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ABSTRACT
Objectives To examine the association between cultural 
attendance and all- cause mortality.
Design A longitudinal cohort study over 36 years 
(1982–2017) with three 8- year interval measurements 
of exposure (1982/1983, 1990/1991 and 1998/1999) 
to cultural attendance and a follow- up period to 31 
December 2017.
Setting Sweden.
Participants The study included 3311 randomly selected 
individuals from the Swedish population with complete 
data for all three measurements.
Primary outcome measurements All- cause mortality 
during the study period in relation to level of cultural 
attendance. Cox regression models with time- varying 
covariates were used to estimate HRs adjusted for 
potential confounders.
Results The HRs of cultural attendance in the lowest and 
middle levels compared with the highest level (reference; 
HR=1) were 1.63 (95% CI 1.34 to 2.00) and 1.25 (95% CI 
1.03 to 1.51), respectively.
Conclusion Attending cultural events has a suggested 
gradient, the lesser cultural exposure the higher all- cause 
mortality during the follow- up.

INTRODUCTION
We posited long ago that cultural attendance 
could be followed by a decreased mortality, 
and found in large population surveys of 
adult people in Sweden that attendance at 
fine arts events, such as films and concerts, 
was followed by a 41% decreased all- cause 
mortality.1 About 10 609 individuals were 
interviewed at one time point, in 1982 and 
1983, in the study. The outcome measure was 
survival until the end of 1996, that is, 13–14 
years of follow- up. In total, 916 men and 600 
women died during that period. We found a 
higher mortality risk for those people who 
rarely visited the cinema, concerts, museums 
or art exhibitions compared with those 
visiting them most often. The significant rela-
tive risks ranged between 1.14 (95% CI 1.01 
to 1.31) of attending art exhibitions, and 1.42 

(CI 1.25 to 1.60) of attending museums, and 
visits to the cinema and concerts in between. 
We could not discern any beneficial effect 
of attending the theatre, church service or 
sports event as a spectator or of reading or 
music making. The observations were indica-
tions that only certain kinds of cultural events 
had a beneficial effect on longevity.1 During 
the following decades, studies examined all- 
cause mortality as an outcome with prospec-
tive designs and starting age ranges similar to 
ours, where a recent example was an 8- year 
follow- up study from Norway.2 The authors 
followed 35 902 adults from a health survey 
and reported that non- participation in any 
receptive activity, except sport events atten-
dance, had an all- cause risk reduction of 21% 
with two attendances in activities and 31% in 
three.2 An English study of an ageing cohort 
of 6710 community dwelling adults, which 
started in 2004–2005, revealed that people 
who attended cultural activities on an infre-
quent basis (once or twice a year) still had 
14% lower mortality compared with those 
who never attended cultural activities, inde-
pendent of sex and socioeconomic factors. 
Additionally, those who attended cultural 
activities more frequently had a consider-
ably (31%) lower risk of dying compared 
with those who never attended cultural activ-
ities.3 Another study found that attending 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ A longitudinal study over 36 years with three mea-
surements on cultural attendance and follow- up 
of all- cause mortality in a representative cohort of 
adults.

 ⇒ Several potential confounders were taken into 
account.

 ⇒ Most variables were self- reported, which risks self- 
report bias.
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sermons more than once weekly was inversely associated 
with 12- year mortality compared with never attending 
sermons.4

In this study, we adopted a much longer follow- up and 
covered the years 1982–2017 with three measurements 
every eighth year of exposure to cultural attendance. The 
aim was to analyse the longitudinal association between 
attending cultural events and all- cause mortality, adjusting 
for important confounders and/or effect modifiers, such 
as sex, age, education, marital status, social isolation, 
region of residence, long- term disease, tobacco smoking 
and physical exercise.

