s existence [23]. The Ikigai-9 scale consists of nine
questions on various aspects of life purpose and each
question must be answered on a five-point scale, from “1”
(Strongly disagree) to “5” (Strongly agree). These variables
and measurements were previously described elsewhere
[24]. Considering the variables, age, weight, height, BMI,
volume of alcohol intake, and purpose in life scores were
numeric. Sex, healthy lifestyle, smoking, alcohol intake,
and stress comprised either binary or ordinal data.

Analysis
Descriptive statistics (i.e., mean, standard deviation,
range) were used to describe participants’ characteristics.
The cohort was divided into two groups (i.e., a higher
and lower group, with a cut-off using the median score)
based on the clustered health-related lifestyle scores.
The correlations between age and lifestyle score and be-
tween age and purpose in life score were analyzed. The
difference in the Ikigai-9 score between the two clus-
tered health-related lifestyle score groups was investi-
gated. Further, the effect size of the difference in Ikigai-9
score between the two groups was calculated with using
Cohen’s d. The association between the clustered
health-related lifestyle score and the Ikigai-9 score was
also analyzed as a bivariate correlation and a correlation
coefficient was calculated to see whether the health-
related lifestyles accounted for life purpose. A multiple
regression analysis was performed to determine the asso-
ciation between the clustered health-related lifestyle
score and the purpose in life score, after controlling for
age. All statistical tests were two-tailed and the software
IBM SPSS Statistics (Version 26.0. Armonk, NY) was
used for the analysis.

Results
The demographic and health-related lifestyle characteris-
tics of the study participants are shown in Table 1. In
total, 4820 certified specialists in health management
were included in the analysis. There were 3190 women
(66.2%) and 1630 men (33.8%). The mean (SD) age of all
study participants was 55.4 (±12.2) years. The majority
of the participants (85.0%) were non-obese and
“intended to keep ideal weight” and “maintain a healthy
lifestyle (82.6% and 89.2%, respectively) to prevent
lifestyle-related disease,” such as obesity, metabolic syn-
drome, and cardiovascular disease. We also found that
more than 80% of the study participants “read nutri-
tional information labels” and more than 90% “main-
tained a balanced diet in daily life.” Regarding exercise
and physical activity, more than 80% of the study partici-
pants “intended to exercise” and approximately 64% of
them achieved the recommended levels. These findings
reflected a low rate of obesity among the participants,
which was 15.0% in the study. While most of the partici-
pants reported resting and sleeping adequately, the rate
of taking on stress was high (74.4%). The descriptive
analysis of the Ikigai-9 scores confirmed that it was nor-
mally distributed, based on the histogram and P-P plot.
Table 2 shows the demographics and healthy lifestyle

practices for both the higher and lower clustered health-
related lifestyle score groups. We found consistent favor-
able results in all measured health-related habits in the
higher clustered health-related lifestyle score group.
There was a significant difference in the scores of pur-
pose in life between the higher group and the lower
clustered health-related lifestyle score group (t = 23.6,
p < .0001). In the higher group, the average score of pur-
pose in life was 35.3 (95% CI; [35.1–35.5]), while for the
lower group, the average score for purpose in life was
31.4 (95% CI; [31.2–31.7]). The differences in the Ikigai-
9 purpose in life scores of the two groups and its effect
sizes (Cohen’s d) were 3.8 (95% CI; [3.5–4.2]) and 0.68,
respectively. Moreover, there was a significant associ-
ation between the clustered health-related lifestyle score
and purpose in life score, r = .401, p < .001. The signifi-
cance remained after controlling for age. Correlation be-
tween age and both lifestyle and purpose in life were
significant (Pearson r = 0.29 and 0.15, respectively; both
p < .05).

Discussion
We found that the higher-scoring clustered health-
related lifestyle group showed a statistically significant
higher purpose in life than the lower-scoring clustered
health-related lifestyle group. The study also highlighted
a significant positive association between the clustered
health-related lifestyle score and the Ikigai-9 score. To
the best of our knowledge, this study was the first to

Hirooka et al. BMC Public Health          (2021) 21:820 Page 3 of 8



show that a strong sense of purpose in life correlates
with clustered health-related lifestyles in the context of a
national health campaign. Several studies indicate a posi-
tive relationship between purpose in life and health-
related lifestyles [1, 25–27]. Furthermore, many publica-
tions reveal a correlation between a single healthy habit
and purpose in life. Therefore, our findings—that affirm
a positive relationship between purpose in life and clus-
tered health-related lifestyle—are consistent with previ-
ously reported results and help broaden the evidence of
this association.
Exploring the mechanistic link of purpose in life with

a healthy lifestyle may help us understand this relation-
ship. While studies highlight the positive relationship be-
tween purpose in life and health-related lifestyle, a few
studies’ results are inconsistent with our findings. For
example, an existing prospective study did not observe a
positive association between purpose in life and healthy
sleep patterns [28]. In other studies, the purpose of life
was not associated with smoking [29, 30]. Notably, the
mechanistic link between health-related lifestyle and
purpose in life has not been well examined. Hooker
et al. proposed a hypothesized model linking purpose in
life with health [31]. They summarized the relationship
between life purpose and health outcomes by utilizing
the concept of self-regulation. In the model, they pro-
posed that life purpose influenced health through three
self-regulatory processes and skills: stress-buffering,
adaptive coping, and health behaviors. Health-related
lifestyle, one of the self-regulatory processes, is the result
of individuals setting goals, monitoring their progress,
and using feedback to modify their lifestyle [31]. Thus, a

