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Abstract

Aims: The aim of this study was to investigate associations between having visited the theatre/cinema and an arts exhibition
during the past year and all-cause, cardiovascular disease (CVD), cancer and other-cause mortality. Methods: The 2008
public health postal survey in Scania, Sweden, was distributed to a stratified random sample of the adult population (18-80
years old). The participation rate was 54.1%, and 25,420 participants were included in the present study. The baseline 2008
survey data were linked to cause-of-death register data to create a prospective cohort with 8.3-year follow-up. Associations
between visit to the theatre/cinema, visit to an arts exhibition and mortality were investigated in survival (Cox) regression
models. Results: Just over a quarter (26.5%) had visited both the theatre/cinema and an arts exhibition during the past year,
36.6% only the theatre/cinema, 4.9% only an arts exhibition and 32% neither of the two. Not visiting the theatre/cinema
during the past year was associated with higher all-cause and CVD mortality. Not visiting an arts exhibition was associated
with higher all-cause and other-cause mortality. The combination of having visited neither the theatre/cinema nor an arts
exhibition during the past year was associated with higher all-cause, CVD and other-cause mortality. Conclusions: There
is an association between attending arts and culture activities and a reduced risk of CVD and other-cause
mortality but not cancer mortality, although model imperfections are possible.

Keywords: Arzs and culture activities, visit to theatre/cinema, visit to arts exhibition, social participation, mortality, cardiovascular
mortaliry, cancer mortaliry, public health, Sweden

Introduction

Non-communicable diseases explain approximately
71% of global mortality according to the World
Health Organization [1]. In 2019, an estimated 17.9
million people died from cardiovascular diseases
(CVDs), representing 32% of all global deaths, and
38% of 17 million premature deaths (below the age
of 70) were caused by CVD [2]. Although CVDs are
highly preventable, they are the most common cause
of death in the world [3]. CVDs can be prevented by
addressing behavioural risk factors (including
tobacco use, unhealthy diet and obesity, physical
inactivity and harmful use of alcohol) [2].They place

a considerable burden on budgets and health-care
systems [4].

In Sweden, CVD is the main cause of morbidity
and mortality [5]. Measures to reduce the burden of
CVD have been prioritised in Sweden with initiatives
and programmes implemented by the Swedish
National Institute of Public Health [6]. Such initia-
tives and programmes are combinations of both
community- and individual-based strategies [5].
Cancer is a leading cause of death worldwide in
countries of all income levels, and cases and deaths
are expected to rise rapidly as populations grow, age
and adapt lifestyles that increase cancer risk [7]. In
the Nordic countries, more than one in four deaths
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were due to cancer in 2015, and cancer is the disease
group causing the most burden in terms of disability-
adjusted life years (DALYSs), to a higher extent even
than CVDs [8].

Using the arts for health promotion and preven-
tion of illness has increased on a global scale [9] as
well as in Scandinavia [10]. Epidemiological studies
have shown that engagement with the arts and cul-
ture can have positive effects on physical health. Arts
and culture engagement may protect against chronic
pain in old age [11]. Such engagement has also
shown associations with survival [12] (and longevity
with prolonged follow-up time [13]) and a lower risk
of CVD and cancer mortality [14] and cancer inci-
dence in urban areas [15]. They can also have mental
health benefits such as increased life satisfaction and
a lower risk of anxiety and depression [16]. Still, only
a few prospective cohort studies, including the
Norwegian HUNT study [14], are available that look
at associations between arts and culture engagement
and mortality.

The aim of this study was to investigate associa-
tions between having visited the theatre/cinema and
an arts exhibition during the past year and all-cause,
CVD, cancer and other-cause mortality in a prospec-
tive cohort study, adjusting for relevant covariates.

Methods
Study population

A public health survey was conducted in Scania,
southern Sweden, in the autumn of 2008. This cross-
sectional survey was based on a stratified sample of
the adult (between 18 and 80 years old) register pop-
ulation on 1 January 2008. A letter of invitation was
posted together with a questionnaire, and three
postal reminders were sent out to the sample popula-
tion. A questionnaire version was also available
online. Some 28,198 respondents chose to partici-
pate (a 54.1% participation rate). This cross-sec-
tional public health survey was conducted by Region
Skane, the regional public authority responsible for
the health-care system in Scania. The public health
questionnaire included 134 items including, for
example, socio-demographic characteristics, self-
reported health, self-reported psychological health
(e.g. GHQI12, SF36), social support, social capital,
working conditions, health-related behaviours, dis-
crimination and items related to neighbourhood
security. The public health questionnaire in Scania
2008 was designed to achieve a broad general over-
view of the public health situation in Scania at that
point in time. The stratified random sample was
stratified geographically by 59 municipalities and city

parts (in four major cities; Malmo, Lund, Helsingborg
and Kristianstad). The number of participants in this
geographical stratification was based on age, sex and
education to obtain statistical power in all areas. The
stratified sample was selected by Statistics Sweden
from the national population register where the pop-
ulation weight was created. The weight compensates
for the stratification to achieve representativeness of
the entire Scania population. The 2008 cross-sec-
tional baseline data were linked to register-based
mortality (causes of death register) from the National
Board of Health and Welfare (Dddsorsaksregistret at
Socialstyrelsen), creating a prospective closed cohort
population.