METHODS
Study design, population and setting
This was a longitudinal, observational study based on data 
from the Survey of Living Conditions5 with three measure-
ments every 8th year starting in 1982/1983: that is, (1) 
1982/1983, (2) 1990/1991 and (3) 1998/99, including 
the longitudinal part in ages 20–67 years at baseline. Only 
participants with complete data for all three measure-
ments (n=3311) were included in this study. These were 
followed until death (outcome), emigration or the end of 
the study period (31 December 2017), whichever came 
first. The STROBE (STrengthening the Reporting of 
OBservational studies in Epidemiology) statement check-
list for cohort studies was considered when conducting 
the study and writing the manuscript.6 The study was 
conducted at the Centre for Primary Health Care 
Research, the Department of Clinical Sciences, Lund 
University, Sweden.

Ascertainment variables
Outcome
All- cause mortality after the last measurement with 
follow- up until 31 December 2017.

Exposure
Attending cultural events, that is, cultural attendance. 
This was defined as frequency of visiting (from never to 
every week or more often) cinemas, theatres, concerts, 
art museums, other museums and sermons. We included 
sermons in the cultural attendance index because reli-
gious activities, as important parts of people’s culture, 
is recommended for inclusion by UNESCO7 when 
measuring cultural participation. To define the level of 
cultural attendance at the three measurement periods, 
we calculated a cultural attendance index based on the 
factor scores from a principal component analysis (poly-
choric correlation coefficient for ordinal data). The 
results from this index were categorised separately for 
each of the three measurements into lowest (25%, quar-
tile 1), middle (50%, quartiles 2–3) and highest (25%, 
quartile 4) level of cultural attendance. The highest 
level of cultural attendance was defined as the reference 
group. In the analyses, the participants with the lowest 

and middle level of cultural attendance were compared 
with the highest level.

Co-variates
 ► Sex: Categorised as male or female.
 ► Age: Categorised into 8- year groups (ie, 20–27, 28–35, 

36–43, 44–51, 52–59, 60–67, 68–75 and 76–83 years of 
age at the three measurement points).

 ► Education: Educational level was self- reported and 
categorised as (1) low (≤9 years of school), (2) 
medium (10–12 years of school) and (3) high (≥13 
years of school).

 ► Marital status: married/cohabiting versus single living.
 ► Socially isolated: Categorised by ‘has no close friend’ 

(socially isolated) versus has a close friend (not 
socially isolated).

 ► Region of residence: Large cities, middle- large cities 
and others.

 ► Long- term disease: Categorised as yes versus no based 
on the question: ‘Do you have any chronic or long- 
term illness or long- term health problem?’

 ► Daily (tobacco) smoking: Categorised as yes versus no 
(including past use).

 ► Physical exercise: Based on indoor exercise and 
outdoor exercise and categorised as inactive/occa-
sionally active or actively exercising at least once a 
week.

All variables were longitudinally collected at three meas-
urement points and included as they may act as poten-
tial confounders. For example, as socioeconomic status 
is related to both the exposure (cultural events) and the 
outcome (mortality) it could act as a confounder.8 We; 
therefore, adjusted for socioeconomic status in the anal-
ysis where education was used as a proxy for socioeco-
nomic status.

Databases used
The database used to identify the study population was The 
Survey of Living Conditions (in Swedish: ULF)5 obtained 
from the governmental authority on national statistics, 
Statistics Sweden (in Swedish: Statistikmyndigheten, 
SCB). Statistics Sweden randomly selects individuals from 
the Swedish population to participate in the ULF survey 
on an annual basis. The non- response rate was about 15% 
in 1982/1983 and increased to about 23% in 1998/1999. 
In this study, only participants who took part in all three 
measurements (1982/1983, 1990/1991 and 1998/1999) 
were included.5 As the participants are the same at all 
three measurements, the differing non- response rates 
over time in the overall survey should not influence the 
results. The Total Population Register9 (SCB, 1968–2018) 
was used to collect data on emigration. The Cause of 
Death Register10 (Socialstyrelsen, 1961–2018) was used 
to collect data on mortality. Both these registers are of 
high quality and virtually complete for the entire national 
population.9 10 All linkages between the population- based 
data were performed using a pseudonymised version of 
the unique 10- digit personal identification11 number that 

copyright.
 on M

arch 15, 2023 at U
m

ea U
niversitet. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-065714 on 21 F

ebruary 2023. D
ow

nloaded from
 

http://bmjopen.bmj.com/


3Bygren LO, et al. BMJ Open 2023;13:e065714. doi:10.1136/bmjopen-2022-065714

Open access

is assigned to each person for their lifetime on birth or 
immigration to Sweden.

