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Abstract

Background and Objectives: This study aimed to examine the associations between time spent in 6 different domains of
sedentary behavior and happiness and whether social capital mediated such associations among adults and older adults
living in a rural area of Japan.

Research Design and Methods: Cross-sectional data from 3,357 participants (mean age: 60 = 16 years) were used. 6
domains of sedentary behavior, happiness, and social capital were assessed using a self-report questionnaire. Age-stratified
multivariable linear regression models adjusted for covariates were used to examine the associations between 6 domains of
sedentary behavior and happiness. For relationships where the direct effect was significant, we tested the mediating effects
of 2 social capital measures.

Results: Among both adults and older adults, more time spent viewing television was significantly associated with lower
happiness scores, and more time spent engaging in other leisure activities was significantly associated with higher happiness
scores. In addition, more time spent using cell phones and computers was significantly associated with lower happiness
scores among the adults. Engaging in activities with neighbors significantly mediated the relationship between other leisure
activities and happiness in the adults and older adults, and between television viewing and happiness in the older adults.
Discussion and Implications: Our findings indicated that less television viewing and more mentally active sedentary be-
havior (e.g., talking with others and engaging in hobbies) were associated with greater happiness. One aspect of social
capital, engaging in activities with neighbors, acts as a potential mediator for relationships between sedentary behavior and
happiness.

Translational Significance: Less engagement in passive and more engagement in mentally active sedentary be-
haviors were associated with greater happiness, which was fostered by participating in activities with neigh-
bors. Reducing passive sedentary behavior, such as television viewing, could promote positive mental health
in adults and older adults.

Keywords: Emotional well-being, Health promotion, Mental health, Sitting time, Social sustainability

© The Author(s) 2021. Published by Oxford University Press on behalf of The Gerontological Society of America. 1
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

202 1idy 0} uo 1s9nB Aq €91 | 8€9/¥¥00eBl/1/G/o1o1LE/aBEa)EAOUUI/W0S"dNO"DlWaPEE//:SANY WO} PAPEO|UMOQ


https://orcid.org/0000-0002-9924-4042
mailto:yasunaga@bunka.ac.jp?subject=
https://creativecommons.org/licenses/by/4.0/

Innovation in Aging, 2021, Vol. 5, No. 4

Background and Objectives

Positive mental health, such as happiness, life satisfaction,
optimism, and self-esteem, confers several health benefits.
For example, a meta-analysis of longitudinal studies in the
general population found that greater happiness was asso-
ciated with decreased mortality risk (Martin-Maria et al.,
2017). Another review suggested that positive mental health
consistently protected against cardiovascular diseases, in-
dependent of traditional risk factors and ill-being (Boehm
& Kubzansky, 2012). Assessments of positive mental health
do not necessarily detect negative mental health status,
such as anxiety, depression, and psychological distress, and
there is discontinuity between positive mental health and
mental illness (Diener & Emmons, 1984). However, pre-
vious mental health surveys have often solely focused on
negative mental health (Winzer et al., 2014).

Sedentary behavior is defined as “any waking behavior
characterized by an energy expenditure <1.5 metabolic
equivalents, while in a sitting, reclining or lying posture”
(Sedentary Behavior Research Network, 2012; Tremblay
et al., 2017) and is one of the key behaviors influencing
mental health. Previous studies have demonstrated that
sedentary behavior has a detrimental effect on mental
health (Huang et al., 2020; Yasunaga et al., 2018). For in-
stance, a meta-analysis of observational studies found that
longer time spent in sedentary behavior was associated
with an increased risk of depression (Zhai et al., 2015). In
a recent study conducted in the United States, older adults
aged 65 years and older reported that television viewing,
the most common sedentary leisure activity in later life,
was associated with increased loneliness (Fingerman et al.,
2021). Most previous studies examining associations be-
tween sedentary behavior and mental health evaluated
negative aspects of participants’ mental health. Only a few
studies have examined whether sedentary behavior is asso-
ciated with positive aspects of mental health, such as happi-
ness (Felez-Nobrega et al., 2021; Pengpid & Peltzer, 2019).

Notably, recent studies have reported that different
types of sedentary behavior have distinct effects on mental
health (Hallgren et al., 2018, 2020; Kikuchi et al., 2014).
For example, a study conducted in Japan found that a
lower amount of passive sedentary behavior (e.g., tele-
vision viewing) and a greater amount of mentally active
behavior (e.g., computer use, reading books, and desk-
based office work) were associated with a decreased risk
of depression in older adults (Kikuchi et al., 2014). Similar
results were also reported by several studies conducted in
Western countries (Hallgren et al., 2018, 2020). Therefore,
it is important to consider not only the total sedentary time
but also the impact of different types of sedentary behavior
on mental health. However, it is not yet clear how the dif-
ferent sedentary behavior types are associated with positive
mental health among a sample of adults and older people.
In addition, researchers have suggested that patterns of
sedentary behaviors are different between adults and older

adults. For example, epidemiologic studies have shown
that older adults spend more time watching television than
adults (e.g., Sumimoto et al., 2021). Many older adults
do not have full-time jobs because the retirement age in
many Japanese companies is 60-65 years. Therefore, they
are likely to spend less time sitting at work and more
time engaging in leisure-related sedentary activities in
their free time. Because older adults are less likely to own
smartphones and computers, they might spend less time en-
gaged in sedentary activities related to these devices. Thus,
differences in patterns of sedentary behavior between adults
and older adults are expected to have differential impacts
on social capital and mental health (Fingerman et al.,
2020). Furthermore, although researchers have suggested
that people living in urban and rural areas have different
health-related behavior patterns and health risks (e.g.,
Teckle et al., 2012), many studies examining the impact
of sedentary behavior on health, including mental health,
have been conducted for people living in and around urban
areas. In 2019, it was estimated that 44% of the world’s
population lives in rural areas (The World Bank, 2018). We
need to accumulate evidence to plan strategies that pro-
mote health for people living in rural areas.

