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ABSTRACT
Objective Several studies have reported that laughter
is associated with health benefits. In addition, social
interactions, such as social relationships, social
participation and so forth, have shown the association with
not only health but also individual emotion. In this study,
we conducted a cross-sectional study to examine the
association between variety of social interactions and the
frequency of laughter.
Design Cross-sectional study.
Setting Sampled from 30 municipalities in Japan.
Participants Non-disabled Japanese men (n=11 439)
and women (n=13 159) aged ≥65 years using data from
the Japan Gerontological Evaluation Study, which was
conducted during October to December in 2013.
Primary outcome measures Laughing almost every day
by self-reported questionnaire.
Results Poisson regression analysis with robust
error variance was used to calculate prevalence ratios
(PRs) for laughing almost every day according to each
social relationship and its potential community-level
environmental determinants. The prevalence of laughing
almost every day tended to increase with increased variety
in each social interaction after adjusting, instrumental
activities of daily living, number of living together, working
status, depression, self-reported economic status and
residence year. Among men and women, multivariate-
adjusted PRs (95% CIs) by comparing participants with the
highest and lowest categories were 1.18 (1.04 to 1.35)
and 1.16 (1.04 to 1.29) in positive life events; 1.26 (1.10 to
1.45) and 1.09 (0.96 to 1.24) in perceived positive changes
in the area; 1.15 (1.04 to 1.28) and 1.17 (1.07 to 1.28) in
social participations; 2.23 (1.57 to 3.16) and 1.47 (1.02 to
2.12) in social relationships and 1.25 (1.08 to 1.45) and
1.29 (1.15 to 1.45) in positive built environments. These
associations were also preserved after the restriction of
participants who were not in depression.
Conclusions This study shows that a greater variety of
each social relationships and the potential community-
level environmental determinants are associated with
higher frequencies of laughter in Japan.

INTRODUCTION
Laughter is a social activity and connects individuals' relationships with others in society.1
Previous meta-
analyses on the association

Strengths and limitations of this study
►► This study is the first to examine the factors as-

sociated with laughing more, focusing on social
interactions.
►► There might be a measurement error regarding the
index of social interactions and the frequency of
laughter.
►► As with past studies, because the definition of social
interaction in this study is unique, it is difficult to
compare the results with other studies directly.
►► Present results might include residual confounding
due to frequency of social participation and social
relations because it is difficult to combine the frequency of each component.
►► Study participants are older Japanese people;
hence, results may not be generalisable.

of social relationships with mortality and
morbidity have shown that individuals with
weaker social ties have higher mortality and
incidence of cardiovascular disease.2 3 Then,
it is considered that laughter is associated
with individual health. Several studies have
suggested the potential benefits of laughing
more in conditions such as cancer,4 5 cardiovascular disease6 7 and so forth.6 8–12 A proposed
mechanism for these apparent health benefits is an improvement in immune functioning as a result of laughing more.13 One
trial studying the effect of laughter therapy on
immune functioning revealed that immunity
in the intervention group was higher than
that in the control group.14 Another study
evaluating the relaxation response showed
that participants who engaged in relaxation
response practices for a prolonged time
changed their gene expression patterns to
possibly confer improved health outcomes.15
Other studies have suggested the potential of
positive emotions to have benefits for lipids,16
inflammation17 and vagal tone.18 Laughter,
therefore, is one of the important health
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METHODS
Study participants
A cross-sectional study was conducted using data from the
Japan Gerontological Evaluation Study (JAGES).28 The
JAGES was designed to describe the health status and social
determinants in older people aged 65 years or over without
long-term care needs. We used data from the 2013 wave of
JAGES, which was obtained from self-reported questionnaires
mailed randomly to 193 694 community-dwelling individuals
in 30 municipalities between the 1 October and 2 December
2013. In addition to basic questions, these questionnaires
included one of five modules that covered different topics.29
We targeted participants who were assigned to module
B, which included questions related to the frequency of
laughter. Of the 38 731 participants assigned to module B,
27 525 participants responded (response rate: 71.1 %). The
final analysis involved 24 598 participants (11 439 men and
13 159 women) after excluding participants with missing
information about age and sex (n=1597), the frequency
of laughter (n=1277), and index of all social interactions
(n=53).
Social interactions
The definitions of various social interactions evaluated
in this study are outlined in online supplemental table
1 based on our previous study which examined the association with depressive symptoms.30 These interactions
included the following: positive life events (eg, starting
a new job, birth new grandchild), perceived positive
changes in the area (eg, economy, administrative services),
social participations (eg, volunteer group, sports group),
social relationships (eg, social support, cooperating with
neighbours) and positive built environments (eg, parks
for exercise, fascinating views) as a social tie, and neighbourhood and built environments. The variety of social
interactions was assessed by reviewing the number of
2