Statistical method
Descriptive statistics on the study population are shown 
in table 1. Crude mortality rates (defined as number of 
deaths divided by person- years at risk), shown per 1000 
person- years, were calculated for the main exposure and 
all covariates (table 2).

To assess the association between the main exposure 
and the outcome, conditional Cox regression models, 
with adjustment for time- varying covariates, were used to 
estimate HRs and 95% CIs. The study period started on 
1 January 1982/1983, and person‐years were calculated 
until an outcome event (all- cause mortality), emigration 
or end of the study period (31 December 2017). Three 
models were applied: model 1—crude model (only for 
attending cultural events, table 3); model 2—sex and age 
(in 8- year bands) adjusted model; model 3—fully adjusted 
model. Models 2 and 3 were conducted on all covariates 
(table 2). Table 3 shows a summary of HRs for the three 
models for cultural attendance.

To examine whether the strength of the associations 
did not change over time, proportionality assumptions 
were checked by plotting the incidence rates over time 
and by calculating Schoenfeld (partial) residuals. The 
assumptions of proportionality were satisfied except for 
age, which was included as a stratum (p=0.13) in the full 
model. In the sex- adjusted and age- adjusted models, age 
was included as a categorised variable (8- year groups).

We judged the fit from the full model by plotting the 
Nelson- Aalen cumulative hazard estimator for Cox- Snell 
residuals. There was some variability in the right- hand tail, 
residuals ‘>2’, which was expected due to reduction of the 
effective sample caused by prior failures and censoring.

We also calculated unadjusted as well as sex- adjusted 
and age- adjusted incidence rates (or cumulative inci-
dence based on last measurement) of cause of death 
categorised into three groups and survivors (online 
supplemental table 1). The 10th revision of the Inter-
national Classification of Diseases (ICD- 10) was used to 
stratify death causes into the three groups; that is, cancer 
(ICD- 10 code ‘C’), cardiovascular disease (ICD- 10 code 
‘I’ and all other causes of death).

When judging the interactions, the p value was adjusted 
by 0.05 divided by the number of comparisons. We found 
no meaningful interactions between attending cultural 
events and any of the covariates—such as sex, age, educa-
tion, marital status, social isolation, region of residence, 
long- term disease, daily (tobacco) smoking and physical 
exercise.

STATA was used for the analysis. A two- tailed p<0.05 was 
defined as statistical significance.

Patient and public involvement statement
Due to the design, it was not possible to involve patients 
or the public in the design, conduct, reporting or dissem-
ination plans of our research.

Table 1 Distribution (%) of the different variables by time of 
interview

Variables
1982/
1983 (%)

1990/
1991 (%)

1998/
1999 (%)

No of participants (n) 3311 3311 3311

Sex

  Male 48.0 48.0 48.0

  Female 52.0 52.0 52.0

Age (mean, years) 39.8 47.8 55.8

Age group (8- year bands)

  20–27 20.2 – –

  28–35 22.3 20.2 –

  36–43 21.3 22.3 20.2

  44–51 14.1 21.3 22.3

  52–59 12.9 14.1 21.3

  60–67 9.3 12.9 14.1

  68–75 – 9.3 12.9

  76–83 – – 9.3

Education (years)