The social pathway through which sedentary behavior
influences mental health is yet to be known. Social cap-
ital is one of the hypothesized links between sedentary
behavior and positive mental health. Social capital is an
ambiguous concept, but the existing literature highlights
social cohesion and network theory as two distinct so-
cial capital conceptions (Kawachi, 2006). The social co-
hesion approaches emphasize the cognitive or structural
side of social capital through questions about trust in
others, perceptions of social belonging and integration,
and civic or social participants’ levels. In contrast, network
theory approaches rely on formal social network anal-
ysis methods to measure social resources and networks
(Moore & Kawachi, 2017). Mounting evidence using both
approaches has shown the health benefits of social cap-
ital (Ehsan et al., 2019; Murayama et al., 2012; Rodgers
et al., 2019). Previous studies have found that higher social
capital was positively associated with happiness, a repre-
sentative indicator of positive mental health (Doherty &
Kelly, 2010; Tsuruta et al., 2019). Although there have been
studies showing that social capital influences sedentary be-
havior (e.g., Anderson et al., 2016), a few researchers have
suggested reverse causation, where fostering social cap-
ital may also be affected by sedentary behavior through
its influence on social interactions. Furthermore, different
types of sedentary behavior may differentially affect these
associations. For example, people who spend much time
at home watching television or using their phones or
computers will have less interaction with their neighbors,
which will have a negative impact on social capital. A study
reported that time spent walking dogs, but not sedentary
behavior, was positively associated with the frequency of
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social interactions among mid-older people (Curl et al.,
2020). On the other hand, people who spend more time in
a sitting position related to driving or public transportation
may go out more often, which may positively impact social
capital. A study in Japan found that older drivers engaged
in more physical activity than older nondrivers (Amagasa
et al., 2018). The difference in the associations between
various activities and social relationships might have an
impact on mental health. Nevertheless, to our knowledge,
no study has tested the mediating effects of social capital
on the associations between various types of sedentary be-
havior and positive mental health.

This study aimed to examine the associations between
time spent in each of six different sedentary behaviors
and happiness among adults and older adults living in
rural areas of Japan and whether social capital mediated
such associations. The hypotheses were as follows: (a) a
lower amount of passive sedentary behavior and a greater
amount of mentally active sedentary behavior are associ-
ated with greater happiness, (b) various types of sedentary
behavior between adults and older adults will have dif-
ferent effects on social capital and happiness, and (¢) social
capital is a possible mediator linking sedentary behavior
and happiness.

Research Design and Methods

Participants and Procedures

This study was conducted in Minami-Izu town, Shizuoka
Prefecture, Japan, as part of an extensive epidemiological
study of this community. Minami-Izu town is a small country
town located approximately 138 km southwest of Tokyo.
In 2020, the town’s total population was approximately
8,100 residents, 48% of whom were older than 65 years.
The population aged 65 years is nearly 20% higher than
the average rate for Japan as a whole (approximately 29%
in 2020). The rate of workers engaged in the primary sector
of industry (agriculture, forestry and fishing) in Minami-
Izu town is approximately 9.5% (Minami-Izu Town,
2020), which is approximately three times the average
rate for Japan as a whole (approximately 3% in 2019; The
Japan Institute for Labour Policy and Training, 2020). Data
were collected between October and November 2016 from
all adults older than 20 years living in Minami-Izu town.
Research staff distributed the questionnaire to all adults
(n = 7,360), except those hospitalized, bedridden, or insti-
tutionalized. The questionnaires were collected a couple of
weeks later. Of the potential respondents, 4,714 residents
returned the questionnaire. After excluding participants
with missing data in the self-reported measures, including
six domains of sedentary behavior, two social capital meas-
ures, happiness, and covariates, 3,357 participants were
included in this study. All participants provided written
informed consent. The Waseda University Research Ethics
Committee (Japan) approved the study (2016-280).

Measures

Social capital

Social capital was assessed in two dimensions, social cohe-
sion and activities with neighbors, which corresponds to
the network theory, using items in Mujahid and colleagues
(2007). Social cohesion was measured using the fol-
lowing four items: “People around here are willing to help
their neighbors,” “People in my neighborhood generally
get along with each other,” “People in my neighborhood
can be trusted,” and “People in my neighborhood share the
same values.” The participants responded to these items
on a Likert-type scale ranging from 1 (strongly agree) to 5
(strongly disagree). The measure activities with neighbors
were measured using the following five items: “About how
often do you and people in your neighborhood do favors
for each other? By favors, we mean such things as watching
each other’s children, helping with shopping, lending garden
or house tools, and other small acts of kindness,” “When a
neighbor is not at home or on vacation, how often do you
and other neighbors watch over their property?,” “How
often do you and other people in the neighborhood ask
each other for advice about personal things such as child-
rearing or job openings?,” “How often do you and people
in your neighborhood have parties or other get togethers
where other people in the neighborhood are invited?,” and
“How often do you and other people in your neighborhood
visit in each other’s homes or speak with each other on
the street?” The participants responded to these items on
a Likert-type scale ranging from 1 (often) to 4 (not at all).
The response categories were reverse-coded and summed
such that higher scores indicated higher social cohesion and
activities with neighbors. The internal consistencies for the
two variables were relatively high in both age groups (all
Cronbach’s a were >.80).