variables based on previous study,30 and was classified on
the basis of the number of participants as follows: positive life events (0, 1 or 2–5), perceived positive changes
in the area (0, 1 or 2–4), social participations (0, 1–2, 3–4
or 5–13), social relationships (0–2, 3–4, 5–6 or 7–9) and
positive built environments (0, 1, 2, 3 or 4).
Laughter
The outcome variable was the frequency of laughter, which
assessed the following question: ‘How frequently did you
laugh out loud during your daily life?’. The participants
were asked to choose one of four answers: ‘almost every
day’, ‘1–5 days per week’, ‘1–3 days per month’ or ‘never
or almost never’. Based on a previous studies,7 21 participants who answered ‘almost every day’ were defined as
laughing almost every day.
Statistical analysis
We used Poisson regression analysis with robust error
variance to derive prevalence ratios (PRs) and 95% CIs
for laughing almost every day according to each social
interaction. We used the SAS V.9.4 statistical software
package.31 The lowest category of each social interaction
was set as the reference. Missing information regarding
covariates was imputed by multiple imputation using 20
iterations.
In the multivariate-adjusted model, we controlled for
age (65–69, 70–74, 75–79, 80–84 or ≥85 years), instrumental activities of daily living (IADL: independent or
not independent), number of living together (alone, 2
or ≥3), working status (working, retirement or never had
a job), depression (not depression, mild depressives or
severe depressives), self-reported economic status (tough,
slightly tough, slightly rich or rich), and residence year
(<10 years, 10–19 years, 20–29 years or ≥30 years). IADL
was assessed using the Tokyo Metropolitan Institute of
Gerontology Index of Competence,32 and the results were
classified as independent (5 points) or not independent
(<5 points). The evaluation of depression was conducted
using the Geriatric Depression Scale,33 34 and the results
were classified as not depression (<5 points), mild depressives (5–9 points) or severe depressives (≥10 points).35 36
In addition, we also adjusted frequency of seeing friends
(≥4 times/week, 2–3 times/week, 1 time/week, 1–3 times/
month, a few times a year or rarely) in model 2. The p
value for the trend was calculated by ordinal variables. All
p values were two tailed, and differences of <0.05 were
considered as statistically significant.
Patient and public involvement
There was no patient or public involvement in this study.

RESULTS
Baseline characteristics by frequency of laughter
Table 1 shows the baseline characteristics of the study
participants according to the categories of laughter in
men and women. The prevalence of laughing almost
Nagai M, et al. BMJ Open 2021;11:e039363. doi:10.1136/bmjopen-2020-039363
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behaviours that can play a role not only in mental health
but also in the prevention of diseases.19 20
Previously, we reported that equivalised income is positively associated with the frequency of laughter in both men
and women.21 Emotions are known to be influenced by
social background, especially income22 23; however, the association of these factors with the frequency of laughter has
not been studied. This study showed that the possibility of
social relationships to modify the association between equivalised income and frequency of laughter. It is thought that
the reason for this modification is the fact that interactions
with a greater variety of social ties are associated with better
mood due to engaging in a greater variety of behaviours,
such as physical activity.24 Another studies have shown that
neighbourhoods and built environments are associated with
loneliness25 and mental health.26 27
Therefore, the purpose of the present study was conducted
to examine the association between a variety of the aforementioned social interactions and the frequency of laughter
among men and women aged ≥65 years in Japan.

