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Curiosity–tourism interaction promotes subjective
wellbeing among older adults in Japan
Tomoko Totsune 1,2✉, Izumi Matsudaira 3 & Yasuyuki Taki1,3

Aging societies are one of the major problems faced in the modern world. Promoting sub-

jective wellbeing is a key component in helping individuals positively accept and adapt to

psychological and physical changes during their aging process. Tourism is one of the activities

that have been demonstrated to promote subjective wellbeing. However, motivation for

tourism and its benefits to subjective wellbeing among the older adults have rarely been

discussed. The current study aimed to investigate whether tourism contributes to the sub-

jective wellbeing of older adults. We examined the relationships between travel frequency,

subjective wellbeing, and the personal trait of curiosity, mediated by the factor of family

budget situation. The results demonstrated that diverse curiosity motivates individuals to

travel; thus, diverse curiosity positively correlates to subjective wellbeing, both directly as

well as indirectly through travel frequency. However, this relationship is limited by the factor

of family budget, with tourism contributing to the subjective wellbeing of only well-off older

adults. This study concludes that tourism has potential to contribute to subjective wellbeing

during later stages of life.
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Introduction

Individuals’ perspectives on aging may be somewhat negative
due to issues such as increasing disease morbidity and
declining productivity and cognitive function. In today’s aging

societies, a great deal of attention has thus been devoted to the
positive acceptance of aging, which involves a focus on adapting
to and enjoying the older stages of life despite inevitable psy-
chological and physical changes.

Quality of life is one of the indicators of acceptance of aging.
Quality of life positively correlates with psychological acceptance,
which is the willingness to accept age-related changes and distress
(Butler and Ciarrochi, 2007). Subjective wellbeing, which is a self-
reported measure of a person’s wellbeing that includes global
assessment of several aspects of life, captures individual evalua-
tion of quality of life (Diener, 1984). Furthermore, positive affect
is reported to play a protective role against the development of
dementia among older adults (Murata et al., 2016). Thus, pro-
moting subjective wellbeing among older adults, especially in the
early stages of old age, may lead to improved perspectives on
aging and maintaining cognitive health while aging.

Exposures to various life conditions and activities are reported
to be associated with subjective wellbeing, and tourism is one
activity that has been suggested to be linked to the quality of life
of older adults (Zhang and Zhang, 2018; Kim et al., 2015).
Tourism is suggested to positively affect multiple life domains of
the tourist, and it is suggested that travels generally contribute to
positive affect and quality of life (Uysal et al., 2016). However, it
has not been investigated whether more frequent travel con-
tributes to higher subjective wellbeing.

Personality traits provide important motives that lead indivi-
duals to travel. It has been suggested that leisure time activity
preference, including for tourism, is predetermined by personal
disposition (Przepiorka and Blachnio, 2017; Diener et al., 1999;
Lee and Crompton, 1992). Moreover, perception of subjective
wellbeing is also suggested to have a strong relationship to per-
sonality (Steel et al., 2008). This relationship is based on the fact
that personality affects preference for involvement in activities
(Przepiorka and Blachnio, 2017; Diener et al., 1999) and that
specific personalities evaluate the meaning of life events more
positively than others.

Curiosity is one personal characteristic that motivates indivi-
duals to devote time to leisure activities and also correlates to
subjective wellbeing (Nishikawa et al., 2015; Nishikawa, 2014).
Besides the common recognition that curiosity acts as a moti-
vation to travel, curiosity has received little attention in relation to
travel motivation.

With regard to the relationship between tourism and subjective
wellbeing, other internal factors, social environment, and external
circumstances need to be considered, besides just personality
traits. One of the factors that cannot be ignored is the state of the
family budget. Satisfaction with income has been suggested to
relate to happiness (Diener et al., 1993, 1999), and since tourism
costs money, a certain amount of income or wealth is required to
afford travelling (Fleischer and Pizam, 2002).

Given the importance of subjective wellbeing of seniors, the
potential of tourism frequency to affect subjective wellbeing, and
the suggested relationship of curiosity with both tourism invol-
vement and subjective wellbeing, the current study aimed to
investigate the relationships among these three factors. We
hypothesized that curiosity is one of the key predictors of tra-
velling preference and subjective wellbeing among older adults
and that travel frequency positively correlates with subjective
wellbeing even after controlling for trait curiosity; however, we
also hypothesized that this relationship is mediated by family
budget. We focused on people in their 60s, as it is thought that
early intervention towards subjective wellbeing is a promising

approach to maintaining cognitive health of the older adults; also,
this age group is already more active in travelling than other age
groups and is a most attractive age group for travel marketers.

The current study contributes to the better understanding of
the contribution of tourism to subjective wellbeing among older
adults by operationalizing curiosity as an underlying personal
disposition. Recommendations are provided for the travel
industry, to help promote subjective wellbeing among older
adults.