Self-reported sedentary behavior in six different domains

Participants’ sedentary behavior was assessed using a
self-report questionnaire developed by Ishii and colleagues
(2018), which estimated the amount of time spent in each
of the six sedentary behavior domains. The participants
responded to daily average time spent in sedentary be-
havior in hours and minutes over the past 7 days for the
following six domains: riding in a car as driver or pas-
senger (hereafter referred to as “car”); using public trans-
port (hereafter referred to as “public transport”); being
at work (hereafter referred to as “work”); watching tele-
vision, videos, and digital video discs (hereafter referred
to as “television watching”); using a cell phone, tablet, or
personal computer for nonwork purposes (hereafter re-
ferred to as “cell and computer use”); and sitting for other
purposes in leisure time (e.g., talking, reading, listening to
music, or engaging in a hobby) (hereafter referred to as
“other leisure activities”). They were asked to provide a
different response for workdays (or weekdays for unem-
ployed individuals) and nonwork days (weekends). Mean
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workday and nonwork day values of total sedentary time
were calculated by separately summing all six domains for
workdays and nonwork days. Mean daily values of total
sedentary time and each domain’s sedentary time were also
calculated by a weighting of the number of workdays and
nonwork days.

Happiness

The feeling of happiness was assessed using a single-item
self-rated question, “How happy do you think of yourself
at present?” The participants responded on a Likert-type
scale ranging from 1 (unhappy), 2 (somewhat unhappy), 3
(somewhat happy), and 4 (happy).

Covariates

The following individual variables were considered poten-
tial confounders: age, gender (female or male), education
(tertiary or higher or below tertiary), marital status (single
or married), length of residence in the current address, and
total sedentary behavior time.

Statistical Analysis

Descriptive analyses were used to calculate means and
standard deviations or numbers and rates (%) for all
variables in two age groups: adults who were 20-64 and
older adults who were 65 years and older. Nonpaired ¢ tests
or chi-squared tests were conducted to examine the age
differences of all variables. Figure 1 shows a framework for
analyzing the associations between the six domains of sed-
entary behavior, social capital, and happiness. Age-stratified
multivariable linear regression models were used to ex-
amine the associations of time spent in the six domains of
sedentary behavior with happiness (direct effects; c-path).
For associations where the direct effect was significant,
we tested the mediating effects of two social capital meas-
ures in these relationships using a product-of-coefficients

Mediator
(Social Capital)

a-path
b-path

Exposure Outcome
(Sedentary Behavior) c-path (Happiness)

¢’-path

Figure 1. Framework for analyzing the relationships among six domains
of sedentary behavior, social capital, and happiness.

Notes: a-path =associations between time spentin six domains of seden-
tary behavior and two social capital measures; b-path = associations be-
tween two social capital measures and happiness; c-path = associations
between time spent in six domains of sedentary behavior and happi-
ness; ¢’-path = associations between time spent in six domains of sed-
entary behavior and happiness adjusting for social capital measures.

test (MacKinnon et al., 2002). Specifically, we calculated
unstandardized partial regression coefficients (B) and
95% confidence intervals (95% CIs) in the following
associations: (a) associations between time spent in the six
domains of sedentary behavior and two social capital meas-
ures (a-path); (b) associations between two social capital
measures (the potential mediators) and happiness (b-path);
and (c) associations between time spent in the six domains
of sedentary behavior and happiness adjusting for the so-
cial capital measures (¢’-path). The indirect effects of the
six domains of sedentary behavior and happiness through
the potential mediators can be calculated as a product of
the unstandardized coefficient (B) for the a-path and b-path
(a x b). Hayes PROCESS was applied to test whether the in-
direct effect was significant (Hayes, 2013). The proportion
of the effect that was mediated was calculated as [a x b/
(a x b+ ¢’)] and is presented as percentages. All regression
models were adjusted for covariates, and the six domains
of sedentary behavior and two social capital measures were
included in a separate model. All analyses were conducted
using IBM SPSS Statistics 25.0 for Windows (IBM Japan
Corp., Tokyo, Japan), and the level of significance was set
atp < .0S.

Results

Characteristics of Study Participants

Table 1 shows the characteristics of the participants. The
mean age was 60.0 years, less than half were older adults
aged 65 years and older, and more than half were female.
There were significant differences between the adults and
older adults in age, education, marital status, length of res-
idence, social capital scores, time spent in five domains of
sedentary behavior (car, work, television viewing, cell and
computer use, and other leisure activities), and total seden-
tary time (p < .05).

Associations of Different Domains of Sedentary
Behavior With Happiness (c-Path)

Table 2 shows the associations between the six domains of
sedentary behavior and happiness. Among the adults, after
adjusting for covariates, longer time spent on television
viewing and cell phone and computer use were significantly
associated with lower happiness scores (B = —0.018; 95%
CI: -0.035,-0.001; p < .05 and B =-0.029; 95% CI: -0.055,
-0.002; p < .05, respectively), and longer time spent in other
leisure activities was significantly associated with higher
happiness scores (B = 0.059; 95% CI: 0.030; 0.088; p <
.01). Among the older adults, after adjusting for covariates,
longer time spent on television viewing was significantly as-
sociated with lower happiness scores (B = =0.016; 95% CI:
-0.032,-0.001; p < .05), and longer time spent in other lei-
sure activities was significantly associated with higher hap-
piness scores (B = 0.037; 95% CI: 0.013, 0.061; p < .01).
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Table 1. Characteristics of the Participants

20-64 years (n = 1,802)

65 years and older (7 = 1,555)

Variable N (%) or mean (SD) N (%) or mean (SD)
Age** 48.1 (11.6) 73.8(7.2)
Gender
Female 936 (51.9%) 811 (52.2%)
Male 866 (48.1%) 744 (47.8%)

Education**
Tertiary or higher
Below tertiary

Marital status™*

855 (47.4%)
947 (52.6%)

317 (20.4%)
1,238 (79.6%)

Single 511 (28.4%) 220 (14.1%)
Married 1,291 (71.6%) 1,335 (85.9%)
Length of residence* 24.3 (17.4) 43.3 (22.7)
Social capital
Social cohesion (range 0-20) 14.3 (2.6) 14.3 (2.7)
Activities with neighbors (range 0-20)** 10.5 (3.2) 11.6 (3.1)
Sedentary behavior (hours)
Car** 1.2 (1.1) 0.8 (0.9)
Public transport 0.0 (0.3) 0.0 (0.3)
Work* * 1.9 (2.3) 0.5 (1.4)
Television viewing** 3.1(2.0) 3.8 (2.6)
Cell phone and computer use** 1.2 (1.3) 0.4 (1.0)
Other leisure activities** 1.0 (1.0) 1.3 (1.4)
Total** 8.4 (3.6) 6.9 (3.5)
Happiness 3.2 (0.6) 3.2 (0.6)

Note: Statistically significant difference (*p < .05, **p < .01) based on Pearson’s chi-squared or # test.