Dependent variable

All-cause and diagnosis-specific mortality was fol-
lowed prospectively from between 27 August and 14
November 2008 (depending on registration date of
the individual answer) to 31 December 2016 (8.3
years onwards), or until death. A total of 25,420 par-
ticipants were included in this study, after exclusion
of 2642 respondents with internally missing values
on any or several of the items analysed in this study.
A further 136 participants in 2008 were lost at the
follow-up. All respondents with any (one or more)
internally missing values on any of the items/varia-
bles included in the multiple survival (Cox) regres-
sion analyses were thus excluded. The International
Classification of Diseases 10 was used for causes of
death. The connection of baseline survey data with
national death register data is possible by using the
10-digit person number system. This was conducted
by a third party (private company). The person num-
bers were erased from the data set before delivery
from the National Board of Health and Welfare to the
research group.

All-cause (total), CVD (I00-198), cancer (C00—
C97) and all other causes (causes other than I00-198
and C00—C97) of mortality were included as broad
categories. All-cause mortality is the sum of the three
broad cause-specific categories above.

Independent variables

The two items ‘visit to the theatre/cinema during the
past year’ and ‘visit to an arts exhibition during the
past year’ were assessed with yes or no responses. The
phrasing ‘past year’ refers to the period from autumn
2007 to autumn 2008 (depending on the exact date
the respondent answered the questionnaire in the
autumn of 2008). In Tables I and II, these two items
were combined into the four categories: (a) visited
both activities during the past year, (b) visited only
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Table I. Descriptive characteristics (%) of age, sex, SES, country of birth, chronic disease, low leisure-time physical activity, smoking, alco-
hol consumption and generalised trust in other people by social participation.

(Social participation) p-Value
Both theatre/cinema  Only theatre/cinema  Only arts Neither theatre/
and arts exhibition exhibition cinema nor arts
exhibition
N=7036 N=8938 N=1350 N=8096
26.5% 36.6% 4.9% 32%
Age, years (M+SD)a 46.1+16.3 (45.6-46.6)  40.3+15.9 (39.9-40.7)  54.4*15.0 (53.3-55.5)  50.8*+16.4 (50.4-51.3)  <0.001
SexP <0.001
Male 44.4 (43.0-45.9) 47.1 (45.7-48.4) 53.2 (49.9-56.5) 56.9 (55.6-58.3)
Female 55.6 (54.1-57) 52.9 (51.6-54.3) 46.8 (43.5-50.1) 43.1 (41.7-44.4)
SESP <0.001
High non-manual 16.5 (15.4-17.5) 8.3 (7.7-9.0) 8.7 (7.0-10.5) 3.4 (3.0-3.9)
Medium non-manual 20.1 (19.0-21.2) 15.5 (14.6-16.4) 14.0 (11.7-16.3) 7.1 (6.5-7.8)
Low non-manual 7.6 (6.8-8.3) 10.0 (9.2-10.7) 7.0 (5.2-8.7) 6.1 (5.4-6.8)
Skilled manual 5.8 (5.1-6.5) 13.3 (12.4-14.2) 7.1 (5.3-8.8) 11.9 (11.0-12.8)
Unskilled manual 7.3 (6.5-8.1) 14.5 (13.6-15.4) 6.7 (5.1-8.3) 15.7 (14.7-16.7)
Self-employed/farmer 6.8 (6.1-7.5) 5.9 (5.3-6.5) 6.6 (4.8-8.3) 5.6 (4.9-6.2)
Early retired 1.9 (1.5-2.3) 1.9 (1.6-2.2) 5.3 (3.8-6.8) 7.4 (6.6-8.1)
Unemployed 2.7 (2.1-3.2) 3.6 (3.1-4.1) 2.2 (1.1-3.3) 5.8 (5.0-6.5)
Student 10.1 (9.1-11.1) 10.3 (9.4-11.2) 4.1 (2.5-5.8) 5.4 (4.6-6.1)
Old-age pensioner 16.8 (15.8-17.8) 9.1 (8.5-9.7) 32.4 (29.4-35.4) 24.8 (23.7-25.8)
Unclassified 4.1 (3.4-4.8) 6.9 (6.1-7.6) 4.4 (2.7-6.1) 4.9 (4.2-5.6)
Long-term sick leave 0.5 (0.3-0.7) 0.8 (0.6-1.0) 1.5 (0.6-2.4) 2.0 (1.6-2.4)
Country of birth® 12.5 (11.4-13.6) 14.5 (13.5-15.6) 17.4 (14.6-20.3) 25.7 (24.4-27.1)  <0.001
Chronic disease® 24.8 (23.5-26.0) 23.7 (22.6-24.8) 34.6 (31.4-37.7) 36.0 (34.7-37.4)  <0.001
Low leisure-time physical activity® 6.3 (5.5-7.1) 12.0 (11.1-12.8) 12.3 (10.1-14.5) 22.5 (21.3-23.7) <0.001
Tobacco smoking® <0.001
Daily 8.1 (7.2-8.9) 12.5 (11.6-13.4) 14.6 (12.0-17.2) 21.5 (20.4-22.6)
Yes, but not daily 6.1 (5.4-6.8) 5.4 (4.8-6.0) 5.7 (3.9-7.4) 4.1 (3.5-4.6)
No 85.8 (84.8-86.9) 82.1 (81.1-83.2) 79.8 (76.7-82.8) 74.4 (73.2-75.6)
Alcohol drinking past year® <0.001
Never 4.9 (4.2-5.6) 8.4 (7.6-9.2) 10.0 (8.0-12.0) 20.7 (19.5-21.9)
Once a month or more seldom 14.3 (13.3-15.3) 25.3 (24.2-26.4) 20.2 (17.3-23.0) 27.7 (26.4-29.0)
24 times a month 37.8 (36.4-39.2) 42.0 (40.7-43.3) 27.3 (24.3-30.4) 28.9 (27.6-30.1)
2-3 times a week 32.5 (31.2-33.8) 20.2 (19.2-21.2) 28.9 (25.7-32.1) 15.7 (14.7-16.7)
At least 4 times a week 10.5 (9.7-11.3) 4.1 (3.6-4.5) 13.6 (11.4-15.8) 7.1 (6.4-7.8)
Generalised trust in other people® <0.001

Low 26.3 (24.9-27.6)

37.4 (36.2-38.7)

31.5 (28.5-34.5)

45.5 (44.1-46.9)

The 2008-2016 Public Health Survey of Scania, Sweden. Total population N=25,420. Weighted prevalence. The values in parentheses are 95% confidence
intervals for mean or percent based on bootstrap method with 1000 replicates.

