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Cultural participation and all-cause mortality, with
possible gender differences: an 8-year follow-up in the
HUNT Study, Norway
B I Løkken ,1,2 D Merom,3 E R Sund,1,2,4 S Krokstad,2,4,5 V Rangul1,2,5

ABSTRACT
Background Cultural activities can promote health and
longevity, but longitudinal studies examining a broad
spectrum of participation are scarce. This study
investigated the gender-specific association between all-
causes of mortality and participation in single types of
cultural activities, amount and participation frequency.
Methods We used cohort data from the Nord-Trøndelag
Health Study (HUNT Study), Norway (2006–2008),
resulting in 35 902 participants, aged 20 and above.
Cultural participation in receptive and creative activities
was measured. HRs were reported for partially and fully
adjusted models.
Results A total of 1905 participants died during the
median 8-year follow-up. Mortality risk was higher for
non-participants in any receptive or creative activities,
except sport event attendees. Gender association was
also evaluated: among men, we found similar results as
above except for parish work, while women increased
their longevity only through creative activity participation.
When a number of receptive activities was associated
with all-cause mortality, reduced risk occurred with
attendance in 2 or 3–4 activities (21% and 31%,
respectively). Risk was reduced through creative activities,
with participation in 3–5 activities (43%). Gender-specific
analyses showed a clear gradient of protective effect in
creative activity participation: for men, 28%, 44% and
44% reduction with 1, 2 or 3–5 activities, respectively,
and a 28%, 35% and 44% reduction for women.
Conclusion Frequently attending at least one cultural
activity influenced longevity. Creative activities lowered
mortality in both genders, while receptive activity benefits
were mostly found for men. Thus, promoting and
facilitating engaged cultural lifestyles are vital for
longevity.

INTRODUCTION
Participation in cultural activities is innate to human
lifestyle, reflecting quality of life, traditions and
beliefs. Cultural activity event attendance, that is, see-
ing a movie or a concert, and informal cultural action,
that is, participating in community cultural activities
and amateur artistic productions or reading a book,1

correspond to everyday events done for enjoyment,
entertainment, recreation or as a contribution to
society.2 Countries around the world, including
Norway, encourage participation in cultural activities
based on the notion that such activities can promote
the population’s health andwell-being.1–3 Further evi-
dence is still needed to empirically support this belief.

Systematic reviews of intervention trials have
shown that cultural activities have therapeutic effects.

However, most intervention studies were conducted
with patients in clinical contexts involving small sam-
ples, which limits generalisation for scaling up of the
evidence towards public health purposes.4 5

Epidemiological research, on the other hand, can
explore how cultural participation positively affects
population health by preventing morbidity and mor-
tality and improving quality of life and well-being.
Most of the research to date were cross-sectional,
which cannot support causality.6 While evidence
from longitudinal studies has grown in the past dec-
ade, these investigations have been characterised by
fragmented approaches that focus on the health ben-
efits of specific cultural activities, such as attending
church and religious services7 8 as well as longitudinal
studies on physical activity, exercise and sport
participation.9 However, a person’s cultural lifestyle
as a whole has rarely been examined in the same
sample.4 10 Furthermore, some longitudinal studies
involved only one gender, and few studies referred
to the gender difference between cultural participa-
tion and its impact on health.11 Yet female and males
exhibit different choices of behaviours and decision
about time allocation,9 considering gender in these
studies is crucial.

Taking part in cultural activities can be ‘passive’ (ie,
receptive mode—sports event, concerts, theatre
and so on) or ‘active’ (ie, creative mode—playing
musical instruments, outdoor activities and so on).1–3

Active participation modes are commonly studied in
relation to population health; both modes are rarely
examined together and investigated simultaneously.
The Nord-Trøndelag Health Study (HUNT Study) in
Norway provides a rare opportunity to profile parti-
cipants' cultural pattern due to the rich information
collected on receptive and creative participation.
Persisting inequalities in mortality highlight the need
for exploring factors that can promote longevity in the
general population; leisure behaviour needs further
exploration.

The main purpose of this study was to identify the
types of cultural activities and participation modes
(receptive and creative) that protect against all-cause
mortality. A number of activities and frequency of
weekly participation were considered. Possible gen-
der differences were also considered.