Table 2. Associations Between Six Different Domains of Sedentary Behavior and Happiness

20-64 years 65 years and older
Variable B (95% CI) B (95% CI)
Car -0.001 (-0.028, 0.026) 0.009 (-0.025, 0.042)
Public transport 0.059 (-0.055,0.173) 0.005 (-0.079, 0.090)
Work 0.008 (-0.008, 0.023) 0.001 (-0.021, 0.023)
Television viewing -0.018 (-0.035, -0.001)* -0.016 (-0.032, -0.001)*
Cell phone and computer use -0.029 (-0.055, -0.002)* -0.006 (-0.037,0.025)
Other leisure activities 0.059 (0.030, 0.088)** 0.037 (0.013, 0.061)**

Notes: B = unstandardized partial regression coefficient; 95% CI = 95% confidence interval. All models were adjusted for age, gender, education, marital status,

and total sedentary behavior time. Only one sedentary behavior variable was included per model plus covariates.

*p<.05. **p <.01.

Associations of Different Domains of Sedentary
Behavior With Social Capital Scores (a-Path)

As shown in Table 3, longer time spent in other leisure
activities was significantly associated with higher scores
for activities with neighbors among both the adults
(B = 0.229; 95% CI: 0.081, 0.378; p < .01) and older
adults (B = 0.255; 95% CI: 0.132, 0.378; p < .01).
Conversely, longer time spent on television viewing was
significantly associated with lower scores for activities
with neighbors among the older adults (B = -0.161; 95%
CI: -0.239,-0.082; p < .01).

Associations of Social Capital Scores With
Happiness (b-Path)

As shown in Table 3, higher social cohesion scores were
significantly associated with higher happiness scores
among both the adults (B = 0.059; 95% CI: 0.048, 0.069;
p < .01) and older adults (B = 0.045; 95% CI: 0.035,
0.056; p < .01). Similarly, higher scores for activities with
neighbors were significantly associated with higher happi-
ness scores among the adults (B = 0.030; 95% CI: 0.021,
0.039; p < .01) and older adults (B = 0.031; 95% CI:
0.021, 0.040; p < .01).
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Mediated Pathways

Estimated mediation effects are shown in Table 3. The indi-
rect effects of time spent in other leisure activities on hap-
piness scores through the activities with neighbors scores
were significant among both the adults (B = 0.007; 95% CI:
0.002,0.013; p <.05) and older adults (B = 0.008; 95% CI:
0.003, 0.014; p < .05). The proportions of the total effect
of time spent in other leisure activities on happiness scores
among the adults and older adults mediated by the activi-
ties with neighbors scores were 11.9% and 21.4%, respec-
tively. The indirect effect of time spent on television viewing
on happiness scores through the activities with neighbors
scores was significant among the older adults (B = —0.0035;
95% CI: -0.008, —-0.002; p < .05). The activities with
neighbors score mediated 31.9% of the relationship.

Discussion

This was the first study, to our knowledge, to examine how
different types of sedentary behavior were associated with
happiness among Asian adults and older adults and to test
the meditating effects of social capital in these relationships.
We confirmed the hypotheses established based on previous
studies: (a) a lower amount of passive sedentary behavior
and a greater amount of mentally active sedentary behavior
were associated with greater happiness, (b) various types of
sedentary behavior between the adults and older adults had
differential effects on social capital and happiness, and (c)
social capital was a possible mediator between sedentary
behavior and happiness.

As expected, our data showed that the older adults spent
more time engaging in television viewing and leisure-related
sedentary activities than the adults. The adults spent more
time engaged in sedentary behavior related to work, cars,
and cell phone and computer use than the older adults.
Additionally, the characteristics of the sedentary behavior
of our participants living in a rural area of Japan were as
follows when compared with other studies conducted in
Japan, which used the same questionnaire as this study to
assess the amount of time spent engaged in each of six dif-
ferent sedentary behaviors. Compared to the median seden-
tary behavior time among adults aged 40-64 years living in
urban and rural core cities reported by Ishii and colleagues
(2018), the median sedentary behavior times among our
adult participants were higher for the car (1.0 hr/day vs
0.1 hr/day) and television viewing (2.9 hr/day vs 1.8 hr/
day) measures and lower for the public transportation
(almost 0 hr/day vs 0.2 hr/day) and work (0.7 hr/day vs
1.3 hr/day) measures. The median times for the cell phone
and computer use (0.9 hr/day vs 1.1 hr/day) and other lei-
sure activities (0.8 hr/day vs 1.0 hr/day) measures were al-
most the same between the two samples. Compared with
the mean sedentary behavior time for older adults aged
65-84 vyears living in urban areas reported by Shibata
and colleagues (2019), the mean sedentary behavior times