  ≤9 68.6 64.0 62.9

  10–12 22.3 24.3 25.0

  >12 9.1 11.7 12.1

Marital status

  Married/cohabiting 73.4 77.6 73.1

  Single living 26.6 22.4 26.9

Socially isolated

  Yes 25.3 27.8 35.5

  No 74.7 72.2 64.5

Region of residence

  Large cities 31.4 31.1 30.4

  Middle- sized towns 31.0 35.0 36.2

  All others 37.6 33.9 33.4

Long- term diseases

  Yes 29.2 36.0 48.1

  No 70.8 64.0 51.9

Daily (tobacco) smoking

  Yes 31.5 26.9 19.8

  No (including past use) 68.5 73.1 80.2

Physical exercise

  Inactive/occasionally 58.6 65.1 66.0

  At least once a week 41.4 34.9 34.0

Attending cultural events*

  Lowest (25%) (mean) 24.7 24.7 22.1

  Middle (50%) 50.2 49.4 52.4

  Highest (25%) 25.1 25.9 25.5

*Based on an index score from a principal component analysis 
(including the variables: visiting cinema, theatre, concert, art 
museum, other museums and sermons), the participants were 
approximately grouped into four quartiles (the intermediate 
quartiles were combined) at each measurement.
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Table 2 The crude all- cause mortality rate (per 1000 person- years) and the HRs with 95% CI for the association between all- 
cause mortality and attending cultural events adjusted for all other variables

Covariates Mortality rate (CI)
Sex- adjusted and age- adjusted 
HR* (CI) Fully adjusted HR† (CI)

Education (years)

  ≤9 11.2 (10.4 to 12.0) 1.54 (1.19 to 1.98) 1.11 (0.85 to 1.47)

  10–12 5.5 (4.7 to 6.4) 1.25 (0.94 to 1.67) 1.16 (0.87 to 1.56)

  >12 4.7 (3.6 to 6.1) 1 (reference) 1 (reference)

Marital status

  Married/cohabiting 7.2 (6.6 to 9.6) 1 (reference) 1 (reference)

  Single living 14.6 (13.2 to 16.1) 1.47 (1.29 to 1.68) 1.48 (1.22 to 1.80)

Socially isolated

  Yes 14.6 (13.3 to 16.0) 1.27 (1.13 to 1.44) 0.90 (0.75 to 1.08)

  No 6.6 (6.1 to 7.3) 1 (reference) 1 (reference)

Region of residence

  Large cities 8.0 (7.1 to 9.0) 1 (reference) 1 (reference)

  Middle- sized towns 9.0 (8.1 to 10.0) 1.05 (0.90 to 1.22) 1.01 (0.86 to 1.18)

  All others 9.9 (9.0 to 11.0) 1.22 (1.05 to 1.42) 1.11 (0.95 to 1.29)

Long- term diseases

  Yes 16.4 (15.2 to 17.7) 1.71 (1.50 to 1.96) 1.62 (1.41 to 1.85)

  No 4.4 (3.9 to 4.9) 1 (reference) 1 (reference)

Daily (tobacco) smoking

  Yes 9.4 (8.8 to 10.1) 1.93 (1.66 to 2.24) 1.82 (1.56 to 2.12)

  No (including past use) 7.8 (6.8 to 8.9) 1 (reference) 1 (reference)

Physical exercise

  Inactive/occasionally 11.8 (11.0 to 12.6) 1 (ref.) 1 (ref.)

  At least once a week 4.4 (3.8 to 5.1) 0.58 (0.50 to 0.68) 0.68 (0.58 to 0.80)

Attending cultural events‡

  Lowest (25%) 16.2 (14.6 to 17.9) 2.06 (1.72 to 2.47) 1.63 (1.34 to 2.00)

  Middle (50%) 7.9 (7.2 to 8.7) 1.42 (1.19 to 1.69) 1.25 (1.03 to 1.51)

  Highest (25%) 5.3 (4.5 to 6.2) 1 (reference) 1 (reference)

*Adjusted for sex and age (in 8- year bands)
†Fully adjusted for all covariates, including age (in 8- year bands).
‡Based on factor scores from a principal component analysis (including the variables: visiting cinema, theatre, concert, art museum, other 
museums and sermons), the participants were approximately grouped into four quartiles (the intermediate quartiles were combined).