Table 1 Demographic Characteristics of the Cohort

Characteristics Total

Sex

Male 1630

Female 3190

Age range 4820

< 30 years 129 (2.7)

30–39 years 372 (7.7)

40–49 years 930 (19.3)

50–59 years 1541 (32.0)

60–69 years 1291 (26.8)

70–79 years 489 (10.1)

≥ 80 years 68 (1.4)

Age (Ave years, SD) 55.4 (12.2)

Height (Ave cm, SD) 161.3 (8.0)

Weight (Ave kg, SD) 57.5 (10.8)

BMI (Ave kg/m2, SD) 21.9 (3.3)

Obesity (%) 15.0

Intention to keep ideal weight (%)

Yes 82.6

No 17.4

Managing Lifestyle for disease prevention (%)

Yes 89.2

No 10.8

Reading nutritional information labels (%)

Always 34.3

Often 47.9

Rarely 13.4

Very rarely 4.3

Maintaining a balanced diet in daily life (%)

Always 52.8

Often 38.0

Rarely 8.0

Very rarely 1.2

Intention for exercise (%)

Always 42.3

Sometimes 41.3

In the past 13.2

Never 3.1

Adequate Exercise (%)

Yes 63.9

No 36.1

Excessive alcohol intake (%) 5.8

Smoking (%)

Current 6.1

Past 18.0

Table 1 Demographic Characteristics of the Cohort (Continued)

Characteristics Total

None 75.8

Stress (%)

High 20.4

Moderate 54

Low 21.8

None 3.7

Rest (%)

Satisfactory 20.5

Adequate 54.0

Not adequate 21.8

Not satisfactory 3.7

Sleep (%)

Satisfactory 21.3

Adequate 57.4

Not adequate 20.3

Not satisfactory 1.0
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purpose provides the foundation and motivation for en-
gaging in a healthy lifestyle. Kim et al. also suggested
that sense of purpose in life enhances the likelihood for
engagement in restorative health-related lifestyle prac-
tices (e.g., physical activity, healthy sleep quality, use of
preventive health care services) from cardiovascular dis-
ease to the indirect effect of behavior [32].
There is an alternative explanation for the mechanistic

link between purpose in life and health-related lifestyle.
A reverse causality model suggested that engaging in
healthy lifestyle practices could predict a greater purpose
in life [31, 33]. Our results denoted that the group with
a higher score in purpose in life performed healthier life-
style practices and behaviors (Table 2), which can be
supported by either of the hypothesized models. Age sta-
tistically significantly influenced both lifestyle and pur-
pose in life in this study, while gender did not. However,
age did not change overall relation between lifestyle and
purpose in life. This infers that age may act as a moder-
ator on the association. Further research is needed to
clarify the mechanism and the directionality of the asso-
ciation, including any modifying factors. The mechanism
to explain the causal relationship between life purpose
and healthy lifestyle practices helped prepare for healthy
aging by preventing diseases, increasing health longevity,
and imbuing a health-oriented drive, which are the
major goals of the HJ21.
Additionally, the difference in life purpose scores be-

tween the two groups (35.3 vs 31.4), shown in Table 2,
should be further explored, whilst we found a statisti-
cally significant difference and a correlation between
healthy lifestyle practices and purpose in life. Rather
than being a single concept, purpose in life has several
elements and a more comprehensive construct. The ma-
jority of measurement tools concerned with meaning in
life assess two distinct concepts: coherence and purpose
[34]. Coherence is a sense of comprehensibility, or one’s
life “making sense,” which is descriptive and value-
neutral. Purpose means a sense of core goals, aims, and
direction in one’s life, which is more evaluative and
value-laden in concept. Ikigai is the Japanese concept
meaning a sense of life worth living. The Ikigai-9 scale
used in this study has three constructs for measuring the
purpose in life; (1) optimistic and positive emotions

Table 2 Comparison between Lower and Higher Health-related
Lifestyle Groups

Characteristics High Low

Sex

Male 882 748

Female 1701 1489

Age (Ave years, SD) 58.2 (12.0) 52.1 (11.5)

BMI (Ave kg/m2, SD) 21.8 (3.0) 22.0 (3.7)

Obesity (%) 12.2 18.3

Intention to keep ideal weight (%)

Yes 92.8 70.3

Managing Lifestyle for disease prevention (%)

Yes 94.4 82.7

Reading nutritional information labels (%)