for our older participants were higher for the television
viewing measure (3.8 hr/day vs 3.3 hr/day) and lower for
the public transportation (almost 0 hr/day vs 0.3 hr/day),
cell phone and computer use (0.4 hr/day vs 0.7 hr/day),
and other leisure activities (1.3 hr/day vs 1.8 hr/day) meas-
ures. The mean times for the car (0.8 hr/day vs 0.7 hr/day)
and work (0.5 hr/day vs 0.4 hr/day) measures were almost
identical between the two samples. As a super-aged society,
the population is rapidly declining in Japan, especially in
rural areas. Therefore, public transportation is inadequate,
and there are few entertainment facilities in the neighbor-
hood (Koohsari et al., 2018). Minami-Izu town, where
this survey was conducted, is no exception. There are few
public transportation systems, such as buses and trains, and
almost no shopping centers or amusement facilities. These
poor urban design features may lead to longer times spent
in sedentary behavior that are related to cars and television
viewing. On the other hand, similar to other rural towns in
Japan, many people are engaged in the primary industries
in Minami-Izu town, which would be associated with lower
work-related sedentary behavior time in the adults. Future
research needs to statistically examine the interactions be-
tween patterns of sedentary behavior and different sizes of
cities using extracted representative samples from regions
of different sizes, which included rural and urban areas.
Kikuchi and colleagues (2014) categorized sedentary
behavior into passive (e.g., television viewing) and men-
tally active (e.g., computer use, reading books, and desk-
based office work) behaviors. They examined the impact
of each on health. Recent studies have reported different
effects of the two different types of sedentary behavior
on negative mental health: less time spent in passive sed-
entary behavior and more time spent in mentally active
sedentary behavior were associated with lower depression
(Hallgren et al., 2018; Huang et al., 2020). Consistent with
these studies, we found that more time spent on television
viewing, a representative passive sedentary behavior, was
associated with worse happiness among adults and older
adults. Our findings suggested that reducing television
viewing time, which is the largest portion of total time
spent in sedentary behavior, might improve happiness,
a positive psychological indicator, and negative mental
health. Our results also showed that more time spent en-
gaged in cell and computer use was associated with less
happiness among the adults. In a study by Kikuchi and
colleagues (2014), computer use was considered mentally
active behavior that was hypothesized to positively affect
mental health. Previous findings of associations between
computer use and mental health are mixed. Some pre-
vious reviews and meta-analyses have suggested that com-
puter use could increase the risk of depression (Teychenne
et al., 2010; Zhai et al., 2015). One possible reason for the
mixed results could be the influence of using computers
and cell phones. Our study asked participants to report
daily average time spent using a computer, cell phone, or
tablet computer for nonwork purposes. Thus, almost all
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computer use may have included passive sedentary be-
havior, such as web surfing, that does not require cognitive
effort. These measures may have shown a negative asso-
ciation with mental health. Further studies are needed to
ask in detail the purpose of computer use (e.g., watching
videos, web surfing, or research). In addition, there was
no association between cell phone and computer use and
happiness among the older adults. This is probably due to
the low ownership rate of cell phones and computers and
the short time spent using them among the older adults.
Similar to previous findings (Hallgren et al., 2018; Huang
et al., 2020), we found that time spent in leisure time sed-
entary behavior (e.g., talking with others, reading books,
listening to music, and engaging in a hobby) was positively
associated with happiness among both the adults and older
adults. Our findings suggested that engaging in activities
that involve intellectual curiosity and social interactions,
even sedentary behavior, may lead to greater happiness.
There are several plausible explanations for the
observed associations between sedentary behavior and
positive mental health. Mentally active sedentary behavior
requiring cognitive effort, such as reading and researching,
may improve cognitive abilities (Sorman et al., 2018), and
better cognitive abilities may lead to better positive mental
health (Tan et al., 2019). Additionally, because active
people have been reported to have higher positive mental
health (Piqueras et al., 2011; Richards et al., 20135), re-
ducing harmful sedentary behavior and increasing physical
activity would enhance positive mental health. This study
assumed that social capital would be a possible principal
mediator linking sedentary behavior and happiness. We
found that engaging in activities with neighbors, which
is one aspect of social capital, mediated the observed
associations between television viewing and happiness
among the older adults and between other sedentary lei-
sure activities with happiness among both the adults and
older adults. Our findings showed that longer time spent
viewing television was related to lower engagement in ac-
tivities with neighbors, which in turn led to lower happi-
ness. There are trade-offs between what activities people
spend their time on. Therefore, if people spend a long
time watching television, they will naturally spend less
time in activities involving social contact. Fewer social
relationships and activities have been shown to lead to
lower happiness (Hsu et al., 2016; Tsuruta et al., 2019).
This association was found only among the older adults
because television viewing is a typical sedentary behavior
in late life (Fingerman et al., 2021), and older adults spend
more time viewing television than adults. Conversely, our
findings showed that longer time spent engaged in leisure-
related sedentary activities was related to a greater amount
of interaction with others, leading to higher happiness.
Talking to others and engaging in hobbies will likely
increase social contact in both the real world and on the
internet. Again, social contact has been found to have a
positive impact on happiness (Hsu et al., 2016; Tsuruta

et al.,, 2019). Our findings suggested that reducing the
time spent viewing television and increasing the time spent
engaged in social and intellectual activities may lead to
greater happiness by fostering engagement with neighbors
and their activities, which is one aspect of social capital.

However, social cohesion was not found to be a medi-
ator in the association between sedentary behavior and hap-
piness in the adults and older adults. Our results showed
that social cohesion impacted happiness among the adults
and older adults, but there were no dimensions of seden-
tary behavior that were associated with social cohesion.
Network theory focuses on the individual attribute of so-
cial capital, whereas social cohesion emphasizes the collec-
tive attributes of social capital (Kawachi, 2006). Although
this point needs to be further evaluated, sedentary behavior
may not foster the type of social cohesion that represents
communitarian concept of society.

This study has some limitations. First, we cannot infer
a cause-and-effect relationship between different types of
sedentary behavior and happiness as this was a cross-sec-
tional study. Second, self-reported sedentary time may not
accurately reflect actual sedentary time due to recall and
social desirability biases. Although further research is nec-
essary to use more rigorous methods, our findings provide
initial evidence to inform future studies with regard to the
relationships among different sedentary behaviors, positive
mental health, and social capital.