METHODS
Study population
The HUNT Study is a longitudinal population
health study that consisted of four cross-sectional
surveys. The present study uses data from the
HUNT3 survey (2006–2008), where all adults,
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aged ≥20 years, and residents of Nord-Trøndelag county
(n=93 860) were invited to participate. The survey resulted in
50 807 total participants (response rate=54.1%).12 Participants
were asked to answer a self-reported questionnaire (Q1), which
was mailed together with the invitation to partake in the study. At
the clinical examination, a second questionnaire (Q2) was dis-
tributed, with a prepaid envelope, to be completed at home and
returned by mail. Q2 contained information on cultural
activities.13 The participants signed a written consent form,
which included an approval for linking their information to
national registers.14 The Regional Committees for Medical
Research and Health Research Ethics in Norway approved this
study, ref. number 2016/282/REK midt.

Cultural participation
Self-reported receptive and creative cultural activity participa-
tion weremeasured, with two validated questions on creative and
receptive activities. Validation proved the data to be sufficiently
precise and relevant information to be used in analyses at the
group level.15 Creative activities weremeasured followed by a list
of activities: 'an association or club meeting/activity', 'music,
singing or theatre', 'parish work', 'outdoor activities', 'dance' and
'sports or exercise'. The response options were: more than once
a week, once a week, 1–3 times a month, 1–5 times in the last
6 months and never. Receptive activities were measured: 'a
museum/art exhibition', 'a concert, theatre, or film', 'the church/
chapel' and 'a sports event'. The response alternatives were: more
than three times amonth, 1–3 times amonth, 1–6 times in the last
6 months or never. Responses for each activity were operationa-
lised in three quantifiers: single, number and weekly frequency
activity participation (Supplementary File).

Mortality
The study data were linked to the Norwegian Cause of Death
Registry. Mortality data are based on death certificates reported
by doctors who are required to follow the International
Classification of Diseases (ICD,WHO). Both the degree of cover-
age and completeness are high.16

Statistical analysis
The relationship between cultural participation and all-cause
mortality was analysed using multivariable time to event models.
Of the 41 198 participants who returned Q2, 2.4% (984) did not
answer any creative or receptive questions and 9.9% (3996) were
missing the covariates. They were excluded from the analyses. In
addition, we excluded 0.87% (316) of the participants who died
within the first 2 years from baseline to circumvent problems
with reverse causation. The total analytical sample was 35 902
individuals.

Cox proportional hazard regression models were specified,
and HRs and 99% CIs were assessed for all-cause mortality.
Estimates were reported for single creative and receptive activ-
ities and for the activity classes’ amounts and frequency sepa-
rately, in addition to a total weekly frequency. Proportional
hazard assumptions and specifications on a missing category for
missing items were tested on the covariates. A sensitivity analysis
removed the participants who died within the first 2 years.

Casual directed acyclic graphs (DAGs) were used to guide the
modelling strategy. All estimates were adjusted for potential con-
founding effects of age and gender. The second model included
marital status (single, in a relationship, divorced, separated, sepa-
rated partner, divorced partner and surviving partner) and

occupation (ISCO88 classification,17 three categories: low, med-
ium and high education).Model III included longstanding illness,
and the fully adjustedmodel (model IV) contained smoking status
(never, former and current smoker), alcohol consumption
(7 units/week, <7 units/week or abstainer), physical activity (cal-
culated metabolic equivalent (MET)) and body mass index (BMI)
(<18–24.9, 25.0–29.9, ≥30). Person-time was accrued from
baseline participation date until the date of death, loss to follow-
up, or 31 December 2015, whichever came first. We used IBM
SPSS version 24 (SPSS, INC., Chicago, Illinois) for statistical
analysis.

RESULTS
Baseline characteristics
In total, 17 606 (43.8%) men and 22 608 (56.2%) women were
included in the analyses, with a mean age of 55 years and
53 years, respectively. Differences between genders were noted
for occupational categories, 4.7% of men were in low occupa-
tions, compared to 15.5% of women. Further, excessive alcohol
consumption was much higher for men (10.0%) than women
(2.9%). Regarding BMI, 53.1% of men and 38.1% of women
were classified as ‘normal weight’, while 38.4% of women and
24.6% of men were classified as ‘overweight’. Tables 1 and 2
show the characteristics of the participants in different cultural
activities.