Literature review and hypothesis development
Young seniors as a target for intervention to promote sub-
jective wellbeing. As of September 2020, the elderly ratio (per-
centage of the population that is over 65 years old) has reached
28.7% in Japan. Total population in Japan has decreased by
290,000 from last year, while population over 65 years old has
increased by 300,000 (Statistics Bureau of Japan, 2020). One of
the problems we face in the aging society is increasing morbidity
due to dementia. Dementia comprises a group of symptoms
associated with cognitive decline and loss of ability to perform
everyday activities according to pathological changes of the brain.
It is one of the major causes of elderly dependency and disability,
and impacts quality of life, affecting the physical, psychological,
social, and economic situation not only of the individual who
develops dementia but also of their families, caregivers, and the
wider society. However, late-life engagement in social and leisure
activities is suggested to have a negative association with risk of
dementia (Wang et al., 2002), and subjective wellbeing is also
suggested to play a protective role against functional decline
(Hirosaki et al., 2013) and cognitive decline (Murata et al., 2016).
Therefore, intervention for subjective wellbeing especially in early
seniors is expected to be promising in terms of maintaining
cognitive health.

Contribution of travel to subjective wellbeing. Exposures to
various life conditions and activities are reported to be associated
with subjective wellbeing, and tourism is one activity that has
been suggested to be linked to quality of life in older adults
(Zhang and Zhang, 2018; Kim et al., 2015).

Travelling requires various cognitive activities, such as
choosing a destination, arranging activities, conducting them as
planned or intentionally departing from plans, communicating
with one’s companions and local people, and managing possible
contingencies in unfamiliar situations. Gaining such generally
pleasant experiences leads to subjective wellbeing in tourists, and
it has been shown that tourists also show ‘pre-trip-happiness’
while planning and anticipating travel (Gilbert and Abdullah,
2004). Tourism is suggested to positively affect the tourist’s life
domains, such as leisure life, social life, family life, and cultural
life, and to contribute to life satisfaction (Uysal et al., 2016).

Previous studies on the relationship between travelling and
subjective wellbeing have mainly focused on detailed description
of travellers: who they are, with whom they go, where they go,
what they do, what aspects of their lives are influenced by the
experience, and what internal mediating factors for subjective
wellbeing relate to the quality of their travel. For instance, Gram
et al. (2019) showed that travel with grandchildren offers both fun
time and legacy time to seniors and contributes to both individual
and intergenerational wellbeing. Furthermore, Fritz and Sonnen-
tag (2006) showed that vacations offer employees experiences such
as positive and negative work reflections, relaxation, mastery
experience, and break from work hassles and thus improve
subjective wellbeing. These studies offer a better understanding of
the contribution of travel to subjective wellbeing, although in
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limited social and travel settings. In addition, however, holistically,
Uysal et al. (2016) point out in a review that travel, in general,
contributes to positive affect and quality of life. Therefore,
promoting travel in any situation may promote subjective
wellbeing. However, few studies have focused on the relationship
between travel frequency (quantity of travel) and subjective
wellbeing, and it has not been revealed whether frequent travel
contributes to higher subjective wellbeing. Accordingly, the
following hypothesis was developed in this study:

Hypothesis 1: Frequent travellers show better subjective well-
being than less frequent travellers.

Young seniors as a target for tourism marketing. Older adults
are an emerging target of tourism marketing in Japan nowadays.
People in their 60s are among the most frequent travellers (Odaka
et al., 2011; Japan Tourism Agency, 2020), as they are often
financially well off and have more leisure time to spare than
younger people (Statistics Bureau of Japan, 2016). Also, while
people over 70 exhibit a steep increase in amount of time spent
on medical care, in hospital, and in recuperation (Statistics
Bureau of Japan, 2016), people in their 60s are healthier and more
able to travel. Promoting travel in younger age groups, who are
often in the middle of their working lives, may not be easy;
additionally, in Japan, these age groups are decreasing in size
compared to older adults, meaning diminishing returns on pur-
suing them as tourists. The population in their 60s will show an
absolute increasing trend and an increase in the ratio among the
whole population until 2036 (National institute of Population and
Social Security Research, 2017). Therefore, the 60s age group is a
major target for intervention by tourism marketers to promote
travel.

Motivation for travel. Travel marketers have devoted great
attention to understanding the travel motivation of customers
and factors influencing it. Crompton (1979) classified relevant
socio-psychological motives into seven: escape from a perceived
mundane environment, exploration and evaluation of self,
relaxation, prestige, regression, enhancement of kinship rela-
tionships, and facilitation of social interaction; these were
accompanied by two cultural motives: novelty and education.
Among seniors, it has been found that rest and relaxation, social
interaction, physical exercise, learning, nostalgia and excitement
are common reasons for travel (Fleischer and Pizam, 2002).

Socio-psychological motives of individuals are often discussed
from the standpoint of personality traits. It has been suggested
that leisure time activity preference, including for tourism, is
predetermined by personality (Przepiorka and Blachnio, 2017;
Diener et al., 1999; Lee and Crompton, 1992). Among personality
traits related to travel are allocentrism and psychocentrism; Plog
(1974) has classified tourist character in terms of these.
Allocentrism refers to the characteristics of outgoingness, self-
confidence, and adventurousness, while psychocentrism refers to
the characteristics of self-inhibition, nervousness, and non-
adventurousness. These two characteristics lead to opposite
preferences in travel destinations: allocentric tourists tend to
prefer unexplored destinations and psychocentric tourists to
prefer familiar destinations. The personal characteristic of
novelty-seeking is also suggested to play a role in choosing travel
destinations (Lee and Crompton, 1992).