Implications

This study provides evidence of the associations between
different types of sedentary behavior and happiness: less
time engaging in passive sedentary behavior, for example,
television viewing, and more time engaging in mentally ac-
tive sedentary behavior, such as talking with others and
engaging in a hobby, are associated with greater happi-
ness. In addition, one aspect of social capital, involvement
in activities with neighbors, might act as a potential me-
diator for some relationships between sedentary behavior
and happiness. These findings may help promote positive
mental health.

Funding

K. Oka is supported by a Grant-in-Aid for Scientific Research (no.
20H04113) from the Japan Society for the Promotion of Science.

Conflict of Interest

None declared.

Data Availability

The data that support the findings of this study are available from
the corresponding author upon reasonable request. The study was
not preregistered.

202 1idy 0} uo 1s9nB Aq €91 | 8€9/¥¥00eBl/1/G/o1o1LE/aBEa)EAOUUI/W0S"dNO"DlWaPEE//:SANY WO} PAPEO|UMOQ



Innovation in Aging, 2021, Vol. 5, No. 4

References

Amagasa, S., Fukushima, N., Kikuchi, H., Takamiya, T., Odagiri, Y.,
Oka, K., & Inoue, S. (2018). Drivers are more physically ac-
tive than non-drivers in older adults. International Journal
of Environmental Research and Public Health, 15(6), 1094.
doi:10.3390/ijerph15061094

Anderson, S., Currie, C. L., & Copeland, J. L. (2016). Sedentary
behavior among adults: The role of community belonging.
Preventive Medicine Reports, 4, 238-241. doi:10.1016/].
pmedr.2016.06.014

Boehm, J. K., & Kubzansky, L. D. (2012). The heart’s content: The
association between positive psychological well-being and car-
diovascular health. Psychological Bulletin, 138(4), 655-691.
doi:10.1037/a0027448

Curl, A. L., Bibbo, J., & Johnson, R. A. (2020). Neighborhood en-
gagement, dogs, and life satisfaction in older adulthood. Journal
of Applied Gerontology. doi:10.1177/0733464820953725

Diener, E., & Emmons, R. A. (1984). The independence of positive
and negative affect. Journal of Personality and Social Psychology,
47(5),1105-1117. doi:10.1037//0022-3514.47.5.1105

Doherty, A. M., & Kelly, B. D. (2010). Social and psychological
correlates of happiness in 17 European countries. Irish Journal
of Psychological Medicine, 27(3), 130-134. doi:10.1017/
S0790966700001294

Ehsan, A., Klaas, H. S., Bastianen, A., & Spini, D. (2019).
Social capital and health: A systematic review of systematic
reviews. SSM—Population Health, 8, 100425. doi:10.1016/.
ssmph.2019.100425

Felez-Nobrega, M., Olaya, B., Haro, J. M., Stubbs, B., Smith, L.,
& Koyanagi, A. (2021). Associations between sedentary be-
havior and happiness: An analysis of influential factors among
middle-aged and older adults from six low- and middle-
income countries. Maturitas, 143, 157-164. doi:10.1016/].
maturitas.2020.10.011

Fingerman, K. L., Huo, M., Charles, S. T., & Umberson, D. J. (2020).
Variety is the spice of late life: Social integration and daily ac-
tivity. The Journals of Gerontology, Series B: Psychological
Sciences and Social Sciences, 75(2), 377-388. do0i:10.1093/
geronb/gbz007

Fingerman, K. L., Kim, Y. K., Ng, Y. T., Zhang, S., Huo, M., &
Birditt, K. S. (2021). Television viewing, physical activity, and
loneliness in late life. The Gerontologist. doi:10.1093/geront/
gnab120

Hallgren, M., Nguyen, T. T., Owen, N., Stubbs, B., Vancampfort, D.,
Lundin, A., Dunstan, D., Bellocco, R., & Lagerros, Y. T. (2020).
Cross-sectional and prospective relationships of passive and
mentally active sedentary behaviours and physical activity with
depression. The British Journal of Psychiatry, 217(2), 413-419.
doi:10.1192/bjp.2019.60

Hallgren, M., Owen, N., Stubbs, B., Zeebari, Z., Vancampfort, D.,
Schuch, E, Bellocco, R., Dunstan, D., & Trolle Lagerros, Y.
(2018). Passive and mentally-active sedentary behaviors and
incident major depressive disorder: A 13-year cohort study.
Journal of Affective Disorders, 241, 579-585. doi:10.1016/j.
jad.2018.08.020

Hayes, A. E. (2013). Methodology in the social sciences. Introduction
to mediation, moderation, and conditional process analysis:
A regression-based approach. Guilford Press.

Hsu, H. C., Chang, W. C., Chong, Y. S., & An, J. S. (2016).
Happiness and social determinants across age cohorts in
Taiwan. Journal of Health Psychology, 21(9), 1828-1839.
doi:10.1177/1359105314567208

Huang, Y., Li, L., Gan, Y., Wang, C., Jiang, H., Cao, S., & Lu, Z.
(2020). Sedentary behaviors and risk of depression: A meta-
analysis of prospective studies. Translational Psychiatry, 10(1),
26. d0i:10.1038/s41398-020-0715-z

Ishii, K., Shibata, A., Kurita, S., Yano, S., Inoue, S., Sugiyama, T.,
Owen, N., & Oka, K. (2018). Validity and reliability of
Japanese-language self-reported measures for assessing adults
domain-specific sedentary time. Journal of Epidemiology, 28(3),
149-155. d0i:10.2188/jea.JE20170002

Kawachi, I. (2006). Commentary: Social capital and health: Making
the connections one step at a time. International Journal of
Epidemiology, 35(4), 989-993. doi:10.1093/ije/dyl117

Kikuchi, H., Inoue, S., Sugiyama, T., Owen, N., Oka, K., Nakaya, T.,
& Shimomitsu, T. (2014). Distinct associations of different sed-
entary behaviors with health-related attributes among older
adults. Preventive Medicine, 67, 335-339. doi:10.1016/;.
ypmed.2014.08.011

