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ABSTRACT
Objectives The association between community cultural
engagement and mental health and well-being is well
established. However, little is known about whether
such associations are influenced by area characteristics.
This study therefore examined whether the association
between engagement in community cultural assets
(attendance at cultural events, visiting museums and
heritage sites) and subsequent well-being (life satisfaction,
mental distress and mental health functioning) is
moderated by neighbourhood deprivation.
Design Data were drawn from Understanding Society:
The UK Household Longitudinal Study waves 2 and 5.
Participating households’ addresses were geocoded into
statistical neighbourhood zones categorised according to
their level of area deprivation.
Setting General population.
Participants UK general adult population, with a total
sample of 14 783.
Main outcome measures Life satisfaction was measured
with a seven-point scale (1: completely unsatisfied to
7: completely satisfied). Mental distress was measured
using the General Health Questionnaire 12. Mental health
functioning was measured using 12-item Short Form
Health Survey (SF-12).
Results Using Ordinary Least Squares (OLS) regression,
we found that engagement in cultural assets was
consistently and positively associated with subsequent life
satisfaction and mental health functioning and negatively
associated with mental distress. Importantly, such
associations were independent of individuals’ demographic
background, socioeconomic characteristics and regional
location. The results also show that relationships between
engagement in community cultural assets and well-being
were stronger in more deprived areas.
Conclusions This study shows that engagement in
community cultural assets is associated with better
well-being, with some evidence that individuals in areas
of high deprivation potentially may benefit more from
these engagements. Given that causal mechanisms were

Strengths and limitations of this study
►► This is one of the first large, population-based study

to investigate whether the association between
community cultural engagement and mental well-
being varies with local deprivation.
►► This study was based on a nationally representative sample with a 3-year follow-up period and the
analysis controlled for a wide range of important
confounding factors.
►► However, as this was an observational study, causality cannot be conclusively established.
►► The Index of Multiple Deprivation is composed of
various weighted components (eg, living environment, income and employment deprivation), which
are combined to create a proxy of neighbourhood
deprivation.

not tested, causal claims cannot be generated from the
results. However, the results suggest that place-based
funding schemes that involve investment in areas of
higher deprivation to improve engagement rates should
be explored further to see if they can help promote better
well-being among residents.

INTRODUCTION
The role of community cultural engagement
(CCE) in health and well-being has received
increased attention across a number of
disciplines over the past two decades. CCE
can include going to cultural events (such
as the theatre, opera, concerts or exhibitions) and visiting museums and heritage
sites (including visiting a city or town with
historic character) and has been associated
with improvements in well-being,1–3 slower
declines in cognition,4 reduced levels of
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problems are more common.26 Therefore, it is plausible that bringing cultural resources to deprived areas
and improving community infrastructure could have
a greater impact on people’s well-being in these areas
than in affluent areas, as in deprived areas, there may
otherwise be limited assets and opportunities to build
positive mental health.
In light of this, it is relevant to explore whether
place is important not just in predicting levels of CCE
but also in moderating the relationship between CCE
and health outcomes. Understanding whether there
is any moderation is crucial and relevant to current
public health strategies and interventions such as
‘social prescribing’ schemes and place-based funding
streams for the cultural sector. These are predicated
on the belief that increasing the local availability of
assets and their usage could lead to increased CCE
and thus improved health outcomes.27–32 However, it
remains unclear whether investment in cultural assets
in different locations holds equal potential for positively influencing health.
Therefore, in this paper, we used a large longitudinal and nationally representative sample of adults to
examine whether the association between engagement
in community cultural assets and subsequent well-being
(operationalised as life satisfaction, mental distress and
mental health functioning) is moderated by geographical deprivation in the origin location. In particular,
given that differential exposure to risks affects health
differently, we explored whether individuals living in
areas of high deprivation who are at higher risks of
experiencing poorer mental health gain the same or
even greater well-being benefits from CCE as individuals living in areas of low deprivation.