#p-Value: independent samples ANOVA-test, two-tailed.
bp-Value: Pearson chi-square test, two-sided.

SES: socio-economic status; ANOVA: analysis of variance.

the theatre/cinema, (c) visited only an arts exhibition
and (d) none of the two (no activity). The two items
are part of a larger social participation category item
which includes 13 items as well as the option to
report none of the 13 activities during the past year at
all. Theatre/cinema and arts exhibition were extracted
because they are the only two items among the 13
social participation items that depict cultural
activities.

With regards to sex, men and women were col-
lapsed in all analyses, and age was included in the
analyses as a continuous variable. Country of birth
was defined as either born in Sweden (see Table I) or
born in any country other than Sweden.

Socio-economic status (SES; by occupation and
in relation to the labour market) is divided by
Statistics Sweden into non-manual employees in
higher, medium and lower positions; skilled and
unskilled manual workers; and the self-employed
(including farmers). The categories outside the work-
force comprise the unemployed (job seekers) as well
as the ‘not job seeking’ categories such as those who
have retired early (<65 years of age), old-age pen-
sioners (>>65 years of age), students and people on
long-term sick leave. There is also an unclassified
category.

Information regarding chronic disease was
obtained by the item ‘Do you have any long-term
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Table II. Crude model: HRRs with 95% ClIs of all-cause mortality.

Crude Number of deaths
Cause of death Ref. HRR 95% CI)
All causes 1304
Theatre or cinema Active 3, 5%xx (3.14.1)
Arts exhibition Active 1.4%** (1.2-1.7)
Sex Male 0.6*** (0.5-0.6)
Age 1.1%%% (1.1-1.1)
SES High non-manual
Medium non-manual 0.9 (0.5-1.7)
Low non-manual 1.2 (0.6-2.4)
Skilled manual 1.2 (0.7-2.3)
Unskilled manual 1.0 (0.5-1.9)
Self-employed/farmer 1.2 (0.6-2.4)
Early retired 10.9%** (6.3-19.0)
Unemployed 1.4 (0.6-3.1)
Student 0.2% (0.1-0.7)
Old-age pensioner 17.4%** (10.5-28.6)
Unclassified 0.6 (0.2-2.0)
Long-term sick leave 9,5%*x (4.8-18.6)
Country of birth Swedish 0.9 (0.7-1.0)
Chronic disease No 3. 2%xx (2.8-3.6)
Leisure-time physical activity Active 2.7x** (2.4-3.1)
Tobacco smoking No
Daily 1.5%x% (1.3-1.8)
Yes, but not daily 0.6* (0.4-0.9)
Alcohol drinking past year Never
Once a month or more seldom 0.7** (0.6-0.9)
2—4 times a month 0.4%x** (0.3-0.4)
2-3 times a week 0.5%** (0.4-0.7)
At least 4 times a week 1.2 (1.0-1.6)
Generalised trust in other people No 0.9 (0.8-1.1)

The 2008-2016 Scania Public Health Survey with 8.3-year follow-up, men and women combined. Total population N=25,420. Weighted prevalence.
Weighted hazard ratios. Bootstrap method (1000 replicates) for variation estimation. Statistically significant values are shown in bold.

*$<<0.05; **p<<0.01; ***p<<0.001.
HRR: hazard rate ratio; 95% CI: 95% confidence interval.

disease, ailment or injury, any disability or other
weakness?’ with response options of yes and no
(Table I). Smoking was measured with the item ‘Do
you smoke?’ with response options of daily, non-daily
and non-smoker (Table I). Leisure-time physical
activity (LTPA) was obtained with four alternatives:
(a) regular exercise (at least three times per week for
at least 30 minutes/occasion, leading to sweating),
(b) moderate regular exercise (exercising once or
twice per week for at least 30 minutes/occasion, lead-
ing to sweating), (c) moderate exercise (more than
two hours walking, cycling or equivalent activity/
week) and (d) low or no LTPA (less than two hours
walking, cycling or equivalent activity/week). The
first three alternatives were collapsed as high LTPA
(Table I) and the fourth as low LTPA. The LTPA
variable in the 2008 survey has been described previ-
ously [17].

Alcohol consumption during the past year was
measured with the item ‘How often have you con-
sumed alcohol during the past 12 months?’ with
response options of daily or almost daily, several

occasions per week, once per week, two or three times
per month, once per month, once or a few times per
half year and more seldom or never.

Generalised trust in other people is self-reported
and reflects self-perceived trust. The statement
‘Generally, you can trust other people’, with four
response options of ‘do not agree at all’y ‘do not
agree’, ‘agree’ and ‘completely agree’, was dichot-
omised, with the two first options indicating low trust
and the two latter indicating high trust (Table I).

Statistics

Prevalence (%) of all variables stratified by participa-
tion/visiting both the theatre/cinema and an arts
exhibition, only the theatre/cinema, only an arts exhi-
bition or neither the theatre/cinema nor an arts exhi-
bition during the past year were calculated. The
differences between these four categories of partici-
pation were assessed using an analysis of variance
test for continuous variables and chi-square test for
categorical variables (p-values; Table I). Associations
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Table III. HRRs with 95% CIs of all-cause, CVD, cancer and other-cause mortality according to theatre/cinema visit at least once during

the past year.