Koohsari, M. J., Nakaya, T., & Oka, K. (2018). Activity-friendly
built environments in a super-aged society, Japan: Current
challenges and toward a research agenda. International Journal
of Environmental Research and Public Health, 15(9), 2054.
doi:10.3390/ijerph15092054

MacKinnon, D. P., Lockwood, C. M., Hoffman, J. M., West, S. G.,
& Sheets, V. (2002). A comparison of methods to test mediation
and other intervening variable effects. Psychological Methods,
7(1), 83-104. doi:10.1037/1082-989x.7.1.83

Martin-Maria, N., Miret, M., Caballero, F. E, Rico-Uribe, L. A.,
Steptoe, A., Chatterji, S., & Ayuso-Mateos, J. L. (2017).
The impact of subjective well-being on mortality: A meta-
analysis of longitudinal studies in the general population.
Psychosomatic  Medicine, 79(5), 565-575. doi:10.1097/
PSY.0000000000000444

Minami-Izu  Town. (2020). Minami-Izu Town Industrial
Promotion  Plan.  https://www.town.minamiizu.shizuoka.jp/
docs/2020100700011/files/honpen.pd

Moore, S., & Kawachi, 1. (2017). Twenty years of social cap-
ital and health research: A glossary. Journal of Epidemiology
and Community Health, 71(5), 513-517. doi:10.1136/
jech-2016-208313

Mujahid, M. S., Diez Roux, A. V., Morenoff, J. D., & Raghunathan, T.
(2007). Assessing the measurement properties of neighborhood
scales: From psychometrics to ecometrics. American Journal of
Epidemiology, 165(8), 858-867. d0i:10.1093/aje/kwm040

Murayama, H., Fujiwara, Y., & Kawachi, I. (2012). Social capital
and health: A review of prospective multilevel studies. Journal
of Epidemiology, 22(3), 179-187. doi:10.2188/jea.JE20110128

Pengpid, S., & Peltzer, K. (2019). Sedentary behaviour, physical ac-
tivity and life satisfaction, happiness and perceived health status
in university students from 24 countries. International Journal
of Environmental Research and Public Health, 16(12), 2084.
doi:10.3390/ijerph16122084

Piqueras, J. A., Kuhne, W., Vera-Villarroel, P., van Straten, A., &
Cuijpers, P. (2011). Happiness and health behaviours in Chilean
college students: A cross-sectional survey. BMC Public Health,
11, 443. doi:10.1186/1471-2458-11-443

202 1idy 0} uo 1s9nB Aq €91 | 8€9/¥¥00eBl/1/G/o1o1LE/aBEa)EAOUUI/W0S"dNO"DlWaPEE//:SANY WO} PAPEO|UMOQ


https://doi.org/10.3390/ijerph15061094
https://doi.org/10.1016/j.pmedr.2016.06.014
https://doi.org/10.1016/j.pmedr.2016.06.014
https://doi.org/10.1037/a0027448
https://doi.org/10.1177/0733464820953725
https://doi.org/10.1037//0022-3514.47.5.1105
https://doi.org/10.1017/S0790966700001294
https://doi.org/10.1017/S0790966700001294
https://doi.org/10.1016/j.ssmph.2019.100425
https://doi.org/10.1016/j.ssmph.2019.100425
https://doi.org/10.1016/j.maturitas.2020.10.011
https://doi.org/10.1016/j.maturitas.2020.10.011
https://doi.org/10.1093/geronb/gbz007
https://doi.org/10.1093/geronb/gbz007
https://doi.org/10.1093/geront/gnab120
https://doi.org/10.1093/geront/gnab120
https://doi.org/10.1192/bjp.2019.60
https://doi.org/10.1016/j.jad.2018.08.020
https://doi.org/10.1016/j.jad.2018.08.020
https://doi.org/10.1177/1359105314567208
https://doi.org/10.1038/s41398-020-0715-z
https://doi.org/10.2188/jea.JE20170002
https://doi.org/10.1093/ije/dyl117
https://doi.org/10.1016/j.ypmed.2014.08.011
https://doi.org/10.1016/j.ypmed.2014.08.011
https://doi.org/10.3390/ijerph15092054
https://doi.org/10.1037/1082-989x.7.1.83
https://doi.org/10.1097/PSY.0000000000000444
https://doi.org/10.1097/PSY.0000000000000444
https://www.town.minamiizu.shizuoka.jp/docs/2020100700011/files/honpen.pd
https://www.town.minamiizu.shizuoka.jp/docs/2020100700011/files/honpen.pd
https://doi.org/10.1136/jech-2016-208313
https://doi.org/10.1136/jech-2016-208313
https://doi.org/10.1093/aje/kwm040
https://doi.org/10.2188/jea.JE20110128
https://doi.org/10.3390/ijerph16122084
https://doi.org/10.1186/1471-2458-11-443

10

Innovation in Aging, 2021, Vol. 5, No. 4

Richards, J., Jiang, X., Kelly, P., Chau, J., Bauman, A., & Ding, D.
(2015). Don’t worry, be happy: Cross-sectional associations be-
tween physical activity and happiness in 15 European countries.
BMC Public Health, 15, 53. d0i:10.1186/s12889-015-1391-4

Rodgers, J., Valuev, A. V., Hswen, Y., & Subramanian, S. V. (2019).
Social capital and physical health: An updated review of the lit-
erature for 2007-2018. Social Science & Medicine (1982), 236,
112360. doi:10.1016/j.socscimed.2019.112360

Sedentary Behavior Research Network (SBRN). (2012). Consensus
definitions. https://www.sedentarybehaviour.org/

Shibata, A., Oka, K., Ishii, K., Miyawaki, R., Inoue, S., Sugiyama, T.,
& Owen, N. (2019). Objectively-assessed patterns and reported
domains of sedentary behavior among Japanese older adults.
Journal of Epidemiology, 29(9), 334-339. doi:10.2188/jea.
JE20180041