Cultural participation in association with all-cause mortality
During a mean follow-up of 8.15 years (292 416 person-years),
35 902 participants received followed-up for survival; 804
(4.0%) women and 1101 (6.9%) men died during this period.
The fully adjusted multivariable analysis revealed that those

attending receptive activities, except sport events, had
a significantly lower risk of all-cause mortality (table 3). When
compared to those who neither attended nor participated in the
above activities had a lower risk of premature death. By contrast,
these receptive activities had insignificant effects on women.
Participating in creative activities significantly lowered the risk of
all-cause mortality for the whole population (HR 0.70 to 0.83).
The corresponding estimated risk reductions for men who parti-
cipated in these activities were also significant, except for parish
work (HR 0.73 to 0.81). By contrast, women halved their risk of
premature death with parish work (HR 0.54) and reduced their
risk when they were members of associations or club meeting (HR
0.79) and participating in outdoor activities (HR 0.71).
Figure 1 presents the association between the number of recep-

tive activities (A) and creative activities (B) and the risk of all-
cause mortality for both the whole sample and by gender. For
both receptive and creative activities, a clear gradient appeared in
risk reduction for every increase in the number of activities score:
2 and 3 or more receptive (HR 0.79, 0.69) and 1, 2 and 3–5
creative (HR 0.72, 0.60, 0.57) activities, respectively. Gender-
specific analyses showed a clear gradient of reduced risk from
only participating in creative activities. For women, risk reduced
by HR 0.72, 0.65, 0.56, with 1, 2 or 3–5 activities, respectively.
For men, the corresponding declines were HR 0.72 for 1 activity
and HR 0.56 for 2 or 3–5 activities.
Weekly frequency results stratified by receptive and creative

activity, showing a reduced risk with frequent participation in
creative activities. For receptive activities, the HR was less strong
and similar for less than one time, one time and less than
two times per week (0.79 and 0.81, respectively) (table 4).
Total weekly frequency (combined receptive and creative activ-

ities) revealed that a more frequent participation was associated
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Table 1 Distribution (%) of participants in the receptive activities, total and split by gender, N=40 214. The HUNT Study (2006–2008)

All Museum/art exhibition Concert, theatre, film Church/chapel Sports event

Men Women Men Women Men Women Men Women Men Women

Total 17 606
(43.8)

22 608
(56.2)

4913 (27.9) 7210
(31.9)

10 008
(56.8)

14 591
(64.5)

9581
(54.4)

12 957
(57.3)

9182
(52.2)

9165
(40.5)

Mean age ± SD 55.2±15.0 53.5±16.1 54.8±14.1 52.2±14.6 51.6±14.8 49.5±15.1 56.5±14.4 54.4±15.9 51.9±14.3 46.9±14.1

Occupation level Low 4.7 15.5 4.7 7.9 4.7 10.5 3.9 14.0 4.7 9.5

Medium 60.0 51.7 40.3 40.2 50.8 47.5 58.6 51.4 54.4 48.2

High 35.4 32.8 55.0 51.9 44.5 42.0 37.5 34.6 40.8 42.3

Marital status Marriage* 64.8 57.6 69.0 61.7 64.6 58.5 29.4 61.8 65.0 59.8

Other 35.2 42.4 31.0 38.3 35.4 41.5 70.6 48.2 35.0 40.2

LLI Yes 41.4 41.9 35.3 36.4 34.1 35.5 41.0 41.5 34.7 31.4

No 58.6 58.1 64.7 63.6 65.9 64.5 59.0 58.5 65.3 68.6

Alcohol, units/week Never 15.1 27.9 11.3 18.6 10.4 20.7 16.4 29.6 10.5 20.2

0.5–6.5 74.9 69.2 75.9 77.2 78.1 76.0 75.6 68.0 79.3 77.1

≥7 10.0 2.9 12.8 4.2 11.5 3.3 8.1 2.5 10.2 2.7

Cigarette smoking Never 40.1 45.2 45.1 48.7 45.9 47.0 43.2 49.9 46.6 48.2

Former 38.1 30.4 38.0 32.7 34.6 31.1 38.5 29.6 33.8 28.7

Daily 21.8 24.4 16.9 18.7 19.5 21.9 18.3 20.5 19.5 23.1

Physical activity <2.5 60.2 56.4 53.9 49.8 55.9 51.2 59.0 56.4 52.9 47.6

≥2.5 39.8 43.6 46.1 50.2 44.1 48.8 41.0 43.6 47.1 52.4

BMI Normal 24.6 38.4 25.4 42.5 25.4 41.4 23.8 36.6 25.1 43.6

Overweight 53.1 38.1 53.5 37.5 53.9 37.6 54.1 39.5 53.9 36.6

Obesity 22.4 23.5 21.0 20.0 20.6 21.1 22.2 23.9 21.0 19.8

*Marriage/relationship.
BMI, body mass index; HUNT Study, Nord-Trøndelag Health Study; LLI, limiting longstanding illness.