Model 0 Model 1 Model 2 Model 3 Model 4 Number of deaths
Cause of death HR 95% CI) HR 95% CI) HR 95% CI) HR (95% CI) HR (95% CI)
All causes 1304
Theatre/cinema visit 1.0 1.0 1.0 1.0 1.0
No visit 3.5%%%  (3.1-4.0) 1.8%** (1.6-2.1) 1.6%** (1.4-1.9) 1.3** (1.1-1.5) 1.3** (1.1-1.5)
Cardiovascular disease 383
Theatre/cinema visit 1.0 1.0 1.0 1.0 1.0
No visit 4.9%%%  (3.7-6.3) 2.3%*  (1.7-3.0) 2.1%%* (1.6-2.7) 1.5%* (1.1-2.1) 1.5%* (1.1-2.1)
Cancer 517
Theatre/cinema visit 1.0 1.0 1.0 1.0 1.0
No visit 2.5%%% (20-3.1) 1.3*  (1.1-1.7) 1.3*  (1.0-1.6) 1.1 0.9-1.4) 1.1 0.9-1.4)
Others 404
Theatre/cinema visit 1.0 1.0 1.0 1.0 1.0
No visit 4.1%%%  (3.2-53) 2.2%x%  (1.7-2.8) 1.8%%* (1.4-24) 1.3 (1.0-1.8) 1.3 (1.0-1.8)

The 2008-2016 Scania Public Health Survey with 8.3-year follow-up, men and women combined. Weighted hazard ratios. Bootstrap method (1000 replicates)
for variation estimation. Model 0 unadjusted; model 1 adjusted for sex and age; model 2 additionally adjusted for socioeconomic status, country of birth and
chronic disease; model 3 additionally adjusted for leisure-time physical activity, smoking and alcohol consumption; model 4 additionally adjusted for gener-

alised trust in other people. Statistically significant values are shown in bold.

*p<0.05; **p<0.01; ***p<0.001.

between each item/variable included in this study
and all-cause mortality were analysed in univariate
survival analyses with hazard rate ratios (HRRs) and
95% confidence intervals (95% CI; Table II). HRRs
with 95% ClIs for associations between visits to the
theatre/cinema or no visit to the theatre/cinema dur-
ing the past year and all-cause, CVD, cancer and
other-cause mortality were calculated in multiple
adjusted models. Five models were calculated: model
0 unadjusted; model 1 adjusted for sex and age;
model 2 adjusted for sex, age, country of birth, SES
and chronic disease; model 3 additionally adjusted
for smoking, leisure-time physical activity and alco-
hol consumption; and model 4 additionally adjusted
for generalised trust in other people (Table III). HRRs
with 95% ClIs for associations between visits to an
arts exhibition or no visit to an arts exhibition during
the past year and all-cause, CVD, cancer and other-
cause mortality were calculated in multiple adjusted
models (Table IV) with corresponding models 0—4 as
for visits to the theatre/cinema (Table III). Finally, the
theatre/cinema and arts exhibition items were com-
bined and analysed with the groups having visited
both the theatre/cinema and an arts exhibition, only
the theatre/cinema and only an arts exhibition in the
past year in one category (active), and the group who
visited neither the theatre/cinema nor an arts exhibi-
tion in the past year (not active) in the other category.
The active and not active categories were analysed
according to all-cause, CVD, cancer and other mor-
tality in multiple adjusted survival models (Table V)
with corresponding models 0-4 as in Table III.
Follow-up time (days) was included from baseline to
death or last follow-up date (31 December 2016).

Analysis of sampling variability without distribu-
tional assumptions regarding the study population
was made possible by bootstrap analysis (SAS/STAT
Software Survey Analysis, 2021). Variance estima-
tion on weighted data with confidence intervals and
p-values were calculated accurately with bootstrap
analyses including 1000 replicates. The assumption
of proportional hazards was determined by intro-
ducing an interaction term with time and visit to the
theatre/cinema and an arts exhibition, respectively,
during the past year to test the assumption of pro-
portional hazards. Schoenfeld residuals were calcu-
lated for theatre/cinema during the past year and
arts exhibition during the past year (active versus
not active) and mortality (Figure 1). Calculations
were performed using SAS v9.4 (SAS Institute,
Cary, NC).

Results

Table I shows that 26.5% had visited both the thea-
tre/cinema and an arts exhibition during the past
year, 36.6% had only visited the theatre/cinema,
4.9% had only visited an arts exhibition and 32%
had visited neither the theatre/cinema nor an arts
exhibition. A significantly higher proportion of men
had only visited an arts exhibition or neither the the-
atre/cinema nor an arts exhibition during the past
year. In contrast, a significantly higher proportion of
women had visited the theatre/cinema or both the
theatre/cinema and an arts exhibition during the past
year. Participants with a low SES, born abroad, with
chronic disease, with low LTPA, who smoke daily,
who abstain from alcohol and with low generalised
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Table IV. HRRs with 95% CIs of all-cause, CVD, cancer and other-cause mortality according to arts exhibition visit at least once during
the past year.