Always 44.7 22.2

Often 45.4 50.8

Rarely 7.8 19.9

Very rarely 1.9 7.0

Maintaining a balanced diet in daily life (%)

Always 68.3 34.9

Often 29.6 47.6

Rarely 2.0 14.9

Very rarely 0.1 2.5

Intention for exercise (%)

Always 63.6 17.6

Sometimes 33.6 50.3

In the past 2.6 25.5

Never 0.2 6.5

Adequate Exercise (%)

Yes 90.6 33.0

Excessive alcohol intake (%) 2.7 9.3

Smoking (%)

Current 17.6 18.5

Past 1.2 11.6

None 81.0 69.1

Stress (%)

High 10.8 31.6

Moderate 54.4 53.6

Low 28.6 13.9

None 6.3 0.8

Rest (%)

Satisfactory 32.5 8.5

Adequate 55.1 53.0

Not adequate 11.8 32.0

Not satisfactory 0.5 6.5

Sleep (%)

Table 2 Comparison between Lower and Higher Health-related
Lifestyle Groups (Continued)

Characteristics High Low

Satisfactory 32.1 8.8

Adequate 56.6 58.2

Not adequate 11.1 30.9

Not satisfactory 0.1 2.1

Purpose in life score ([95% CI]) 35.3 (35.1–35.5) 31.4 (31.2–31.7)
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toward life, (2) active and positive attitudes towards
one’s life, and (3) acknowledgement of the meaning of
one’s existence. The scale seems to measure more simi-
larly to the purpose; however, the total score does not
distinguish between the association of specific constructs
and healthy lifestyle practices. Thus, further methodo-
logical sophistication regarding the evaluation of a spe-
cific concept encompassed within life purpose needs to
be reached. This aspect broadens our understanding of
purpose in life and its relation to health. This particular
cohort of certified specialists shared many features of
high health literacy through the process of professional
development and certification, combined with life-long
learning and activities related to their role as health
management specialists. Further, health-related lifestyle
practices mean that the certified specialists were far
healthier than the national average. These characteristics
represent an individual’s health literacy. Health literacy
is considered to be an individuals’ capacity to obtain and
understand basic health information and services and to
make appropriate health-related decisions based on this
information [35]. Therefore, health literacy is directly as-
sociated with disease mortality [36], overall health status
[37], disease prevention [38, 39], and health behaviors.
These can be attributed to purpose in life [2].
Thus, health literacy and health-related lifestyle appear

to have a similar relationship with disease prevention
and better health outcomes. The mediating effect of
health literacy on the relationship between healthy life-
style and life purpose should be investigated. Such in-
quiries in a prospective cohort study can better explain
the mechanism of the causal link between purpose in
life, health-related lifestyle, and health literacy.

Limitations
There are several limitations to this study. First, all the
measurements were self-reported, which can be a source
of bias. Second, while the survey questionnaires are
widely used in national health promotion, they have not
been fully validated. Third, the real-life meaning of pur-
pose in life has not been determined yet. The Ikigai-9
score, one of the tools used to measure the life purpose
score, was validated in a small and limited population;
however, the instrument may not capture it holistically.
This limitation was implicated by the previously reported
systematic review. Furthermore, Zheng et al. found vari-
ability in the strength of correlation among the question-
naire for quality of life, part of which included questions
regarding a purposeful life [40]. Lastly, the correlational
analysis did not include an adjustment for confounding
factors other than age. Hence, little is known about factors
influencing the relationship between a healthy lifestyle
and purpose in life. We need to establish other potential
influencing factors and determine which variables have

mediating, moderating, and confounding effects on pur-
pose in life to understand the causal relationship between
healthy lifestyle practices and life purpose [41]. This ex-
ploration proposes a promising model for future interven-
tion programs.

Strengths
Despite these limitations, this study has several
strengths. First, the study sample size, N = 4820, was
large and distributed throughout Japan. This aspect of
the study increases generalizability. According to the
previous review, numerous studies on purpose in life fo-
cused on older adults [42], whereas only a few were con-
cerned with younger or middle-aged adults. In the
present study, the majority of the participants were
younger and middle-aged adults. Second, previous stud-
ies used relatively simple questions or did not employ
validated tools to measure purpose in life. However, we
used a validated tool, Ikigai-9, in this study. This aspect
allows the study results to increase the reliability and
validity of the measurement of purpose in life and also
hold applicability in other studies. Lastly, study partici-
pants were certified specialists in health management
who have shown high health literacy. This inclusion cri-
terion provides guidance on improving healthy lifestyle
practices through health literacy as an approach to
health promotion.

Conclusions
In conclusion, a healthy lifestyle was found to be posi-
tively associated with purpose in life among a cohort of
highly health-literate professionals. Healthcare personnel
who receive specific training for health management
may play important roles in promoting a population’s
health and wellbeing. However, the mechanism to
explain the relationship between purpose in life and
health-related lifestyle remains unknown. Therefore,
causal relations between improving healthier lifestyles
and increasing purpose in life should be tested.
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