Open access

Men

Women

≤5 times/week

Almost every day

≤5 times/week

Almost every day

No. of participants
Age (years) (%)

7240

4199

6942

6217

 65–69

29.1

30

26

29.3

 70–74

28

32.8

28.7

32.2

 75–80

22.2

21.8

22.7

21.7

 80–85

14.3

11.4

15.1

11.3

 ≥85

6.5

4.1

7.5

5.5

 0

75.8

70.6

73.1

68.5

 1

18.9

21.9

20.2

23.4

 2–5

3.6

5.7

3.7

5.6

 Missing

1.7

1.8

3

2.4

No. of positive life events (%)

No. of perceived positive changes in the area (%)
 0

72.2

66.9

67.5

65.3

 1

20

23.2

19.6

21.6

 2–4

3.2

5.5

2.9

4

 Missing

4.6

4.4

10

9

 0

26

20.2

23.9

19

 1–2

26.6

26.3

24.5

23.2

 3–4

16.1

16.9

12.9

15.3

 5–13

13.8

18.6

10.5

15.7

 Missing

17.6

18

28.2

26.9

 0–2

3.8

0.7

1.7

0.5

 3–4

8.4

4.2

8.1

3.4

 5–6

27.1

21.1

27.6

21.2

 7–9

48.5

63.2

45.4

59.9

 Missing

12.3

10.8

17.2

15.1

 0

7.5

5.5

9.5

6.2

 1

20.9

15.4

20.7

16.2

 2

31.7

29.7

29.4

26.4

 3

24.4

27.8

22.9

26.3

 4

12.5

19

12.2

19.8

 Missing

3

2.6

5.3

5.2

 Independent

70.8

74

82.5

87.9

 Not independent

26.4

23.7

14.5

9.8

 Missing

2.8

2.3

2.9

2.3

 Alone

10

4.2

20.9

11.7

 2
 ≥3

45.3
39.6

49.5
42.5

38.7
34.1

41.6
41.8

No. of social participations (%)

No. of social relationships (%)

No. of positive built environments (%)

IADL (%)

Number of living together (%)

Continued
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Men

Women

≤5 times/week

Almost every day

≤5 times/week

Almost every day

5.1

3.8

6.2

4.9

 Working

25

35.5

13.6

20.9

 Retirement

67.1

58.8

56.1

53.6

 Never had a job

4.8

3.1

19.3

16.7

 Missing

3.1

2.6

11.1

8.9

 Not depression

57

75.7

50.7

71

 Mild depressives

21.5

11.7

19.7

9.9

 Severe depressives

8.1

2

8

1.5

 Missing

13.4

10.7

21.7

17.6

 Tough

9.8

5.5

9

4.9

 Slightly tough

38.3

31.5

35.3

28.5

 Slightly rich

44.5

50.9

45.8

52

 Rich

6.3

11

7.6

12

 Missing

1.1

1.1

2.4

2.6

 <10 years

8

6.9

8.5

7.4

 10–19 years

9.8

10

9.9

10

 20–29 years

11

10.9

11.1

10.4

 ≥30 years

67.8

69.5

67.1

68.8

 Missing

3.3

2.7

3.4

3.3

 ≥4 times/week

10.3

20.8

14.1

24.5

 2–3 times/week

14.4

17.2

22.3

22.3

 1 time/week

10.6

11.3

14.7

13.4

 1–3 times/month

22.1

20.6

22.2

19.2

 A few times a year

25.6

19.5

13.5

11.3

 Rarely
 Missing

12.6
4.4

6.8
3.9

7.7
5.5

4.1
5.1

 Missing
Working status (%)

Depression (%)

Economic status (%)

Residence year (%)

Frequency of seeing friends (%)

IADL, instrumental activity of daily living.