Curiosity. Curiosity is another personal characteristic suggested
to motivate travel. It refers to personal dispositions motivating
individuals to obtain cognitive stimulation, that is, to desire
knowledge and experience, and is consistently recognized as a
critical intrinsic motivator of human behaviour (Berlyne, 1954;

Litman and Spielberger, 2003; Lowenstein, 1994). Epistemic
curiosity is predominant in humans, distinguishing human
curiosity from that of other species (Kidd and Hayden, 2015;
Berlyne, 1966). It refers to the drive not only to access
information-bearing stimulation, capable of dispelling the
uncertainties of the moment, as other species do, but also to
acquire knowledge.

Definitions of epistemic curiosity vary between researchers; in
the current study, we use the definition of Nishikawa and
Amemiya (2015), in which epistemic curiosity consists of two
dimensions: diverse curiosity and specific curiosity. Diverse
curiosity is defined as the motivation to widely explore new
information, while specific curiosity is the motivation to explore
specific information in order to solve cognitive conflicts
(Nishikawa and Amemiya, 2015). Nishikawa and Amemiya’s
theory of epistemic curiosity has its origins in research by Hatano
and Inagaki (1971) showing that those with more diverse
curiosity tend to actively seek novel and varied information,
while those with more specific curiosity tend to be sensitive to
inconsistency and to actively and continuously seek information
to cope with contradiction (Nishikawa and Amemiya, 2015;
Hatano and Inagaki, 1971). Despite the fact that curiosity drives
individuals to actively seek information, it has received little
attention in the context of travel motivation. Accordingly, we
have set the following hypothesis to investigate the relationship of
curiosity to travel:

Hypothesis 2: Frequent travellers show higher epistemic
curiosity than less frequent travellers.

Personal traits as determiners of subjective wellbeing. Besides
the relationship of personality traits to travel motivation, existing
studies have also suggested that personality traits acts as a strong
determinant of subjective wellbeing (Steel et al., 2008). This
relationship is based on the fact that certain personalities evaluate
life experiences more positively than others. Chen and Yoon
(2018) reported a relationship between tourism, wellbeing, and
the personality trait of novelty-seeking, finding that the direct
effect of novelty-seeking on life satisfaction (top-down influence)
was significantly greater than the indirect effect through tourism
experiences (bottom-up influence) (Chen and Yoon, 2018). Fur-
thermore, curiosity is also reported to be related to subjective
wellbeing via maintaining knowledge in older adults (Kashidan
and Steger, 2007; Nishikawa et al., 2015). Therefore, when con-
sidering curiosity as a motivation to travel, the effect of curiosity
on subjective wellbeing needs to be taken into account. Accord-
ingly, we set the following hypotheses to investigate the causal
relationship between travel frequency, subjective wellbeing, and
curiosity:

Hypothesis 3: Curiosity has a positive correlation with
subjective wellbeing.

Hypothesis 4: Travel frequency positively correlates with
subjective wellbeing even after being controlled by trait curiosity
(main hypothesis, to investigate whether travel frequency
contributes to subjective wellbeing of the older adults in a
relationship with curiosity).

Moderation effects of income on travel involvement and sub-
jective wellbeing. Besides personal traits, other internal factors,
social environment, and external circumstances needs to be
considered as factors moderating travel involvement’s effect on
subjective wellbeing. One such factor that has been discussed is
the effect of income. Satisfaction with income has been suggested
to relate to happiness (Diener et al., 1993, 1999), and since
tourism costs money, a certain amount of income or wealth is
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required to afford it (Fleischer and Pizam, 2002). Therefore, we
proposed the following hypothesis.

Hypothesis 5: Family budget situation alters the relationship
among travel frequency, subjective wellbeing, and curiosity.

Methods
Participants. The participants were selected from a pool of
Japanese customers in their 60s who were registered with a travel
agency. These customers were sent a questionnaire asking about
their attitudes toward travelling, daily living conditions (such as
age, income, subjective family budget situation, medical status,
occupation, family structure, and self-perceived health), and
cognitive traits. All study participants provided informed consent,
and the study design was approved by the Ethics Committee of
Tohoku University (Approved No. 2018-1-740). Data were col-
lected in June 2017, before the COVID-19 pandemic.

Of the 1068 participants who responded to and returned the
questionnaire, 233 were excluded due to deficient questionnaire
data. In total, 835 participants were included in the study
(n= 835; male= 437, mean age= 64.73 ± 2.79).

Global self-report measures
Trait curiosity. Using a 5-point Likert scale, participants com-
pleted the 12-item Epistemic Curiosity Scale (Nishikawa and
Amemiya, 2015), rated from 1 (strongly disagree) to 5 (strongly
agree). The scale was developed by Nishikawa and Amemiya, the
same researchers who proposed the definition of epistemic curi-
osity used in the current study. The scale consists of 12 items, 6
each on diverse and specific curiosity. Examples of items to
evaluate diverse curiosity are ‘I enjoy solving novel problems’ and
‘I am interested in things that no one has ever experienced’; in
contrast, examples of items to evaluate specific curiosity are ‘I
would like to investigate thoroughly when learning something’
and ‘I think carefully and devote a long time to solving problems’.
The scale was developed and is presented in Japanese. (The
example questionnaire items mentioned above were translated by
the authors of the current study for better understanding of the
scale, and are not validated in English).