Table 2 Distribution (%) of participants in the creative activities, total and split by gender, N=40 214. The HUNT Study (2006–2008)

Association or club meet-
ing/activity Music, singing, theatre Parish work Outdoor activities Dance

Men Women Men Women Men Women Men Women Men Women

Total 7136 (40.5) 9373
(41.5)

3364 (19.1) 4404 (19.5) 802 (4.6) 1410 (6.2) 14 426
(81.9)

16 999
(75.2)

5683 (32.3) 8443
(37.3)

Mean age ± SD 53.9±13.8 54.5±15.3 54.4±15.2 49.8±16.0 56.6±14.8 57.0±15.5 54.1±14.4 51.1±14.8 54.9±13.3 50.2±14.2

Occupation level Low 3.7 10.9 4.7 9.7 4.5 13.7 4.5 11.4 4.3 10.7

Medium 50.0 48.2 49.9 45.0 51.0 44.5 56.9 50.0 54.7 50.5

High 46.3 40.9 45.3 45.3 44.5 41.8 38.7 38.6 41.0 38.9

Marital status Marriage* 69.5 63.0 67.3 57.7 78.9 68.3 65.5 60.2 67.3 59.8

Other 30.5 37.0 32.7 42.3 21.1 31.7 34.5 39.8 32.7 40.2

LLI† Yes 36.7 39.5 38.9 36.3 39.8 44.8 38.3 37.0 36.4 34.9

No 63.3 60.5 61.1 63.7 60.2 55.2 61.7 63.0 63.6 65.1

Alcohol, units/
week

Never 12.7 25.8 14.2 24.2 46.3 55.4 13.0 23.1 7.4 16.7

0.5–6.5 77.1 71.5 75.0 72.9 50.2 43.3 76.6 73.7 81.7 79.7

≥7 10.2 2.7 10.8 3.0 3.5 1.3 10.4 3.2 10.9 3.6

Cigarette
smoking

Never 46.8 50.3 42.9 50.7 54.2 66.3 42.5 45.6 43.5 44.8

Former 34.7 9.8 36.7 28.1 30.3 22.6 36.9 30.9 36.4 30.4

Daily 18.5 19.8 20.5 21.3 15.5 11.1 20.7 23.5 20.1 24.9

Physical activity <2.5 57.8 54.9 57.6 52.0 61.7 62.2 56.7 50.5 55.8 48.1

≥2.5 43.1 45.1 42.4 48.0 38.3 37.8 43.3 49.5 44.2 51.9

BMI Normal 23.7 36.7 24.8 40.2 25.2 35.6 24.7 40.9 23.5 42.0

Overweight 53.8 39.0 53.8 36.9 51.1 37.7 54.0 38.2 55.0 38.5

Obesity 22.5 24.3 21.4 22.9 23.8 26.7 21.3 20.8 21.5 19.5

*Marriage/relationship.
BMI, body mass index; HUNT Study, Nord-Trøndelag Health Study; LLI, lLimiting longstanding illness.
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with reduced mortality risk for participating less than once, once
and less than twice and for more than twice per week (HR 0.77,
0.60 and 0.54), respectively.

Gender-specific analysis stratification by activity types
revealed that, for men, frequent participation in receptive and
creative activities reduced the risk of premature mortality (HR
0.69–0.90, respectively). By contrast, among women, a gradient
in risk reduction appeared with participation frequency in crea-
tive activities only across the frequency category (HR 0.71, 0.66
and 0.62). Total weekly frequency reduced the risk of all-cause
mortality across all frequency categories for womenwith no clear
gradient and more profoundly for men.

DISCUSSION
Themain finding of this study was that any single cultural activity
protects against all-cause mortality, except for sport events.
A clear gradient appeared in the accumulated number of creative
activities and all-cause mortality, and in the frequency of creative
activities for the whole sample and for both genders. However,
the association between receptive activities and all-cause mortal-
ity was less consistent. For women, the risk reduction appeared
only in one activity with no relation to further accumulation,
whereas, for men, a gradient in risk reduction was clear. The
protective effect of an accumulated number of activities was
stronger than an increase in weekly frequency. Brown et al

Table 3 Total and gender-specific associations between single receptive and creative activities and all-cause mortality. HRs and 99% CIs, n=35 902.
The Nord-Trøndelag Health Study (HUNT Study) (2006–2008)