Cause of death Model 0 Model 1 Model 2 Model 3 Model 4 Number of
deaths
HR 95%CI) HR 95%CI) HR (95%CI) HR (95%CI) HR 95% CI)
All causes 1304
Arts exhibition visit 1.0 1.0 1.0 1.0 1.0
No visit 1.5%%%  (1.2-1.7)  1.6%%%  (1.4-1.9) 1.6%** (1.3-1.8) 1.3**  (1.1-1.5) 1.3*  (1.1-1.5)
Cardiovascular disease 383
Arts exhibition visit 1.0 1.0 1.0 1.0 1.0
No visit 1.5%%  (1.2-2.0) 1.7%%*% (1.2-2.2) 1.6**  (1.2-2.1) 1.2 (0.9-1.6) 1.2 (0.9-1.6)
Cancer 517
Arts exhibition visit 1.0 1.0 1.0 1.0 1.0
No visit 1.1 (0.9-1.5) 1.3* (1.0-1.7)  1.3* 1.0-1.6) 1.2 0.9-1.5) 1.2 (0.9-1.5)
Others 404
Arts exhibition visit 1.0 1.0 1.0 1.0 1.0
No visit 2.0%%%  (1.5-2.6) 2.2%%%  (1.7-2.9) 2.0%%* (15-2.7) 1.6%*  (1.2-2.2) 1.6**  (1.2-2.2)

The 2008-2016 Scania Public Health Survey with 8.3-year follow-up, men and women combined. Weighted hazard ratios. Bootstrap method (1000 repli-
cates) for variation estimation. Total population N=25,420. Weighted prevalence. Model 0 unadjusted; model 1 adjusted for sex and age; model 2 additionally
adjusted for socioeconomic status, country of birth and chronic disease; model 3 additionally adjusted for leisure-time physical activity, smoking and alcohol
consumption; model 4 additionally adjusted for generalised trust in other people. Statistically significant values are shown in bold.

*$<0.05; **p<0.01; ***p<0.001.

Table V. HRRs with 95% ClIs of all-cause, CVD, cancer and other-cause mortality according to visit to both theatre/cinema and arts exhibi-
tion, only theatre/cinema or only arts exhibition (active) and no visit (not active).

Cause of death Model 0 Model 1 Model 2 Model 3 Model 4 Number of
deaths
HR (95% CI) HR 95% CI) HR (95% CI) HR (95% CI) HR 95% CI)
All causes 1304
Active 1.0 1.0 1.0 1.0 1.0
Not active 3.2%%%  (2.8-3.7) 1.9%%  (1.6-2.1) 175 (1.5-2.0) 1.4%%%  (1.2-1.6)  1.3%%* (1.2-1.6)
Cardiovascular disease 383
Active 1.0 1.0 1.0 1.0 1.0
Not active 3.7%**x  (2.9-4.8) 2.0%**  (1.5-2.6) 1.8%*%  (1.4-2.4) 1.3* (1.0-1.8) 1.4% (1.0-1.8)
Cancer 517
Active 1.0 1.0 1.0 1.0 1.0
Not active 2.3%%%  (1.0-2.9)  1.4%  (1.1-1.8) 1.3**  (1.1-1.7) 1.2 (1.0-1.5) 1.2 (1.0-1.5)
Others 404
Active 1.0 1.0 1.0 1.0 1.0
Not active 4.0%%%  (32-53)  2.4%%%  (1.0-3.1)  2.1%*  (1.6-2.7) L.6**  (1.2-2.1) 1.6**  (1.2-2.1)

The 2008-2016 Scania Public Health Survey with 8.3-year follow-up. Men and women combined. Total population N=25,420. Weighted prevalence.
Weighted hazard ratios. Bootstrap method (1000 replicates) for variation estimation. Model 0 unadjusted; model 1 adjusted for sex and age; model 2 addition-
ally adjusted for socioeconomic status, country of birth and chronic disease; model 3 additionally adjusted for leisure-time physical activity, daily smoking and
alcohol consumption; model 4 additionally adjusted for generalised trust in other people. Statistically significant values are shown in bold.

*$<0.05; **p<0.01; ***p<0.001.

trust in other people had to a significantly higher
extent visited neither the theatre/cinema nor an arts
exhibition during the past year. There were also sig-
nificantly higher proportions of participants with low
SES, low LTPA, who smoke daily, who abstain from
alcohol and with low generalised trust in other peo-
ple among those who had only visited the theatre/
cinema and only visited an arts exhibition during the
past year compared to those who had visited both.
There were significantly higher proportions of par-
ticipants born abroad and participants reporting
chronic disease in the category that had only visited
an arts exhibition compared to those who had visited

both the theatre/cinema and an arts exhibition (Table
I). Supplemental Table SI shows that among men,
23.6% had visited both the theatre/cinema and an
arts exhibition during the past year, 34.6% only the
theatre/cinema, 5.2% only an arts exhibition and
36.6% neither the theatre/cinema nor an arts exhibi-
tion, while the corresponding proportions for women
were 29.3%, 38.6%, 4.6% and 27.5%, respectively.
All variables are displayed by cultural activities par-
ticipation in Supplemental Table SI.

Table II shows univariate associations between all
items/variables and all-cause mortality over the 8.3-
year follow-up calculated in survival analyses.
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Scaled Schoenfeld Residuals

Time

Figure 1. Schoenfeld residuals according to active versus not active and all-cause mortality over the 8.3-year period. The 2008-2016 Scania
Public Health Survey with 8.3-year follow-up, men and women combined. N=25,420.

The proportionality test with interaction term between active versus not active (categories 1, 2 and 3, n=17,324, versus category 4, #=8096) and all-cause
mortality over the 8.3-year period is not significant (p=0.101) which indicates proportionality).

Respondents with no visit to the theatre/cinema, with
no visit to an arts exhibition, who were men, who
were older, who had retired early, who were old-age
pensioners, who were on long-term sick-leave, who
reported chronic disease, who had low LTPA, who
smoked and who had low trust all had significantly
higher all-cause mortality than their reference groups.
In contrast, respondent groups who had consumed
alcohol once a month or more seldom, two to four
times a month and two to three times a week dis-
played significantly lower all-cause mortality than the
never consumption reference group. The respondent
group born abroad displayed a HRR of 0.9 (95% CI
0.7-1.0).