Table 3 The association between all- cause mortality and attending cultural events, HR with 95% CI

Attending cultural events* Crude HR (CI)
Sex- adjusted and age- adjusted 
HR† (CI) Fully adjusted HR‡ (CI)

Lowest (25%) 3.79 (3.14 to 4.57) 2.06 (1.72 to 2.47) 1.63 (1.34 to 2.00)

Middle (50%) 1.49 (1.24 to 1.79) 1.42 (1.19 to 1.69) 1.25 (1.03 to 1.51)

Highest (25%) 1 (reference) 1 (reference) 1 (reference)

*Based on factor scores from a principal component analysis (including the variables: visiting cinema, theatre, concert, art museum, other 
museums and sermon), the participants were approximately grouped into four quartiles (the intermediate quartiles were combined).
†Adjusted for sex and age (in 8- year groups).
‡Adjusted for all covariates (ie, sex; age in 8- year bands; education; marital status, socially isolated; region of residence; long- term disease; 
daily (tobacco) smoking and physical exercise).
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RESULTS
Table 1 includes descriptive information of the 3311 
participants (52% women). The mean age was 39.8 at 
baseline, ranging from 20 to 67 years. About two- thirds 
had 9 years of education or less at baseline. Marital status 
remained more or less stable through the measurement 
periods, while the percentage of participants living socially 
isolated increased between the measurement periods. 
The percentage participants with long- term diseases and 
low exercise level also grew larger by increasing age while 
the percentage of daily tobacco smokers decreased.

Table 2 describes the crude mortality rates and adjusted 
HRs for all- cause mortality associated with attending 
cultural events and all covariates during the follow- up 
period. The covariates were associated with all- cause 
mortality. In particular, single living, tobacco smoking 
and long- term diseases were strongly associated with 
mortality, which remained through the adjusted Cox 
analyses. Physical activity was inversely associated with all- 
cause mortality and participants who conducted physical 
exercise at least once a week had the lowest mortality risk 
during the study period: about 32% lower than the partic-
ipants with low physical exercise activity.

The participants with the lowest level of attending 
cultural events had a more than threefold higher crude 
all- cause mortality rate than those with the highest level 
of cultural event attendance. The associations remained 
significant in all models (table 3) but weakened when 
adjusting for potential confounders. For example, in 
the fully adjusted model 3, the HRs of all- cause mortality 
were 1.63 (95% CI 1.34 to 2.00) and 1.25 (95% CI 1.03 to 
1.51) for the participants with lowest and middle levels of 
attending cultural events, respectively, compared with the 
participants with the highest level.

In online supplemental table S1, the cumulative inci-
dence of survivors at the last measurement was highest 
in the group with the highest level of attending cultural 
events. Furthermore, all three cause of death categories 
(ie, cardiovascular disease, cancer and all other causes) 
were over- represented in the low level of cultural atten-
dance. A statistical significance in the examination of 
the association between the unadjusted cumulative inci-
dence and attending cultural events was also observed 
(p=0.0001).

DISCUSSION
We studied cultural attendance during leisure time by 
including only those with three measurements with 8- year 
intervals from 1982/1983 to 1998/1999. In the period 
after, until the end of 2017, the association between 
cultural attendance and all- cause mortality suggested 
a dose–response relationship in this random sample of 
Swedish adults aged 20–67 years at the study start: that 
is, the HRs for low and middle levels of cultural atten-
dance were larger than in those with the highest level 
of attending cultural events (HR=1), resulting in HRs 
of 1.63 (95% CI 1.34 to 2.00) and 1.25 (95% CI 1.03 to 

1.51), respectively, adjusting for possible confounders. To 
our knowledge, this 36- year follow- up study of cultural 
attendance and all- cause mortality of adults is the first 
study with such a long follow- up period.