every day was 36.7% (n=4199) in men and 47.2%
(n=6217) in women. A greater variety of each social interaction tended to be associated with a high prevalence of
laughing. Better status in IADL, depression, economic
status and frequency of seeing friends also had the same
tendency. Current worker also had a higher prevalence
while participants living alone had a lower prevalence.
Variety of social interactions and frequency of laughter
Tables 2 and 3 show the association between a variety
of social interactions and the frequency of laughter.
Multivariate-
adjusted PRs1 for laughing almost every
day increased with an increase in a variety of each social
4

interaction among both sexes without perceived positive
changes in the area in women. These PRs1 (95% CIs) for
laughing almost every day were calculated by comparing
participants with the highest and lowest categories in each
social interaction. Among men and women, the PRs1
were 1.18 (1.04 to 1.35) and 1.16 (1.04 to 1.29) in positive
life events, 1.26 (1.10 to 1.45) and 1.09 (0.96 to 1.24) in
perceived positive changes in the area, 1.15 (1.06 to 1.28)
and 1.17 (1.07 to 1.28) in social participations, 2.23 (1.57
to 3.16) and 1.47 (1.02 to 2.12) in social relationships,
and 1.25 (1.08 to 1.45) and 1.29 (1.15 to 1.45) in positive
built environments. In multivariate-
adjusted PRs2, the
Nagai M, et al. BMJ Open 2021;11:e039363. doi:10.1136/bmjopen-2020-039363
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No. of
participants

No. of
events

Crude PRs (95%
CIs)

Age-adjusted PRs
(95% CIs)

Multivariate-adjusted
PRs1* (95% CIs)

Multivariate-adjusted
PRs2† (95% CIs)

No. of positive life events
 0

8451

2963

Reference

Reference

Reference

Reference

 1

2287

921

1.15 (1.08 to 1.22)

1.15 (1.09 to 1.22)

1.10 (1.02 to 1.18)

1.07 (0.998 to 1.16)

500

238

1.36 (1.23 to 1.50)

1.37 (1.25 to 1.51)

1.18 (1.04 to 1.35)

1.15 (1.01 to 1.32)

<0.001

<0.001

0.001

 2–5
P for trend‡

0.009

No. of perceived positive changes in the area
 0

8041

2811

 1

2422

974

462

230

 2–4
P for trend

Reference

Reference

Reference

Reference

1.15 (1.09 to 1.22)

1.15 (1.08 to 1.21)

1.08 (1.01 to 1.17)

1.07 (0.99 to 1.15)
1.23 (1.07 to 1.41)

1.42 (1.29 to 1.57)

1.42 (1.29 to 1.57)

1.26 (1.10 to 1.45)

<0.001

<0.001

<0.001

0.002

No. of social participations
 0

2730

848

Reference

Reference

Reference

Reference

 1–2

3027

1103

1.17 (1.09 to 1.26)

1.15 (1.07 to 1.23)

1.03 (0.94 to 1.13)

1.00 (0.92 to 1.10)

 3–4

1873

710

1.22 (1.13 to 1.32)

1.19 (1.10 to 1.29)

1.04 (0.94 to 1.15)

0.99 (0.89 to 1.10)

 5–13

1778

782

1.42 (1.31 to 1.53)

1.38 (1.27 to 1.49)

1.15 (1.04 to 1.28)

1.07 (0.96 to 1.18)

<0.001

<0.001

0.008

Reference

Reference

Reference

Reference

P for trend

0.292

No. of social relationships
 0–2

308

34

 3–4

778

175

2.04 (1.45 to 2.87)

2.06 (1.46 to 2.91)

1.54 (1.07 to 2.24)

1.53 (1.05 to 2.22)

 5–6

2835

883

2.82 (2.05 to 3.89)

2.82 (2.05 to 3.90)

1.80 (1.27 to 2.56)

1.75 (1.22 to 2.50)

 7–9

6175

2653

2.11 (1.48 to 3.02)

P for trend

3.89 (2.83 to 5.35)

3.90 (2.84 to 5.37)

2.23 (1.57 to 3.16)

<0.001

<0.001

<0.001

<0.001

No. of positive built environments
 0

776

232

Reference

Reference

Reference

Reference

 1

2162

648

1.00 (0.88 to 1.14)

1.00 (0.88 to 1.13)

0.94 (0.81 to 1.09)

0.93 (0.80 to 1.08)