Table IIT shows that no theatre/cinema visit dur-
ing the past year was associated with significantly
higher HRRs of all-cause mortality throughout the
multiple analyses: HRR 1.3 (95% CI 1.1-1.5) in
full model 4 compared to the reference category
that visited the theatre/cinema during the past
year. Similar patterns with significantly higher
HRRs were observed throughout the multiple

analyses for CVD mortality: HRR 1.5 (95% CI
1.1-2.1) in model 4 compared to the category that
visited the theatre/cinema during the past year. In
contrast, the statistically significant association for
cancer mortality disappeared after adjustment for
health-related behaviours in model 3 (HRR 1.1
(95% CI 0.9-1.4) and for other-cause mortality
after adjustments in model 3 (HRR 1.3 (95% CI
1.0-1.8)).

Table IV shows that no visit to an arts exhibition
during the past year was associated with significantly
higher HRRs of all-cause mortality throughout the
multiple analyses: HRR 1.3 (95% CI 1.1-1.5) in full
model 4 compared to the reference category that vis-
ited an arts exhibition. A similar pattern was observed
throughout the multiple analyses for other-cause
mortality: HRR 1.6 (95% CI 1.2-2.2) in model 4. In
contrast, the statistically significant associations for
CVD mortality and cancer mortality disappeared
after adjustment for health-related behaviours in
model 3: HRR 1.2 (95% CI 0.9-1.6) and HRR 1.2
(95% CI 0.9-1.5), respectively.
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Table V shows that the not active category (visit
neither the theatre/cinema nor an arts exhibition
during the past year) had higher all-cause, CVD and
other-cause mortality throughout the multiple
adjusted survival analyses in models 0—4 compared
to the active (theatre/cinema and arts exhibition or
only theatre/cinema or only arts exhibition) reference
category. In the final model 4, the not active category
displayed a HRR of 1.3 (95% CI 1.2-1.6) for all-
cause mortality, 1.4 (95% CI 1.0-1.8) for CVD mor-
tality and 1.6 (95% CI 1.2-2.1) for other-cause
mortality. No significant associations between not
active and cancer mortality were observed in models
3 and 4.

The Schoenfeld residuals calculated with the
active (theatre/cinema and arts exhibition or only
theatre/cinema or only arts exhibition) versus not
active (neither theatre/cinema nor arts exhibition)
categories and all-cause mortality show consistency
and stability over the 8.3-year follow-up (Figure 1).
The interaction term between active/not active and
all-cause mortality was p=0.101, which indicates
proportionality.

Discussion

Not visiting the theatre/cinema during the past year
was associated with higher all-cause and CVD mor-
tality. No visit to an arts exhibition was associated
with higher all-cause and other-cause mortality. The
combination of having visited neither the theatre/cin-
ema nor an arts exhibition during the past year was
associated with higher all-cause, CVD and other-
cause mortality. The lack of significant associations
between the two cultural activities and cancer mor-
tality may be due to other aetiology and pathogenesis
because the biological mechanisms in the psychoso-
cial stress model specifically apply to CVDs. Tests of
proportionality indicated that proportionality criteria
were fulfilled.

The findings indicate associations between engag-
ing in arts and culture activities (theatre/cinema and
arts exhibition) and mortality, even after adjustments
for socio-demographic characteristics, SES, chronic
disease, health-related behaviours and trust. These
findings are consistent with other studies from the
Nordic countries that have shown that engaging in arts
and culture activities can have health benefits [18,19].
However, this study showed no association between
culture activities and cancer mortality. In contrast to
the results of the present study, a previous study found
that individuals who engaged in music, singing and
theatre had a reduced risk of cancer-related mortality
when compared to non-participants [14], and another
study found that people living in urban areas who

rarely attend cultural activities have a three-fold higher
risk of cancer-related mortality when compared to
people who are frequent attendees [20]. Yet, this study
found an association between attending arts and cul-
ture activities and a reduced risk of CVD and other-
cause mortality, which resonates with studies showing
that an overall reduced risk of CVD mortality was
associated with engaging in creative activities [14], and
high engagement in cultural activities is independently
associated with decreased all-cause mortality [18].

Other studies show that engagement in arts and
culture activities can be active ingredients in promot-
ing psychosocial health, including improved psycho-
logical well-being and increased social connectedness
[9,10,21,22] as well as biological mechanisms such
as release of cortisol [23]. The possible causes for
associations between people who are participating in
arts and culture activities and a reduced risk of car-
diovascular and other-cause morbidity might be
found in that the positive benefit of arts and culture
activities may enhance an existential connection with
oneself and the wider world, which can be experi-
enced at different levels. Beyond the psychological,
physical and social aspects of existences, they may
also promote spiritual and existential health and
well-being [24]. In terms of research value, this arti-
cle adds to existing knowledge of how participation
in arts and culture activities can improve different
aspect of health and chronic diseases, particularly
with a focus on CVD morbidity and other-cause
mortality of the population in southern Sweden. This
suggests a potential for using arts and culture activi-
ties as preventive health measures and in public
health promotion.