Subjective Happiness Scale (SHS). Using a 7-point Likert-type
scale, participants completed the 4-item Japanese version of the
SHS (Lyubomirsky and Lepper, 1999; Shimai et al., 2004), rated
from 1 (not a very happy person, less happy, not at all) to 7 (a
very happy person, more happy, a great deal). The SHS assesses
subjective happiness from the respondent’s own perspective,
including both cognitive and affective evaluation of personal life.
This differs from some measurement tools for subjective well-
being, which are biased toward either cognitive or affective
aspects.

Questionnaire regarding travel frequency. Participants rated their
recent frequency of travel from the following options: (1) more

than 10 times per year, (2) 5–9 times per year, (3) 3–4 times per
year, (4) 1–2 times per year, (5) once in 2–3 years, and (6) less
than once in 2–3 years (Hardly ever). The definition of the travel
was dependent on the respondents’ own perspectives. The vari-
able of travel frequency is used as a nominal variable in the
analysis to investigate hypotheses 1 and 2 and as an ordinal
variable to clarify the correlation between the two components of
epistemic curiosity and travel frequency in the testing of
hypothesis 2 and in hypothesis 3–5.

Questionnaire regarding subjective family budget situation. Par-
ticipants rated their recent subjective family budget situation
from the following options: (1) Extremely good, (2) Moderately
good, (3) Neither good nor bad, (4) Moderately bad, and (5)
Extremely bad. In asking the financial situations of individuals,
we assumed that participants may have different numbers of
family members to provide for, levels of debt, cost of shelter and
of living, and ideal living standards, so that their financial
situation may not simply be validated by the amount of income
itself. Thus, we adopted a scale asking for participants’ subjective
feelings on their family budget situations. The variable was
reclassified into three groups according to whether they con-
sidered their family budget situation to be (1) Extremely/mod-
erately good, (2) Neither good nor bad, or (3) Moderately/
extremely bad. The results were used in the testing of
hypothesis 5.

Statistical analysis. For cognitive function, statistical analyses
were performed using IBM SPSS Statistics 21 software. The
mediation analyses were performed using the SPSS PROCESS
macro (http://processmacro.org/index.html) (Hayes, 2018).
Mediation analysis was performed with a bootstrapping approach
using 10,000 resamples.

Results
Participants’ profiles. We surveyed Japanese customers aged
59–69 who had registered with a travel agency (n= 835;
male= 437, mean age= 64.73 ± 2.79SD). They completed the
questionnaire on their travel frequency and demographic and
daily living conditions, such as age and subjective family budget
situation. Participants also completed the Epistemic Curiosity
Scale for the measurement of personal characteristics and the SHS
for the measurement of subjective wellbeing. The participants’
demographic characteristics are shown in Tables 1 and 2.

Mean age and subjective wellbeing scores were significantly
higher in male participants than in female participants (t-test p <
0.001, p= 0.017). No significant difference was observed between
epistemic curiosity score, travel frequency, and subjective family
budget situations (Tables 1 and 2).

Relationship of travel frequency with subjective wellbeing.
First, to investigate the positive relationship between travel and

Table 1 The characteristics of the participants.

Measure and factor Total (n= 835) Male (n= 437) Female (n= 398) t-test

M SD range M SD range M SD Range p

Age 64.73 2.789 59–69 65.09 2.628 59–69 64.33 2.907 59–69 <0.001
Subjective Happiness Scale (SHS) 4.28 0.604 1.00–6.25 4.33 0.607 1.00–6.25 4.23 0.596 2.50–5.75 0.017
Epistemic Curiosity
Diverse curiosity 18.92 4.486 3–30 19.14 4.418 6–30 18.68 4.552 3–30 0.134
Specific curiosity 18.78 4.296 6–30 19.00 4.207 6–30 18.54 4.385 6–30 0.120

A p value < 0.05 was considered statistically significant, and are shown in bold.
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subjective wellbeing, we conducted a nonparametric test to
identify if there was a difference in subjective wellbeing scores
between travel frequency groups (testing Hypothesis 1).

For subjective wellbeing, we used travel frequency as a nominal
variable and analysed whether there were scale score differences
between travel frequency groups. The results demonstrated that
those who travelled five times or more per year had higher
subjective wellbeing scores than those who travelled twice or less
per year (Fig. 1). Therefore, hypothesis 1 was supported.

Relationship of epistemic curiosity with travel frequency. Sec-
ond, to investigate if curiosity motivates tourism, we conducted a
nonparametric test to identify whether there was a difference in
curiosity scale scores between travel frequency groups (testing
Hypothesis 2). The results revealed that those who travel 10 times
or more per year have more diverse curiosity than other

frequency groups, except for those who do not travel at all (Fig.
2a, Table 3). Furthermore, those who travel five to nine times per
year showed more diverse curiosity than those who travel twice or
less per year. Curiosity score differences between travel frequency
groups were determined by a non-parametric Kruskal–Wallis test
(p= 0.012), although no significant difference was observed with
post-hoc pairwise comparison (Fig. 2b, Table 3).