 2

3539

1247

1.18 (1.05 to 1.32)

1.17 (1.04 to 1.32)

1.04 (0.91 to 1.20)

1.03 (0.90 to 1.19)

 3

2933

1168

1.33 (1.19 to 1.50)

1.32 (1.18 to 1.49)

1.12 (0.97 to 1.29)

1.09 (0.95 to 1.26)

 4

1705

797

1.56 (1.39 to 1.76)

1.55 (1.38 to 1.75)

1.25 (1.08 to 1.45)

1.20 (1.03 to 1.39)

<0.001

<0.001

<0.001

P for trend

<0.001

*Multivariate-adjusted PRs1 was adjusted for age (65–69, 70–74, 75–79, 80–84 or ≥85 years), instrumental activity of daily living (independent or not
independent), number of living together (alone, 2 or ≥3), working status (working, retirement or never had a job), depression (not depression, mild
depressives or severe depressives), economic status (tough, slightly tough, slightly rich or rich), residence year (<10 years, 10–19 years, 20–29 years
or ≥30 years).
†Multivariate-adjusted PRs2 was adjusted for variables in multivariate-adjusted PRs1 plus frequency of seeing friends (≥4 times/week, 2–3 times/
week, 1 time/week, 1–3 times/month, a few times a year or rarely).
‡P for trend was calculated by ordinal variables.
PR, prevalence ratio.

association was attenuated but showed a similar tendency
by adjustment of the frequency of seeing friends without
social participations in men. In addition, the associations
in PRs1 were preserved after the restriction of participants who were not in depression (online supplemental
table 2).
DISCUSSION
The present study examined the association between a
variety of social interactions and the frequency of laughter.
We found that a greater variety of each social interaction
tends to associate with a higher frequency of laughter in
Nagai M, et al. BMJ Open 2021;11:e039363. doi:10.1136/bmjopen-2020-039363

both Japanese older men and women. To the best of our
knowledge, this is the first study to examine the associated
factors of laughing more, focusing on social interactions.
The present results showed that women had a higher
prevalence of laughter than men. Previous study showed
that this tendency was consistently observed in all the age
groups (<40 years, 40–49 years, 50–59 years, 60–69 years
and ≥70 years).37 Then, sex difference may be caused by
difference of socialising skills,38 gender and so forth.
Considering component variables, a greater variety of
social interactions without perceived positive changes in
the area may represent many opportunities to interact
5
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Table 2 PRs and 95 % CIs of frequency of laughing almost every day according to each social interactions in men
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No. of
participants

No. of
events

Crude PRs (95%
CIs)

Age-adjusted PRs
(95% CIs)

Multivariate-adjusted
PRs1* (95% CIs)

Multivariate-adjusted
PRs2† (95% CIs)

No. of positive life events
 0

9334

4261

Reference

Reference

Reference

Reference

 1

2858

1457

1.12 (1.07 to 1.17)

1.14 (1.09 to 1.19)

1.09 (1.03 to 1.16)

1.08 (1.02 to 1.15)

604

347

1.26 (1.17 to 1.35)

1.28 (1.19 to 1.37)

1.16 (1.04 to 1.29)

1.13 (1.01 to 1.27)

 2–5
P for trend‡

<0.001

<0.001

<0.001

0.002

No. of perceived positive changes in the area
 0

8748

4060

Reference

Reference

Reference

Reference

 1

2707

1345

1.07 (1.02 to 1.12)

1.06 (1.01 to 1.11)

1.02 (0.96 to 1.09)

1.01 (0.95 to 1.08)

450

250

1.20 (1.10 to 1.30)

1.18 (1.08 to 1.28)

1.09 (0.96 to 1.24)

1.08 (0.95 to 1.22)

 2–4
P for trend

<0.001

<0.001

0.203

0.307

No. of social participations
 0

2839

1178

Reference

Reference

Reference

Reference

 1–2

3141

1443

1.11 (1.05 to 1.17)

1.09 (1.03 to 1.16)

1.01 (0.93 to 1.09)

0.98 (0.91 to 1.07)

 3–4

1843

948

1.24 (1.17 to 1.32)