Receptive activities Creative activities

Deaths/per-
son-years

Museum/art
exhibition

Concert,
theatre, film

Church/
chapel

Sports
event

Association or club
meeting/activity

Music, sing-
ing, theatre

Parish
work

Outdoor
activities Dance

Participators 11 305 (31.5) 22 870 (63.7) 20 232
(56.4)

17 082
(47.6)

15 143 (42.2) 7 167 (20.0) 1 970 (5.5) 28 910
(80.5)

13 083
(36.4)

Models HR (99% CI) HR (99% CI)

All I 1905/292 416 0.71 (0.61 to
0.82)

0.73 (0.64 to
0.82)

0.78 (0.69
to 0.87)

0.80 (0.69
to 0.91)

0.71 (0.63 to 0.81) 0.77 (0.65 to
0.91)

0.67 (0.50
to 0.89)

0.63 (0.55
to 0.71)

0.76 (0.66
to 0.88)

II 0.74 (0.64 to
0.86)

0.76 (0.67 to
0.86)

0.79 (0.67
to 0.89)

0.81 (0.71
to 0.93)

0.73 (0.64 to 0.83) 0.79 (0.67 to
0.94)

0.68 (0.51
to 0.91)

0.65 (0.57
to 0.74)

0.77 (0.67
to 0.89)

III 0.76 (0.65 to
0.88)

0.78 (0.69 to
0.89)

0.80 (0.71
to 0.90)

0.84 (0.73
to 0.96)

0.74 (0.65 to 0.84) 0.79 (0.67 to
0.94)

0.68 (0.51
to 0.91)

0.67 (0.59
to 0.77)

0.79 (0.68
to 0.91)

IV 0.80 (0.69 to
0.93)

0.84 (0.74 to
0.96)

0.84 (0.75
to 0.95)

0.89 (0.77
to 1.02)

0.79 (0.69 to 0.90) 0.83 (0.70 to
0.98)

0.70 (0.53
to 0.94)

0.72 (0.63
to 0.82)

0.83 (0.72
to 0.96)

Men I 1101/129 851 0.68 (0.56 to
0.83)

0.69 (0.59 to
0.82)

0.75 (0.64
to 0.88)

0.76 (0.64
to 0.90)

0.71 (0.60 to 0.84) 0.74 (0.59 to
0.92)

0.85 (0.58
to 1.24)

0.62 (0.53
to 0.74)

0.74 (0.61
to 0.89)

II 0.70 (0.58 to
0.86)

0.72 (0.61 to
0.85)

0.77 (0.66
to 0.90)

0.78 (0.66
to 0.92)

0.74 (0.62 to 0.88) 0.75 (0.61 to
0.94)

0.86 (0.58
to 1.26)

0.64 (0.54
to 0.76)

0.74 (0.61
to 0.89)

III 0.71 (0.59 to
0.87)

0.74 (0.63 to
0.88)

0.78 (0.66
to 0.91)

0.80 (0.68
to 0.94)

0.74 (0.62 to 0.88) 0.75 (0.61 to
0.94)

0.87 (0.59
to 1.28)

0.67 (0.56
to 0.80)

0.76 (0.63
to 0.91)

IV 0.76 (0.62 to
0.93)

0.81 (0.68 to
0.96)

0.82 (0.70
to 0.96)

0.85 (0.72
to 1.01)

0.79 (0.66 to 0.94) 0.78 (0.63 to
0.98)

0.90 (0.61
to 1.32)

0.73 (0.61
to 0.87)

0.81 (0.67
to 0.97)

Woman I 804/162 565 0.75 (0.60 to
0.94)

0.78 (0.64 to
0.94)

0.81 (0.67
to 0.97)

0.87 (0.68
to 1.11)

0.71 (0.59 to 0.86) 0.83 (0.64 to
1.08)

0.52 (0.34
to 0.80)

0.63 (0.52
to 0.76)

0.80 (0.63
to 1.00)

II 0.79 (0.63 to
1.00)

0.81 (0.66 to
0.98)

0.82 (0.68
to 0.99)

0.88 (0.70
to 1.13)

0.73 (0.60 to 0.88) 0.85 (0.65 to
1.11)

0.54 (0.35
to 0.83)

0.65 (0.53
to 0.79)

0.80 (0.64
to 1.01)

III 0.81 (0.64 to
1.03)

0.84 (0.69 to
1.02)

0.83 (0.69
to 0.99)

0.91 (0.72
to 1.16)

0.75 (0.62 to 0.90) 0.85 (0.65 to
1.11)

0.53 (0.34
to 0.82)

0.70 (0.55
to 0.82)

0.83 (0.66
to 1.04)

IV 0.85 (0.67 to
1.08)

0.90 (0.73 to
1.10)

0.87 (0.72
to 1.05)

0.96 (0.75
to 1.23)

0.79 (0.65 to 0.95) 0.89 (0.68 to
1.16)

0.54 (0.35
to 0.84)

0.71 (0.58
to 0.86)

0.87 (0.69
to 1.10)

Adjusted for: Model I: age and gender, Model II: occupation and marital status, Model III: LLI, and Model IV: behaviour lifestyle factors; smoking, alcohol consumption, physical activity and BMI.
Ref.: never or seldom.