Epistemic curiosity consists of diverse curiosity and specific
curiosity, which are reported to have a positive correlation
(Nishikawa and Amemiya, 2015). To modulate the correlation
between the two curiosity components, we conducted a mediation
analysis between diverse curiosity, specific curiosity, and travel
frequency. After controlling for diverse curiosity, specific
curiosity was no longer a predictor for travel frequency (Fig.
2c), and the indirect coefficient was significant (B=−0.182,
SE= 0.0349, 95% CI [−0.2505, −0.1143]).

In sum, Hypothesis 2 was supported, but only diverse curiosity
among the two components of epistemic curiosity was seen to
motivate travel.

Curiosity as a determinant of subjective wellbeing. To investi-
gate the influence of personality on subjective wellbeing, we
examined whether trait curiosity correlates with subjective well-
being (testing of Hypothesis 3). We conducted a correlation
analysis between epistemic curiosity and subjective wellbeing
scores to investigate whether the personal trait of epistemic
curiosity is a determinant of subjective wellbeing.

To modulate the correlation between the two curiosity
components, we conducted a mediation analysis between diverse
curiosity, specific curiosity, and subjective wellbeing scores. After
controlling for diverse curiosity, specific curiosity was no longer a
predictor of subjective wellbeing (Fig. 3). The indirect coefficient
was also significant (B= 0.211, SE= 0.0343, 95% CI [0.1432,
0.2778]). In sum, among the two components of epistemic
curiosity, only diverse curiosity acts as a determinant of subjective
wellbeing; in other words, the personal trait of diverse curiosity
correlates positively with subjective wellbeing, indicating that
highly curious people have generally higher subjective wellbeing.
Thus, Hypothesis 3 was supported.

Causal model of diverse curiosity, travel frequency, and sub-
jective wellbeing. Following the findings that the personal trait of
curiosity positively relates to both travel frequency and subjective
wellbeing and that travel frequency also positively relates to
subjective wellbeing, we conducted a mediation analysis to

Table 2 Travel frequency and subjective family budget situations of the participants.

Measure and factor Total (n= 835) Male (n= 437) Female
(n= 398)

χ2 p

n % n % n %

Travel frequency 2.653 0.753
1. More than 10 times per year 67 8.0 31 7.1 36 9.0
2. 5–9 times per year 180 21.6 96 22.0 84 21.1
3. 3–4 times per year 332 39.8 180 41.2 152 38.2
4. 1–2 times per year 203 24.3 101 23.1 102 25.6
5. Once in 2–3 years 44 5.3 25 5.7 19 4.8
6. Less than once in 2–3 years (Hardly ever) 9 1.1 4 0.9 5 1.3
Subjective family budget situations 2.853 0.583
1. Extremely well 31 3.7 19 4.3 12 3.0
2. Moderately well 206 24.7 115 26.3 91 22.9
3. Neither well nor tight 535 64.1 271 62.0 264 66.3
4. Moderately tight 58 6.9 29 6.6 29 7.3
5. Extremely tight 5 0.6 3 0.7 2 0.5

Fig. 1 Relationship between travel frequency and subjective wellbeing
(Subjective Happiness Scale: SHS). Travel frequency: (1) More than 10
times per year, (2) 5–9 times per year, (3) 3–4 times per year, (4) 1–2 times
per year, (5) Once in 2–3 years, (6) Less than once in 2–3 years (Hardly
ever); SHS Subjective Happiness Scale. The bar charts show the scale score
(mean ± SD). Significant SHS score difference between 1–4/5, 2–4/5, 3–4
(*p < 0.05).
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investigate the causal relationship among the three factors. We
proposed that trait curiosity positively affects subjective wellbeing
both directly (i.e., curiosity has a top-down influence on sub-
jective wellbeing) and indirectly through travel frequency. We
also hypothesized that travel frequency positively correlates with
subjective happiness even after it is controlled by trait curiosity
(i.e., bottom-up effect of tourism on subjective wellbeing)
(hypothesis 4). As the earlier results demonstrated that among the
two components of epistemic curiosity, only diverse curiosity
motivates travel, we used diverse curiosity but not specific curi-
osity in the analysis. The results revealed that participants with
greater diverse curiosity traits demonstrated greater travel fre-
quency than other participants (B=−0.228, SE= 0.0353, p <
0.001) and that greater travel frequency is related to higher
subjective wellbeing (B=−0.125, SE= 0.0322, p < 0.001). Upon
testing the significance of the indirect effect using bootstrap
estimation with 10,000 resamples, the indirect coefficient was
significant (B= 0.286, SE= 0.0089, 95% CI [0.0127, 0.0475]), as
was the direct effect of diverse curiosity on subjective wellbeing
(B= 0.266, SE= 0.0336, p < 0.001) (Fig. 4a). Therefore, Hypoth-
esis 4 was supported.

Effect of family budget on travel and subjective wellbeing. Since
travelling is not an essential activity in daily life, we hypothesized
that preference for travel may depend on the family budget
situation. Therefore, we also assessed the effect of family budget
on the causal model of diverse curiosity, travel frequency, and
subjective wellbeing.