It is possible in these data to study the cultural
activities in relation to specific causes (diagnoses) of
death. However, the smaller numbers increase the
random error. We identified several specific diagno-
ses with sufficiently high numbers of deaths to be
analysed separately in the present study population
(N=25,420). We identified them only from the CVD
and other-cause categories because the cancer cate-
gory was not significantly associated with mortality.
These specific diagnoses included ischemic heart
disease (I20-125; n=169), stroke (I160-169; n=70),
pneumonia and influenza (J10-J18; n=15), chronic
obstructive pulmonary disease (J44;n=51), accidents
(V01-X59; n=37) and intentional self-harm (X60-
X84; n=24). When we analyse these specific diagno-
ses in the same multiple survival (Cox regression)
models, we find all associations pointing towards
increased mortality risk for the group visiting neither
the theatre/cinema nor an arts exhibition during the
past year. Several of the effect measures are compara-
tively high, but all are statistically not significant in



the final models possibly due to small numbers
(Supplemental Table SII). Autopsies were conducted
in only approximately 15% of the deaths (see
Supplemental Table SIII). In sum, inclusion of only
autopsy-verified specific diagnoses would have
yielded even smaller numbers and higher random
error than the already wide CIs displayed.

Strengths and limitations

This study is large, population based and longitudi-
nal. The participant population in the 2008 baseline
public health survey is representative of the adult
population in Scania in 2008 regarding age, sex and
education to an acceptable extent. The risk of selec-
tion bias is thus moderate [25].

The social participation item has been utilised in
Sweden since the 1970s [26,27]. The fact that the
numbers of visits to the theatre/cinema and an arts
exhibition are not included in these cultural activity
items is a limitation of the study. The cultural activity
items do not measure frequency. Still, the difference
between no visit and one visit is probably more cru-
cial than the difference between one and two or more
visits. Swedish register data regarding causes of death
have high validity, although cancer diagnoses may
have higher validity than other diagnoses. The three
aggregate groups of diagnoses are also very broad,
and one of them (cancer) most probably has higher
validity, which means that the risk of misclassifica-
tion is smaller than if specific diagnoses were ana-
lysed. Also, as demonstrated in the discussion above,
analyses of specific diagnoses would incur low statis-
tical power in this questionnaire-based study. It
should also be noted that the register data analysed
in this study are the same cause of death data as the
data from Dodsorsaksregistret analysed in other
Swedish register-based studies. The self-reported
chronic disease item was included to adjust for
chronic disease issues at baseline. This item measures
a combination of undiagnosed self-perception of ill-
ness and known diagnoses with consequences for
perceived health, which may be associated with par-
ticipation in cultural activities. This item is also asso-
ciated with all-cause mortality (see Table II), that is,
it is a confounder. Unfortunately, we currently do
not have access to prescription data or morbidity
data (diagnoses) to investigate validity of the chronic
disease item. Relevant covariates and mediators were
included in the multiple regression analyses. SES can
be defined according to occupation, education and
income. The three SES dimensions are strongly cor-
related but not identical dimensions of social status.
In this study, SES was measured as occupation and
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relation to the labour market because income is not
available in the data, and education introduces a sub-
stantially higher number of internally missing in the
analyses. Analyses including education did not alter
any of the estimates. Country of birth was included
because there are people from 183 countries living in
Scania and because country of birth is associated
with self-rated health, which is a predictor of all-
cause mortality [28].

The exclusion of respondents with internally miss-
ing values on any of the items included in this study
is preferable to other alternative strategies. The alter-
natives imputation or letting the number of internally
missing increase in each model after the introduction
of new and additional covariates in the multiple
regression models are methodologically more prob-
lematic. Since the other-cause group includes unnat-
ural deaths such as accidents and suicides, the
negative association with going to an arts exhibition
might be due to case selection. Yet, case selection
would then apply to both an arts exhibition and the
theatre/cinema and is therefore less likely.

Conclusions

No visit to the theatre/cinema during the past year
was associated with higher all-cause and CVD mor-
tality. No visit to an arts exhibition was associated
with higher all-cause and other-cause mortality. The
combination of having visited neither the theatre/cin-
ema nor an arts exhibition during the past year was
associated with higher all-cause, CVD and other-
cause mortality. There is an association between
attending arts and culture activities and a reduced
risk of CVD and other-cause mortality, although
model imperfections are possible.

Declaration of conflicting interests

The authors declared no potential conflicts of inter-
est with respect to the research, authorship and/or
publication of this article.

Funding

The authors disclosed receipt of the following finan-
cial support for the research, authorship and/or pub-
lication of this article: The present study was funded
by Swedish ALF Government grants.

ORCID iDs

Anita Jensen https://orcid.org/0000-0002-4771-
7768

Martin Lindstrom https://orcid.org/0000-0002-
1969-5119


https://orcid.org/0000-0002-4771-7768
https://orcid.org/0000-0002-4771-7768
https://orcid.org/0000-0002-1969-5119
https://orcid.org/0000-0002-1969-5119

520

A. Fensen er al.

Supplemental material

Supplemental material for this article is available
online.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

(13]

Mendis S and Alwan A. Prioritized research agenda for preven-
tion and control of noncommunicable diseases. Geneva: World
Health Organization, 2011.

World Health Organization. Cardiovascular diseases, https://
www.who.int/news-room/fact-sheets/detail/cardiovascular-
diseases-(cvds) (accessed 15 November 2022).

Franco M, Cooper RS, Bilal U, et al. Challenges and oppor-
tunities for cardiovascular disease prevention. Am F Med
2011;124:95-102.

European Union (Eurostat). Cardiovascular diseases statis-
tics, https://ec.europa.eu/eurostat/statistics-explained/index.
php?title=Cardiovascular_diseases_statistics (accessed 27
March 2023).

San Sebastidan M, Mosquera PA, Gustafsson PE. Do
cardiovascular disease prevention programs in northern
Sweden impact on population health? An interrupted
time series analysis. BMC Public Health 2019;19:202.
Folkhélsomyndigheten. Fysisk aktivitet och svenska rik-
tlinjer, https://www.folkhalsomyndigheten.se/livsvillkor-
levnadsvanor/fysisk-aktivitet-och-matvanor/fysisk-aktivitet/
(accessed 27 March 2023).