Figure 1 Sum of activities score (1, 2, 3–4) of receptive activities (A) and score (1, 2, 3–5) creative activities (B) and the fully adjusted HRs with all-
cause mortality for the whole population and by gender. *Adjusted for age, gender, occupation, marital status, LLI, BMI, PA, alcohol consumption and
smoking.
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found that engaging in several different activities was associated
with higher life satisfaction, rather than participation frequency.
Although they did not explicitly use receptive and creative classi-
fications, positive results emerged with sport, heritage and
active–creative activities, but not for entertainment, theatre, hob-
bies and museum/galleries,18 which are similar to the receptive
categorisation and findings in this study. Our findings support
stronger effects of exposure to many receptive and creative activ-
ities, and less so for increased weekly participation frequency in
relation to premature death.

Bygren, Konlaan and Johansson investigated the frequency of
participation in cultural activities and reported a 43% higher risk
of all-cause mortality for those aged 16 to 74 who attended
cultural events less than once a week (eg, cinema, concert,
museums, art exhibitions, ceremonies and sport events)

compared with more than ca 1.5 per week.19 Their risk estimates
are higher and contradict our estimates for the amount or fre-
quency of receptive activities, and our total weekly frequency
results had lower risk estimates. However, they found an associa-
tion between playing music (excluding singing) and all-cause
mortality,19 which contrasts our result. Further research by
Konlaan, Bygren and Johansson included a variety of cultural
entertainment and revealed significant estimates for cinema, con-
certs, museum and art exhibition and insignificant estimates for
sport events.20 This is in line with our findings. Väänänen,
Murray, Koskinen et al discovered increased survival among the
culturally engaged outside of work life, defining a mean score
from the frequency of attending five different activities (arts and
cultural activities, activities in associations, societal action, read-
ing literature and studying). High engagement decreased all-

Table 4 Weekly frequency in participation, and gender-specific analysis, in association with ACM, HR and 99% CI, n=35 902. The Nord-
Trøndelag Health Study (HUNT Study) (2006–2008)

Frequency 0.5-<1/week 1-<2/week ≥2*

Receptive All I 0.70 (0.61 to 0.80) 0.69 (0.59 to 0.80) 0.84 (0.52 to 1.35)

II 0.72 (0.62 to 0.83) 0.72 (0.61 to 0.84) 0.85 (0.53 to 1.38)

III 0.74 (0.64 to 0.85) 0.74 (0.63 to 0.86) 0.89 (0.55 to 1.43)

IV 0.79 (0.68 to 0.91) 0.81 (0.69 to 0.94) 0.98 (0.61 to 1.59)

Men I 0.67 (0.56 to 0.81) 0.66 (0.54 to 0.81) 0.75 (0.40 to 1.42)

II 0.69 (0.58 to 0.83) 0.69 (0.56 to 0.84) 0.76 (0.40 to 1.43)

III 0.72 (0.60 to 0.87) 0.71 (0.58 to 0.87) 0.79 (0.42 to 1.49)

IV 0.77 (0.64 to 0.93) 0.78 (0.64 to 0.96) 0.90 (0.47 to 1.70)

Woman I 0.73 (0.59 to 0.91) 0.73 (0.57 to 0.93) 1.00 (0.48 to 2.06)

II 0.75 (0.61 to 0.93) 0.76 (0.60 to 0.98) 0.99 (0.48 to 2.05)

III 0.77 (0.62 to 0.95) 0.78 (0.61 to 1.00) 1.08 (0.52 to 2.24)

IV 0.81 (0.65 to 1.00) 0.85 (0.66 to 1.09) 1.16 (0.56 to 2.41)

Creative All I 0.65 (0.55 to 0.77) 0.58 (0.50 to 0.66) 0.53 (0.40 to 0.69)

II 0.66 (0.56 to 0.78) 0.59 (0.52 to 0.68) 0.55 (0.42 to 0.72)