Participants were classified into three groups according to
whether they considered their family budget situation to be
‘extremely/moderately good’, ‘neither good nor bad’, or ‘moder-
ately/extremely bad’. All three groups demonstrated a significant
positive relationship between diverse curiosity and subjective
happiness as a total effect (Fig. 4b–d).

The ‘extremely/moderately good’ and ‘neither good nor bad’
groups showed a significant relationship between travel frequency
and subjective wellbeing (Fig. 4b, c). This implies that higher
travel frequency promotes higher subjective wellbeing. However,
the indirect effect of travel frequency on the relationship between
diverse curiosity and subjective wellbeing was significant only in
the ‘neither good nor bad’ group (B= 0.0206, SE= 0.0100, 95%
CI [0.0026, 0.0419]). Even after controlling for travel frequency,
diverse curiosity remained a significant predictor of subjective

Fig. 2 Relationship between travel frequency and epistemic curiosity. Travel frequency: (1) More than 10 times per year, (2) 5–9 times per year, (3) 3–4
times per year, (4) 1–2 times per year, (5) Once in 2–3 years, (6) Less than once in 2–3 years (Hardly ever), DC diverse curiosity, SC specific curiosity. The
bar charts show the test scores (mean ± SD). a Significant DC difference between 1–2/3/4/5, 2–4/5 (*p < 0.05). b Significant SC difference between
groups were observed using the non-parametric Kruskal–Wallis test (p= 0.012), although no significant difference was seen in post-hoc pairwise
comparison of Dunn’s test with Bonferroni error correction. c Mediation analysis between DC, SC and travel frequency. The positive effect of SC on travel
frequency is completely mediated by DC (**p < 0.01).
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wellbeing. In the ‘extremely/moderately bad’ family budget
situation group, higher diverse curiosity was a predictor of higher
subjective wellbeing; however, diverse curiosity did not predict
travel frequency, which in turn was not related to subjective
wellbeing (Fig. 4d). In short, the causal relationship among
frequency, subjective wellbeing, and curiosity was modified by the
family budget situation. Thus, Hypothesis 5 was supported.

Discussion
The primary goal of our study was to investigate whether tourism,
in a relationship with curiosity, contributes to the subjective
wellbeing of older adults. In addition to establishing the relevant
relationships, we also gained a number of interesting findings that
contribute to a better understanding of the motivations of tour-
ism and the construct of subjective wellbeing.

Diverse curiosity works as a motivation to travel. As we
hypothesized, the personal trait of curiosity showed a positive
relationship with travel frequency, indicating that diverse curi-
osity motivates travel. To our knowledge, this is the first study
showing that curiosity drives people to travel and that it relates to
subjective wellbeing directly and indirectly through travelling.
However, specific curiosity revealed no significant relationship
with travel frequency. Nishikawa and Amemiya (2015) con-
ceptualized diverse curiosity as the motivation to widely explore
new information, which relates to positive attitudes toward
ambiguity and to fun-seeking aspects of the behavioural activa-
tion system; these in turn cultivate the attitude required to
voluntarily approach novel stimuli. In contrast, specific curiosity
refers to the motivation to explore information in order to solve
cognitive conflicts, and relates to the preference for order and
ambiguity control (Nishikawa and Amemiya, 2015). From the
perspective of ambiguity, diverse curiosity then works as a drive
to encounter ambiguity, while specific curiosity works as a drive
to reduce and exclude it. Based on the results showing that tra-
velling is driven by diverse curiosity, travelling may then be
assumed to comprise behaviour directed toward widely seeking
novel stimuli, but not seeking specific information. Furthermore,
it is intuitively clear that travelling means exploring miscellaneous
new information and may increase information ambiguity. From
the perspective of specific curiosity, travelling may then not
always comfortable, as one may be confronted by uncontrollable
ambiguous situations.

Intrapersonal balance of epistemic curiosity may determine
‘appropriate’ travel frequency of individuals. After controlling
for diverse curiosity in the mediation analysis to investigate theT
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Fig. 3 Relationship between epistemic curiosity and subjective wellbeing.
All B’s represent unstandardized regression coefficients obtained through
bootstrapping using 10,000 resamples. The range in brackets represents
the 95% CI of the indirect effect. **p < 0.001.
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effect of specific curiosity on travel frequency, the regression
coefficient of specific curiosity on travel frequency changed from
a plus to a minus sign (Fig. 2c). However, the direct coefficient
was not significant (B= 0.049, ns); this may imply that people
with high specific curiosity resist travelling, in contrast to those
with diverse curiosity. In short, the intrapersonal balance of
diverse and specific curiosity may modulate individuals’ interest
level and determine their ‘appropriate’ travel frequency, implying
that promoting frequent travel may not always result in a positive
effect on subjective wellbeing.

The study’s results revealed that curiosity, which is an intrinsic
desire for cognitive stimulation, motivates travel. This in turn
may support the idea that travelling is a cognitively stimulating
activity. Participation in cognitively stimulating activities has
been associated with reduced late-life cognitive decline, in the
cognitive reserve hypothesis (Wilson et al., 2013; Stern, 2012).
Therefore, tourism, which entails cognitively stimulating activity,
may contribute to slower late-life cognitive decline. As discussed,
however, an individual’s travel frequency may depend on their
personal intra-balance of epistemic curiosity. Thus, the question
remains as to whether encouraging tourism extrinsically will
successfully promote subjective wellbeing. Since there is a
possibility that overly frequent travel experiences may induce
mental discomfort from the perspective of individual levels of
specific curiosity, extrinsically forced tourism experiences may
have adverse effects.