Sorman, D. E., Ljungberg, J. K., & Ronnlund, M. (2018). Reading
habits among older adults in relation to level and 15-year changes
in verbal fluency and episodic recall. Frontiers in Psychology, 9,
1872. doi:10.3389/fpsyg.2018.01872

Sumimoto, Y., Yanagita, M., Miyamatsu, N., Okuda, N., Nishi, N.,
Nakamura, Y., Nakamura, K., Miyagawa, N., Miyachi, M.,
Kadota, A., Ohkubo, T., Okamura, T., Ueshima, H.,
Okayama, A., & Miura, K. (2021). Association between socioec-
onomic status and prolonged television viewing time in a general
Japanese population: NIPPON DATA2010. Environmental
Health and Preventive Medicine, 26(1), 57. doi:10.1186/
$12199-021-00978-6

Tan, J. H., Abdin, E., Shahwan, S., Zhang, Y., Sambasivam, R.,
Vaingankar, J. A., Mahendran, R., Chua, H. C., Chong, S. A.,
& Subramaniam, M. (2019). Happiness and cognitive impair-
ment among older adults: Investigating the mediational roles of
disability, depression, social contact frequency, and loneliness.
International Journal of Environmental Research and Public
Health, 16(24), 4954. doi:10.3390/ijerph16244954

Teckle, P., Hannaford, P., & Sutton, M. (2012). Is the health of people
living in rural areas different from those in cities? Evidence

from routine data linked with the Scottish Health Survey. BMC
Health Services Research,12,43. doi:10.1186/1472-6963-12-43

Teychenne, M., Ball, K., & Salmon, J. (2010). Sedentary be-
havior and depression among adults: A review. International
Journal of Behavioral Medicine, 17(4), 246-254. doi:10.1007/
$12529-010-9075-z

The Japan Institute for Labour Policy and Training. (2020). Number
of employees by industry. https://www.jil.go.jp/kokunai/statis-
tics/chart/html/g0004.html

The World Bank. (2018). Rural population (% of total population).
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS

Tremblay, M. S., Aubert, S., Barnes, J. D., Saunders, T. J., Carson, V.,
Latimer-Cheung, A. E., Chastin, S. F. M., Altenburg, T. M.,
Chinapaw, M. J. M., Aminian, S., Arundell, L., Hinkley, T.,
Hnatiuk, J., Atkin, A. J., Belanger, K., Chaput, J. P., Gunnell, K.,

Wondergem, R. (2017).

Sedentary Behavior Research Network (SBRN)—terminology

Larouche, R., Manyanga, T., ...

consensus project process and outcome. International Journal
of Behavioral Nutrition and Physical Activity, 14(1), 75.
doi:10.1186/s12966-017-0525-8

Tsuruta, K., Shiomitsu, T., Hombu, A., & Fujii, Y. (2019).
Relationship between social capital and happiness in a Japanese
community: A cross-sectional study. Nursing ¢& Health Sciences,
21(2),245-252. do0i:10.1111/nhs. 12589

Winzer, R., Lindblad, E, Sorjonen, K., & Lindberg, L. (2014).
Positive versus negative mental health in emerging adulthood:
A national cross-sectional survey. BMC Public Health, 14, 1238.
doi:10.1186/1471-2458-14-1238

Yasunaga, A., Shibata, A., Ishii, K., Koohsari, M. J., & Oka, K.
(2018). Cross-sectional associations of sedentary behaviour
and physical activity on depression in Japanese older adults: An
isotemporal substitution approach. BM] Open, 8(9), ¢022282.
doi:10.1136/bmjopen-2018-022282

Zhai, L., Zhang, Y., & Zhang, D. (2015). Sedentary behaviour and
the risk of depression: A meta-analysis. British Journal of Sports
Medicine, 49(11), 705-709. doi:10.1136/bjsports-2014-093613

202 1idy 0} uo 1s9nB Aq €91 | 8€9/¥¥00eBl/1/G/o1o1LE/aBEa)EAOUUI/W0S"dNO"DlWaPEE//:SANY WO} PAPEO|UMOQ


https://doi.org/10.1186/s12889-015-1391-4
https://doi.org/10.1016/j.socscimed.2019.112360
https://www.sedentarybehaviour.org/
https://doi.org/10.2188/jea.JE20180041
https://doi.org/10.2188/jea.JE20180041
https://doi.org/10.3389/fpsyg.2018.01872
https://doi.org/10.1186/s12199-021-00978-6
https://doi.org/10.1186/s12199-021-00978-6
https://doi.org/10.3390/ijerph16244954
https://doi.org/10.1186/1472-6963-12-43
https://doi.org/10.1007/s12529-010-9075-z
https://doi.org/10.1007/s12529-010-9075-z
https://www.jil.go.jp/kokunai/statistics/chart/html/g0004.html
https://www.jil.go.jp/kokunai/statistics/chart/html/g0004.html
https://data.worldbank.org/indicator/SP.RUR.TOTL.ZS
https://doi.org/10.1186/s12966-017-0525-8
https://doi.org/10.1111/nhs.12589
https://doi.org/10.1186/1471-2458-14-1238
https://doi.org/10.1136/bmjopen-2018-022282
https://doi.org/10.1136/bjsports-2014-093613

	Background and Objectives
	Research Design and Methods
	Participants and Procedures
	Measures
	Social capital
	Self-reported sedentary behavior in six different domains
	Happiness
	Covariates

	Statistical Analysis

	Results
	Characteristics of Study Participants
	Associations of Different Domains of Sedentary Behavior With Happiness (c-Path)
	Associations of Different Domains of Sedentary Behavior With Social Capital Scores (a-Path)
	Associations of Social Capital Scores With Happiness (b-Path)
	Mediated Pathways

	Discussion
	Implications