III 0.67 (0.57 to 0.79) 0.61 (0.53 to 0.70) 0.57 (0.44 to 0.75)

IV 0.70 (0.59 to 0.83) 0.67 (0.58 to 0.77) 0.64 (0.49 to 0.85)

Men I 0.64 (0.51 to 0.80) 0.58 (0.48 to 0.69) 0.53 (0.38 to 0.76)

II 0.65 (0.52 to 0.81) 0.59 (0.49 to 0.71) 0.56 (0.39 to 0.79)

III 0.66 (0.53 to 0.82) 0.61 (0.51 to 0.73) 0.58 (0.41 to 0.82)

IV 0.69 (0.55 to 0.87) 0.67 (0.55 to 0.81) 0.67 (0.47 to 0.95)

Woman I 0.70 (0.52 to 0.86) 0.58 (0.52 to 0.86) 0.52 (0.34 to 0.79)

II 0.68 (0.52 to 0.87) 0.59 (0.47 to 0.73) 0.54 (0.34 to 0.82)

III 0.69 (0.53 to 0.89) 0.61 (0.49 to 0.76) 0.56 (0.36 to 0.86)

IV 0.71 (0.55 to 0.92) 0.66 (0.53 to 0.83) 0.62 (0.40 to 0.96)

Total All I 0.77 (0.64 to 0.92) 0.60 (0.51 to 0.71) 0.50 (0.41 to 0.59)

II 0.77 (0.64 to 0.93) 0.62 (0.52 to 0.73) 0.51 (0.43 to 0.61)

III 0.79 (0.65 to 0.95) 0.64 (0.54 to 0.75) 0.54 (0.45 to 0.64)

IV 0.82 (0.68 to 0.99) 0.69 (0.59 to 0.82) 0.61 (0.51 to 0.74)

Men I 0.82 (0.64 to 1.05) 0.58 (0.47 to 0.73) 0.48 (0.38 to 0.61)

II 0.84 (0.65 to 1.07) 0.60 (0.48 to 0.74) 0.50 (0.39 to 0.64)

III 0.86 (0.67 to 1.10) 0.62 (0.50 to 0.78) 0.53 (0.41 to 0.67)

IV 0.89 (0.70 to 1.14) 0.68 (0.54 to 0.85) 0.61 (0.47 to 0.77)

Woman I 0.69 (0.52 to 0.92) 0.63 (0.49 to 0.81) 0.51 (0.39 to 0.66)

II 0.70 (0.52 to 0.92) 0.64 (0.50 to 0.82) 0.53 (0.40 to 0.69)

III 0.70 (0.53 to 0.93) 0.66 (0.51 to 0.84) 0.55 (0.42 to 0.72)

IV 0.73 (0.55 to 0.97) 0.71 (0.55 to 0.91) 0.63 (0.47 to 0.83)

*Respective activities max 4 activities/week, creative activities max 5 activities/week and total frequency max 9 activities/week.
Adjusted for: Model I: age and gender, Model II: occupation and marital status, Model III: LLI, and Model IV: behaviour lifestyle factors; smoking, alcohol consumption, physical
activity and BMI. Ref.: never or seldom.
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cause mortality by 23%, after controlling for relevant
confounders.21 This estimate is equal to the risk reduction as
we revealed for weekly frequency less than once per week.
Hyppä, Mäki, Impivaara et al noticed that participating in
a number of receptive and creative activities, multiplied with
the frequency, reduced all-cause mortality by 29%.22 This is
similar to our weekly frequency estimates. The definition,10

methodology and operationalisation3 of arts and culture varied
substantially between studies and therefore challenged the appro-
priateness of any comparison. Also, distinguishing between
amount and frequency is seldom operationalised.