Also, as regards the contribution of personal disposition to
subjective wellbeing (i.e., the top-down effect of curiosity on
subjective wellbeing), diverse curiosity showed a significant
positive correlation with subjective wellbeing. This relationship
is consistent with reports that greater trait curiosity relates to

better subjective wellbeing (Nishikawa et al., 2015; Nishikawa,
2014).

Travel frequency positively affects subjective wellbeing of older
adults. Looking into the relationship between travel frequency
and subjective wellbeing, we found that participants with higher
levels of trait diverse curiosity demonstrated higher scores on
subjective wellbeing. Even after controlling for the positive rela-
tionships between the personal trait of curiosity and both travel
frequency and subjective wellbeing, mediation analysis demon-
strated that travel frequency positively correlates with subjective
wellbeing; the indirect effect of travel frequency was also sig-
nificant (Fig. 4a). To our knowledge, this is the first report to
show a relationship between travel frequency and subjective
wellbeing among older adults. The findings indicate that travel
quantity is as important as travel quality.

Family budget situation alters the relationship among travel
frequency, subjective wellbeing, and curiosity. The positive
relationship between travel frequency and subjective wellbeing
was significant only in groups that were not financially con-
strained (Fig. 4b, c). Also, the relationship between diverse curi-
osity and travel frequency in individuals with financial
restrictions showed less significance than in those with no
financial restrictions. In other words, these results suggest that
among individuals that have financial restrictions, diverse curi-
osity does not act as a motivation to travel and travel frequency
does not contribute to subjective wellbeing. Thus, taken together,
these findings indicate that travel frequency contributes to sub-
jective wellbeing (i.e., there is a bottom-up effect of tourism on

Fig. 4 Mediation analysis between travel frequency and subjective wellbeing. All B’s represent unstandardized regression coefficients obtained through
bootstrapping using 10,000 resamples. The range in brackets represents the 95% CI of the indirect effect. **p < 0.01, *p < 0.05, +p < 0.10.
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subjective wellbeing) but that this effect is limited by family
budget.

Having financial difficulties may mean that travelling is
unaffordable; even if the family can afford it, it can cause
difficulties in terms of making ends meet after travelling. Thus, it
makes sense that the contribution of tourism to subjective
wellbeing is effective only in those who are well-off and can
afford to travel. Additionally, among individuals with financial
restrictions, curiosity did not act as a motivation to travel. The
information-seeking behaviour involved in diverse curiosity does
not have a specific direction with regard to the information or
stimuli sought; thus, curiosity may have motivated other
information-seeking activities instead of travelling for people with
financial restrictions. This relationship also implies that indivi-
duals who have financial restrictions experience not merits but
demerits to subjective wellbeing, due to not being able to travel.

However, previous studies on low-income families have
demonstrated that availability of financial support that allows
such families to participate in tourism and holiday breaks
increases their quality of life and subjective wellbeing (McCabe
and Johnson, 2013; McCabe et al., 2010). Thus, supporting
individuals who have the potential to benefit from tourism (i.e.
persons with a high diverse curiosity trait) but who cannot afford
to travel due to financial difficulties may act as a promising
intervention to promote subjective wellbeing among the public.
This supports the recognition of the importance of social tourism
initiatives to provide opportunities to travel for those that are
otherwise unable to participate due to certain disadvantages,
including financial difficulties. A relationship between social
tourism participation and health self-perception has been also
reported, indicating that tourists are more active and healthy than
non-tourists (Ferrer et al., 2016).

Besides the fact that travel consumes money, travellers have to
deal with complications caused by daily activities (e.g., job,
housework, medical care); leisure time, number of family
members, and other confounding factors may affect the
relationship between travel frequency and subjective wellbeing.
Moreover, other factors, such as interpersonal relationships with
travel companions, may also influence seniors’ travel behaviour
and subjective wellbeing. In the current study, only 22
participants, or 2.6%, answered that they always travel alone.
Therefore, the majority of the participants are to some degree
concerned with interpersonal relationships with travel compa-
nions. Interpersonal relationships may facilitate travel (Huber
et al., 2018) and promote subjective wellbeing through travel
experiences (Gram et al., 2019); however, this study did not
assess what psychological or physiological effects travel compa-
nions may modify. Furthermore, the current study was designed
to investigate whether travel’s contribution to subjective well-
being is made in a relationship with trait curiosity, and we
focused on the dimension of travel frequency. Therefore, factors
such as quality of travel (e.g. travel destination, travel satisfac-
tion, interpersonal relationships) are not taken into account in
the analysis. From the current findings, we can only assert that
frequent travel positively correlates with subjective wellbeing;
however, the effect of travel on subjective wellbeing may also
differ among travel destinations, travel companions, travel
duration, and other travel quality factors, and therefore further
investigation is required to assert a causal relationship between
travel frequency and subjective wellbeing.