Torre LA, Siegel RL, Ward EM, et al. Global cancer inci-
dence and mortality rates and trends—an update. Cancer
Epidemiol Biomarkers Prev 2016;25:16-27.

Hofmarcher T, Bradvik G, Lindgren P, et al. Comparator
report on cancer in the Nordic countries — disease burden,
costs and access to medicines, https://ihe.se/wp-content/
uploads/2019/05/THE-Report-2019_2a_.pdf

Corbin HJ, Sanmartino M, Hennessy EA, et al. Arts and
health promotion. Cham: Springer International Publishing,
2021.

Jensen A, Torrissen W and Stickley T. Arts and public men-
tal health: exemplars from Scandinavia. Public Heal Panor
2020;6:194-210.

Fancourt D and Steptoe A. Physical activity and social and
cultural engagement as risk-reducing factors in the preven-
tion of chronic pain in older age: findings from a longitudi-
nal cohort study. ¥ Pain 2018;19:1385-91.

Bygren L.O, Konlaan BB and Johansson S-E. Attendance
at cultural events, reading books or periodicals, and mak-
ing music or singing in a choir as determinants for sur-
vival: Swedish interview survey of living conditions. BMY¥
1996;313(7072):1577-80.

Konlaan BB, Bygren LO and Johansson S-E. Visiting
the cinema, concerts, museums or art exhibitions as
determinant of survival: a Swedish fourteen-year cohort
follow-up. Scand J Soc Med 2000;28:174-8.

[14]

[15]

[16]

(17]

(18]

[19]

(20]

[21]

(22]

(23]

[24]

[25]

[26]

[27]

(28]

Lokken BI, Merom D, Sund ER, et al. Association of
engagement in cultural activities with cause-specific mortal-
ity determined through an eight-year follow up: the HUNT
Study, Norway. PLoS One 2021;16:¢0248332.

Bygren LO, Johansson SE, Konlaan BB, et al. Attend-
ing cultural events and cancer mortality: a Swedish cohort
study. Arzs Health 2009;1:64-73.

Cuypers K, Krokstad S, Lingaas Holmen T, et al. Patterns of
receptive and creative cultural activities and their association
with perceived health, anxiety, depression and satisfaction
with life among adults: the HUNT study, Norway. ¥ Epide-
miol Communiry Health 2012;66:698—-703.

Lindstrom M and Rosvall M. Economic stress and low lei-
sure-time physical activity: two life course hypotheses. SSM
Popul Health 2018;4:358-64.

Viadninen A, Murray M, Koskinen A, et al. Engagement in
cultural activities and cause-specific mortality: prospective
cohort study. Prev Med 2009;49:142-7.

Ekholm O, Juel K and Bonde LO. Associations between
daily musicking and health: results from a nationwide survey
in Denmark. Scand ¥ Public Health 2016;44:726-32.
Cuypers F, Knudtsen M, Sandgren M, et al. Cultural activi-
ties and public health: research in Norway and Sweden. An
overview. Arts Health 2011;3:6-26.

Daykin N, Mansfield L, Meads C, et al. The role of social
capital in participatory arts for wellbeing: findings from
a qualitative systematic review. Arts Health 2021;13:134—
57.

Tomlinson A, Lane ], Julier J, et al. A systematic review of
the subjective wellbeing outcomes of engaging with visual
arts for adults (‘working-age’, 15-64 years) with diagnosed
mental health conditions, https://whatworkswellbeing.
org/wp-content/uploads/2020/01/Full-report-art-mental-
health-wellbeing-Jan2018_0146725200.pdf (accessed 27
March 2023).

Kaimal G, Ray K and Muniz ]J. Reduction of cortisol levels
and participants’ responses following art making. Art Ther
2016;33:74-80.

Jensen A. Kultur og Sundhed. Et mangfoldigt felt: Forsking, teori
og praksis. [Arts and health. A diverse field: research, theory and
practice]. Aarhus: KLLIM, 2022.

Lindstrom M, Modén B and Rosvall M. A life-course per-
spective on economic stress and tobacco smoking: a popula-
tion-based study. Addiction 2013;108:1305-14.

Statistics Sweden. Living conditions. Isolation and together-
ness. An outlook on social participation 1976. Report no.18.
Stockholm: Statistics Sweden, 1980.

Hanson BS, Ostergren P-O, Elmstahl S, et al. Reliability and
validity assessments of measures of social networks, social
support and control — results from the Malmo Shoulder and
Neck Study. Scand ¥ Soc Med 1997;25:249-57.

Lindstrom M, Sundquist J and Ostergren PO. Ethnic differ-
ences in self reported health in Malmo in southern Sweden.
F Epidemiol Community Health 2001;55:97-103.


https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds)
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Cardiovascular_diseases_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Cardiovascular_diseases_statistics
https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/fysisk-aktivitet-och-matvanor/fysisk-aktivitet/
https://www.folkhalsomyndigheten.se/livsvillkor-levnadsvanor/fysisk-aktivitet-och-matvanor/fysisk-aktivitet/
https://ihe.se/wp-content/uploads/2019/05/IHE-Report-2019_2a_.pdf
https://ihe.se/wp-content/uploads/2019/05/IHE-Report-2019_2a_.pdf
https://whatworkswellbeing.org/wp-content/uploads/2020/01/Full-report-art-mental-health-wellbeing-Jan2018_0146725200.pdf
https://whatworkswellbeing.org/wp-content/uploads/2020/01/Full-report-art-mental-health-wellbeing-Jan2018_0146725200.pdf
https://whatworkswellbeing.org/wp-content/uploads/2020/01/Full-report-art-mental-health-wellbeing-Jan2018_0146725200.pdf