Gender can be a moderating factor, given the gender differ-
ences in behaviour choices and time allocation as previously
reported9; it is also, however, not well studied.23 It is often
managed as a confounding factor, and few studies have these
differences.11 21 22 24 25 Hyppä, Mäki, Impivaara et al investi-
gated the gender differences and found a protective effect among
woman andmen, limited to those participating at the highest sum
score with a 29% risk reduction.22 Similarly, this study found
prominent gender depended effects, particulary for men engaged
in receptive activities. Despite insignificant associations for
women, the estimates were not adjusted for self-reported health,
which may explain various results. Agahi and Parker found
greater gender differences among the elderly, where engagement
in organisational activities (organisational work) had the stron-
gest effects on survival among women11; this study found similar
effects for both genders. In contrast, cultural activities (movies,
theatre, concerts, museums or art exhibitions) were protective
for men, woman and for all compared with a risk reduction of
40% to 60%.11 This study revealed lower effect estimates for
receptive activity participation which were inconsistent across
gender for both amount and weekly frequency. Furthermore,
Agahi and Parker found that dancing was non-significant in
gender-specific analyses,11 which contrasts this study`s sample
as dancing reduced all-cause mortality risk for only men. This
study found that women participating in parish work demon-
strated the strongest effect of a single activity (44%). Li,
Stampfer, Williams et al similarly found that attending
a religious service more than once a week was associated with
a 33% risk reduction.7 Contrastingly, Agahi and Parker did not
find significant associations for either gender.11 In this investiga-
tion of each cultural activity type, the relationship was consistent
across genders for club meetings- and outdoor activities, with
a protective effect and similar risk reduction for both genders.
Receptive activities seemed less associated with all-cause mortal-
ity for women than creative activities, though men received
enhanced longevity benefits from both types. It is possible that
by attending receptive activities, men’s mental health is positively
affected, which in turn increases longevity. These receptive activ-
ities involved no physical effort.

Gender differences are prominent, and biological phenotypes
include neuroanatomy and psychological traits. Some contrasts
can be assumed to be influenced by environmental factors, that
may, in turn, influence specific behaviours.26 Biological
mechanisms demonstrate differences in gender, and potential
behaviour differences are debatable; men are generally less
expressive and emotional. Thus, receptive activities may give
men the opportunity to express themselves.We cannot claim the
association to be based on a gender-based characteristic.
Potentially, the significant association for men is also generali-
sable to women.

The mechanisms behind cultural participation, health beha-
viour and mortality are a complex interplay between biological,
genetic and physiological and environmental exposure.

Nonetheless, sociocultural connections do impact biological
processes.27 28 Cultural activities have been associated with bet-
ter mental, physical, social and emotional health, as well as well-
being3 23 and vary between different groups within populations
in the context of social capital.6 Positive social relations improve
survival and influence health as well as other well-established risk
factors, such as inactivity and alcohol consumption.29 Healthy
behaviours may improve by being a part of social network.30 The
border between cultural activity participation and wider social
participation is difficult to determine6 and operationalise.
However, a cross-sectional design does not support the causal
impact of cultural participation on all-cause mortality.

Strengths and limitations
The major strengths of this study are the large population, which
creates a representative sample, and the prospective design that
includes a pre-set variety of cultural activities. The questionnaires
are validated,15 and the all-cause mortality data without missing
information16 and the adjusting of data for multiple potential
confounders also reinforce this study’s importance. In addition,
those who died within the first 2 years of the analyses were
removed; longstanding illness was adjusted for to remove the
possibility of reverse causation.
However, some limitations need to be acknowledged. We did

not conduct repeated measurements over the follow-up period,
to account for changes in participation resulting from variations
in health or lifestyle, which can bias our estimates, as reverse
causation during follow-up is still possible. The effect of resi-
dual confounding still exists as we did not adjust for social
networks. Hence, the association between cultural participation
itself and the social component could not be separated. Missing
data on covariates could introduce information bias. However,
we tested the results by repeating the analysis with a category for
the missing data and the results did not differ considerably.
Further, we were not able to separate the effect of singing
apart from playing music and theatre, and these activities
could involve therapeutic effects. Our measure of frequency
score is not explicit and may not be entirely separable from
a number of activities.

CONCLUSION
We confirmed the beneficial effects of cultural participating in
both receptive and creative activities on longevity. Creative activ-
ities lowered the mortality risk in both genders, but the effect of
receptive activities was most pronounced in men. Including cul-
tural participation in everyday life with promoting accessible
programmes for the general population has the potential to
influence life expectancy. Public health policies should take
these findings into account by providing access to a variety of
cultural activities at a minimal cost. Future research is recom-
mended involving longitudinal studies with multiple time point
measurements to get less unbiased estimates.

What is already known on this subject

► Studies have shown associations between several cultural
activities and health.

► Some population studies suggest cultural activities enhance
longevity, though knowledge is insufficient.

► Receptive and creative activities may have different health
effects.
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What this study adds

► Our data is the first to show a longitudinal association
between all-cause mortality, and single receptive and
creative cultural activities, and amount and frequency of
cultural participation.

► The results demonstrate that creative activities enhance
longevity in both genders equally, compared to receptive
activities that proved to only protect men.

► Public health policies should provide equal and easy access
to a variety of cultural activities to promote longevity.
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