Furthermore, additional limitations of our study need to be
considered. First, the study subjects were recruited from among
registered customers of a travel agency. Our study demonstrated
that diverse curiosity drives interest in travel and frequent travel,
but our study may be limited to those who are already interested
in travelling to a certain extent. The information-seeking

behaviour of diverse curiosity does not have a specific orientation
with regard to the type or location of the information or stimuli
sought; there exist multiple potential preferences regarding
information sources (e.g., when reading a book, one may prefer
reading mysteries, romance novels, non-fiction, or yet another
category) (Nishikawa, 2013). Therefore, travel is anticipated to
have competition from other information-seeking activities as an
object of diverse curiosity. This means that higher levels of diverse
curiosity in the general population may not lead directly to higher
interest in and frequency of travel. While the findings of the
current study indicated that curiosity acts as a motivation to travel
among people in their 60s; however, curiosity may motivate other
information-seeking activities besides travelling in other age
groups. Preference for travelling may also be induced by other
cognitive traits, characteristics, age-related life events, or environ-
mental factors, such as satisfaction with former travel experiences;
however, this remains unclear from the present study.

We also need to inform the reader that our study was designed to
assess the contribution of tourism to subjective wellbeing in the
early stage of old age; this is why the subjects’ age range was limited
to those in their 60s. This age range was set because of the already
active travel status of people in this group, and intervention for
subjective wellbeing in this age group is expected to be promising in
terms of maintaining cognitive health. However, the relationship of
tourism to subjective wellbeing may differ in the later stages of old
age, due to socioeconomic status, health problems, or changes in
epistemic curiosity level. In trait theory, it is generally assumed that
personal traits, including curiosity, are relatively stable over time
and consistent over situations. However, it has been suggested by
some researchers that personality traits develop and change even
through the later stages of life, and that the traits of extraversion
and openness steadily decline at the end of life. It has also been
reported that poor health results in this personality change (Wagner
et al., 2016). Thus, personal psychological and physical states may
affect personal traits in the long term, and this effect should be
taken into account in future studies.

Another limitation is that the definition of travel/tourism is not
specifically discussed in this study. The word ‘travel’ or ‘tourism’
(in Japanese, both words are represented by the term ryokou) was
used in the questionnaire, but the definition was dependent on
the respondents’ own perspectives. We anticipated that partici-
pants would interpret travel using a classical definition, which
would be unrelated to the purpose of sharing material through
social networking services (SNSs, i.e., Facebook, Instagram,
Twitter). Since motives for sharing experiences through SNS
may include a desire for self-revelation and recognition, travel
may act as one resource for gaining such approval. Therefore,
based on such motives, travel may not be the purpose itself, but
rather a method. However, in our study, such motives were not
seen in the responses to the questionnaire item asking about
specific motives for travel. Thus, we expect that the definition of
‘travel’ used in this study did not closely reflect the motive of
desire for approval.

Cultural differences may also exist in definitions of travel, and
there may be other confounding factors in individual approaches
to travel. Therefore, cultural background should be taken into
account; further studies should be conducted in this respect.

Finally, we would like to reiterate that the current study was
conducted before the COVID-19 pandemic, which drastically
changed travel behaviour among the world population. The
effects of the pandemic on communities, such as travel
restrictions, lockdowns, social distancing, restrictions on gather-
ings, and severe health threat, have already altered the tourism
industry and are expected to continue to change travel behaviour
post-COVID-19. Thus, changing social conditions need to be
considered in future studies.
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Conclusion
The present study has demonstrated that diverse curiosity motivates
early seniors to travel and that tourism promotes subjective well-
being in older adults, even though subjective wellbeing is generally
affected and predetermined by the personality of curiosity.

We have revealed that people with higher diverse curiosity are
more highly motivated to travel and more dedicated to travelling
and that their subjective wellbeing is positively affected by travel
frequency. Our study thus adds the novel evidence that curiosity
acts as a motivation to travel and also that frequency of travel
contributes to subjective wellbeing.

Since higher subjective wellbeing plays a protective role toward
cognition during aging, our study helps substantiate the potential
role of travelling in maintaining public wellbeing. However, high
specific curiosity, which may coexist with high diverse curiosity,
may not always lead to positive effects of frequent travel.
Therefore, unconditional targeted promotion of frequent travel
may not be appropriate as an intervention to advance subjective
wellbeing among the older adults; instead, promoting travelling
for people with suitable personality traits may improve subjective
public wellbeing. Additionally, the relationship among travel
frequency, curiosity, and subjective wellbeing was modified by
financial restrictions, demonstrating that tourism contributing to
the subjective wellbeing of only the well-off older adult in general
social settings. One way to promote broader subjective wellbeing
may be financial assistance for travelling, such as social tourism
initiatives to provide opportunities to travel for those otherwise
unable to participate due to financial disadvantages.

To sum up the current study contributes to a better under-
standing of the contribution of tourism to subjective wellbeing
among older adults. However, in reality, tourism’s involvement in
subjective wellbeing may not be as simply modelled as our study
proposes, and may include factors such as interpersonal rela-
tionships and dispositions. Therefore, further research is needed
to investigate the relevant relationships in terms of other potential
confounding factors.

Data availability
The datasets generated and analysed during the current study are
not publicly available, but can be made available to individuals
approved by the ethics committee of Tohoku University.
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