1.21 (1.14 to 1.29)

1.09 (0.996 to 1.19)

1.05 (0.96 to 1.15)

 5–13

1705

976

1.38 (1.30 to 1.47)

1.35 (1.27 to 1.43)

1.17 (1.07 to 1.28)

1.10 (1.01 to 1.21)

P for trend

<0.001

<0.001

<0.001

0.015

Reference

Reference

Reference

Reference

No. of social relationships
 0–2

145

30

 3–4

768

211

1.33 (0.95 to 1.86)

1.29 (0.92 to 1.82)

1.00 (0.68 to 1.47)

0.98 (0.67 to 1.45)

 5–6

3231

1309

1.96 (1.42 to 2.70)

1.88 (1.36 to 2.59)

1.21 (0.84 to 1.75)

1.18 (0.81 to 1.71)

 7–9

6882

3731

2.62 (1.90 to 3.61)

2.51 (1.83 to 3.46)

1.47 (1.02 to 2.12)

1.40 (0.96 to 2.03)

P for trend

<0.001

<0.001

<0.001

<0.001

No. of positive built environments
 0

1041

383

Reference

Reference

Reference

Reference

 1

2443

1009

1.12 (1.02 to 1.23)

1.11 (1.01 to 1.22)

1.03 (0.92 to 1.16)

1.03 (0.92 to 1.16)

 2

3682

1638

1.21 (1.11 to 1.32)

1.19 (1.09 to 1.30)

1.06 (0.95 to 1.19)

1.06 (0.94 to 1.18)

 3

3223

1633

1.38 (1.26 to 1.50)

1.35 (1.24 to 1.47)

1.15 (1.03 to 1.29)

1.13 (1.01 to 1.27)

 4

2076

1229

1.61 (1.48 to 1.76)

1.58 (1.45 to 1.72)

1.29 (1.15 to 1.45)

1.26 (1.12 to 1.42)

P for trend

<0.001

<0.001

<0.001

<0.001

*Multivariate-adjusted PRs1 was adjusted for age (65–69, 70–74, 75–79, 80–84 or ≥85 years), instrumental activity of daily living (independent or not
independent), number of living together (alone, 2 or ≥3), working status (working, retirement or never had a job), depression (not depression, mild
depressives or severe depressives), economic status (tough, slightly tough, slightly rich or rich), residence year (<10 years, 10–19 years, 20–29 years
or ≥30 years).
†Multivariate-adjusted PRs2 was adjusted for variables in multivariate-adjusted PRs1 plus frequency of seeing friends (≥4 times/week, 2–3 times/
week, 1 time/week, 1–3 times/month, a few times a year or rarely).
‡P for trend was calculated by ordinal variables.
PR, prevalence ratio.

with other people. In fact, our participants tended to have
more opportunities to see their friends with an increase
in social interactions (online supplemental table 3). We
asked participants, ‘When do you often laugh?’, to which
63.1% of the respondents answered ‘talking with friends’.
Other studies have reported that casual conversation
with others induces laughter,39 and that friendship plays
an important role in subjective well-
being, loneliness,
anxiety and happiness.40 41 Therefore, it can be deduced
that one of the main reasons for the association between
social interactions and the frequency of laughter is that
an increase in meeting others with a greater variety of
social interactions leads to more opportunities to laugh.
6