The association between cultural attendance and 
health has been a subject in many fields of science. In 
philosophy, the most extensive and most basic is the last 
work of John Dewey, which dealt with the experience of 
art. After his previous work had become a basis in educa-
tional systems, the American philosopher’s last contri-
bution gave a hint on the mechanism for the effect in 
humans. He examined the experience of art not only as an 
‘erfarung’ but stressed its meaning of ‘erlebung’ which in 
German is a term for an overwhelming feeling.12 Having 
this experience at a young age could easily leave marks 
that even transfer to further generations.13 In psychology, 
evidence has accumulated that leisure can contribute 
to a strengthening of physical, social, emotional and 
cognitive health through adjustments even to traumas.14 
Evidence also shows that psychological distress is strongly 
associated with mortality in humans.15–17 Basic biology 
has contributed with a line of research called ‘environ-
mental enrichment’. An enriched environment for 
laboratory mice typically includes a larger cage, toys for 
play, a running wheel for physical activity and company 
of others. Compared with controls in ordinary cages, 
these mice have better memory and learning, enhanced 
synaptic density and neurogenesis, a delay in animal 
models of Alzheimer’s and Parkinson’s diseases, and an 
effect on proteins, such as brain derived neurotrophic 
factor. The enriching may induce demethylations in the 
hippocampus and frontal cortex, which is important for 
memory, and in the hypothalamic–hypophysial–adrenal 
axis, which is important for mood and depression.13 The 
mechanisms in the association between higher cultural 
attendance and longer life expectancy may therefore lie in 
basic biological processes, as found in animal and human 
responses to both adverse and enriched environments.13 
These processes might be explained by epigenetics,18 19 
where environmental factors related to severe chronic 
diseases (eg, cardiovascular diseases and type 2 diabetes) 
are capable of influencing epigenetic mechanisms.19–22 
However, further studies are needed to clarify the under-
lying biological mechanisms. As expected, adjusting for 
age and sex attenuated the results, where men have a 
higher mortality than women.23 In addition, leisure time 
can contribute to psychological well- being,14 where men 
seem to be more vulnerable to the effect of psychological 
distress on mortality.16

These findings need to be considered in light of the 
limitations. First, most variables were self- reported, which 
risks self- report bias. Second, as all the major cause of 
death categories were over- represented in the low level 
of cultural attendance, reverse causation (ie, that partic-
ipants with poorer health are less able to attend cultural 
events) could be a culprit to our findings. However, we 
adjusted for long- term disease; daily tobacco smoking; 
and physical exercise, making the risk of reverse causation 
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less plausible. Third, although we had access to important 
risk factors for increased mortality (eg, daily tobacco 
smoking, physical exercise, long- term disease) we cannot 
fully rule out the possibility of residual confounding due 
to, for example, drug use and alcohol consumption.24 25 
Finally, we were unable to determine the optimal level of 
cultural attendance, which types of cultural events that 
have the most beneficial effect or what is an ideal mix 
of events to attend. These aspects represent research 
gaps that could be examined further in future studies. 
Nevertheless, we believe the strengths balances out the 
limitations. First, this is a longitudinal study with three 
measurement points on a randomly selected portion 
of the Swedish adult population.5 Second, the study 
included a large number of adjustment variables and 
followed the participants for a very long period of time 
(36 years). Finally, the findings of a graded association 
between cultural attendance and mortality, that were 
in- line with previous findings based on shorter follow- up 
periods,1–4 26 together with the general coherence with 
findings from animal data,13 27 provides some support for 
a causal interpretation of the results in this longitudinal 
study. Together with the previous evidence, these find-
ings suggest that accessibility to cultural activities in the 
society might be of importance for longevity and that the 
associations with cultural attendance were not strongly 
confounded by socioeconomic status (education).

In conclusion, cultural attendance seems to be a strong 
preventive force in humans according to this mortality- 
and- art analysis, which is in line with previous studies. 
Embracing pastimes28 for the adult population might be a 
safety valve for frustrations of everyday life where cultural 
events could decrease all- cause mortality.
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