Laughter is one of the social activities between human
relationships.1 It smooths each relationship with interaction. In the result, these social relationships associate with
health outcomes.2 3 Previous studies have also observed the
association between laughter and health outcomes.4 5 7–12
However, when we adjusted the analysis according to the
frequency of seeing friends, the associations were still
observed without social participations in men. There are
two possible reasons for this result. First, people have
casual conversations not only with friends but also on
several associations throughout daily life, such as with an
acquaintance, a salesperson and so forth. It might be a
residual effect due to meeting people other than friends.
Nagai M, et al. BMJ Open 2021;11:e039363. doi:10.1136/bmjopen-2020-039363
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might be one of the pathways to explain the impact of
social interactions on health.
This study has potential limitations that should be
considered. First, there is a possibility of the existence of a
measurement error. The 1 year test–retest reliability of the
item was assessed in a previous study with 2680 men and
women aged 30–74 years by using the Spearman correlation coefficient, which was found to be 0.61 (p<0.001).52
In addition, there were no regional and seasonal differences in the frequency of laughter among Japanese men
and women.53 This suggests that the present results were
not obtained by chance due to low validity of the questionnaire. However, misclassification might have occurred
due to recall bias. In this case, the present results were
underestimated toward the null. Meanwhile, in the index
of social interactions, it should also be considered that
people who laugh more may tend to respond with greater
variety of social interactions. If this bias exists, the present
result is overestimated. Second, as with other past studies,
the definition of social interaction in this study is unique.
Thus, it is difficult to compare the results with other
studies directly. Third, we could not fully consider about
the frequency of social participation and social relationship because it is difficult to combine the frequency of
each component. Then, present results might include
residual confounding due to these frequencies. Fourth,
study participants are older Japanese people; therefore,
it is unknown whether the present association is also
observed or not in another age groups and ethnicities.
However, interaction with people induces laughter, and
this situation does not differ either in age groups or in
ethnicities.42 44 45 Then, the present association would be
observed in another age groups and ethnicities. Actually, younger people laugh more frequently than older
ones.37 There is a greater possibility to observe stronger
associations between variety of social interactions and
the frequency of laughter in younger people than that in
older ones.

CONCLUSION
The present study shows that greater variety of each social
interaction is associated with laughing often in Japan.
Laughter may be one of the important pathways linking
psychosocial, socioeconomic, and relevant environmental
contexts to an individual’s health. The measurement of
laughter is considered useful as an index of psychological
and socioeconomic activity in health promotion among
older population.
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Second, although laughter has been found to occur most
frequently during casual conversations,39 there are other
activities that could lead to laughter, such as watching
television. Of note, 72.3% of respondents, when asked
‘When do you often laugh?’, answered ‘watching television’, while 15.9%, 14.0%, and 6.2% answered ‘listening
to the radio’, ‘seeing a comic storyteller or a play’, or
‘reading comics or magazines’, respectively.
In addition, despite the definition being different
between studies, several observational studies have shown
the association between residential neighbourhood environment and individual mental health. Kemperman et
al showed that loneliness was indirectly associated with
perceived safety and satisfaction with local amenities and
services.25 Furthermore, green spaces and parks have been
associated with positive mental health.26 Another study
suggested that the safety and availability of infrastructure
(eg, sidewalks, or bicycle paths) as well as natural features
may encourage residents to walk or cycle more often,
leading to physical activity that affects mental health.27
Therefore, a greater variety of perceived positive
changes in the area and positive built environments may
allow people to be in the right mental state to laugh. In
addition, neighbourhood environments, public open
spaces and places to use on a daily, such as restaurant,
market, grocery store, and so forth, induce interactions directly among people.42–45 These people have
more chances to laugh through gossiping and playing
together. Not only social activity groups but also these
places that present elastic ties may exist as a third place
in older people.42 46 In contrast, improving green infrastructure has an effect on quality of life and social isolation; however, randomised control trials have shown that
urban regeneration and improving green infrastructure did not have an effect on mental health.47 Thus,
the causal pathway of neighbourhood environment to
frequency of laughter remains unclear. It is possible that
these inconsistencies are in part affected by different
associations between men and women in perceived positive changes in the area.
Meanwhile, it has been reported that depression
decreases the frequency of laughter48 and that it is linked
to SES and social participation.21 49–51 Our group also
previously reported that composed variables about each
social interaction were associated with smaller income-
based inequalities in depression by using the same
dataset in present study.30 To demonstrate the result
without the effect of depression, we conducted further
analysis, restricting participants reporting no depression. However, this sensitivity analysis revealed the same
relationship before the aforementioned restriction. The
present results are not affected by residual confounding
of depression.
In recent decades, evidence of the impact of social
interactions on health has been established as important
for public health and policy determination. Considering
present and past studies,4 5 7–12 laughter exists as an intermediate between social interactions and health, and
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