DATA AND METHOD
We used data from Understanding Society: The UK
Household Longitudinal Study (UKHLS), which is a
continuation of the long-
running British Household
Panel Survey. UKHLS follows over 50 000 individuals
from 30 000 households annually33 and collects rich information on engagement in cultural events and museums
and heritage. Crucially, the survey also collects a suite of
measures of self-reported individual well-being.
In order to investigate the role of area deprivation, we
used geo-coded UKHLS data in which participating households’ addresses have been positioned into a number of
spatial zoning systems (eg, administrative and census
statistical geographies). For our analysis, we extracted
a sample of adults living in England who responded to
the wave 2 (2010/2012; response rate=84%), where data
on engagement in CCE were first available, and wave 5
(2013/2015; response rate=85%) interviews. We only
considered respondents who completed both waves 2 and
5 interviews and those who answered across all measures,
as well as respondents with a valid sampling weight value.
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isolation and loneliness5, enhanced social well-
being
in the community6 and lower mortality rates.7 8 These
benefits have been found among healthy individuals as
well as people with mental health problems, dementia,
substance use addiction, carers, families living in
deprived areas, asylum seekers and isolated adults.9–11
Unfortunately, previous studies have suggested a
social and geographical gradient in cultural engagement, in which the engagement rate is higher among
people living in more affluent areas.12–14 Certainly, CCE
relies on cultural assets (ie, tangible spaces, buildings or
organisations) being available within communities, and
most community cultural assets are unevenly distributed
across the UK in ways that covary with deprivation.15–17
In addition, even when cultural assets are available, the
characteristics of neighbourhoods—such as the living
environment, local facilities and services, social connections and networks, levels of accessibility and the safety
of the area—have been identified as specific factors
that can affect the engagement rate.12 14 18 19 As such,
some people may have greater, safer and easier opportunities to engage with culture (the ‘contextual effect’).
However, it is worth noting that this effect may be less
obvious in those deprived parts of England that lie in
close proximity to more affluent areas with greater
availability of assets.15–17
It has also been shown that, independent of area
deprivation, people living in particular areas tend to
cluster together according to their demographics (eg,
age and ethnicity), socioeconomic position (ability to
afford housing) and lifestyle or cultural preferences.
This can lead to the acquisition of common norms,
values, and economic and cultural capital, which may
lead to different behavioural patterns of CCE within
specific neighbourhoods (known as a ‘compositional
effect’).20 21 Compositional effects have been demonstrated for CCE in previous studies. For instance,
‘cosmopolitan’ or ‘student’ areas of England have been
identified as having particularly strong patterns of CCE
relative to, say, postindustrial communities.13
However, variations in people’s CCE behaviours
may not be simply a matter of contextual and compositional effects. It is plausible that the place where
people live is a predictor of CCE and a moderator of the
association between CCE and health outcomes. There
is evidence of similar social and geographical gradients in CCE and health, with many studies showing
spatially variable associations between area deprivation
and poor health outcomes, although results have been
complex and were not entirely consistent.22–24 Indeed,
many studies examining health inequality have incorporated geographical data and have suggested that
unequal access to health-
promoting environments,
such as the availability of and accessibility to cultural
and artistic activities, could contribute to the spatial
health divide.12 25 This is particularly relevant to areas
of deprivation where educational levels, employment
rates and living standards are lower and mental health
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Measures
We defined neighbourhoods as 2011 census Lower Layer
Super Output Areas (LSOA) and matched the 2011 LSOA
with wave 2 UKHLS where data were collected between
2010 and 2012. LSOAs are designed for the consistent
reporting of small area statistics in England and Wales.
Using the LSOA geocodes, we attached the 2015 English
Index of Multiple Deprivation (IMD),15 which measures
the relative deprivation of small areas across seven
domains: income, employment, health deprivation and
disability, education, skills and training, crime, barriers to
housing and services and living environment. Our main
analysis was based on the IMD decile rank values which
we used as a continuous measure.
For CCE, we focused on attendance at cultural events,
including going to the theatre, concerts, opera and exhibition and museums/galleries and heritage sites visits
(a full list of CCE is provided in appendix I). CCE was
measured in wave 2. At this wave, respondents were asked
how often they had attended any of the cultural events,
visited museums/galleries and visited heritage sites in
the past 12 months. Frequency of engagement with
these activities was categorised as ‘not once in the last 12
months’, ‘once in the last 12 months’, ‘twice in the last
12 months’, ‘less often than once a month but at least
3 or 4 times a year’, ‘less often than once a week but at
least once a month’ and ‘at least once a week’. Due to the
similar nature of the activities, visits in museums/galleries
and heritage sites were collapsed into one variable. Both
types of CCE (cultural attendance and museum and heritage engagement) were treated as continuous measures.
We explored three outcome well-
being measures in
wave 5, which took place around 3 years after our wave
2 baseline. These measures were life satisfaction, mental
distress and mental health functioning. Life satisfaction
was measured through asking respondents how satisfied
they felt with their life overall, with responses ranging
from 1 (completely unsatisfied) to 7 (completely satisfied). This measure has been used as one of the questions
to measure personal well-being in the UK general population by the UK Office for National Statistics, although
the scale varies slightly.34 Mental distress was measured
using the General Health Questionnaire (GHQ-12),
a screening device identifying psychiatric disorders in
the general population and in primary medical care
settings.35 36 The GHQ-12 self-
reported questionnaire
includes 12 four-point items (such as sleeping problems,
overall happiness and depressive symptoms; α=0.91). The
scale was computed additively, ranging from 1 to 4, with
higher scores indicating a greater incidence of mental
distress. Mental health functioning was measured using
12-
item Short Form Health Survey (SF-12); α=0.90),
a well-
validated survey that was designed to measure
Mak HW, et al. BMJ Open 2021;11:e045512. doi:10.1136/bmjopen-2020-045512

respondents’ general health-related quality of life. The
12-item survey contains eight indicators: physical functioning, role limitations due to physical health problems,
bodily pain, general health, vitality, social functioning,
role limitations due to emotional problems and mental
health.37 The scale was computed additively, ranging
from 1 to 5, with higher scores indicating better levels of
mental health functioning.
In our analysis, we controlled for broad regional variations (north, midlands and south) as well as demographic
and socioeconomic variables in wave 2. Demographic
control variables included age, gender (female vs male),
ethnicity (white, Asian/Asian British, black/black British
and mixed/others), partnership status (married/in
cohabitation, single and never married/never in civil
partnership and separated/divorced/widowed), presence of child(ren) under the age of 16 years and whether
respondents were living alone. Socioeconomic controls
included educational level (university degree, advanced
(A-
levels) exams/higher education (eg, a Higher
Education Certificate/Business and Technology Education Council (BTEC)), passed General Certificate of
Secondary Education (GCSE) or equivalent and unrecognised qualification/no qualification), occupational
socioeconomic status (managerial/professional, intermediate/small employment/own account, lower supervision/lower technician/semi-routine/routine, and not in
employment (eg, unemployed or retired or students)),
household monthly gross income (logged), and housing
tenure (house owner, social rent and private rent).
Statistical analysis
To understand whether the relationship between CCE
(x) and mental well-being measures (y) varied with area
deprivation (the potential moderator), we ran a cross-
sectional analysis using Ordinary Least Squares (OLS)
regression models. Given that residential location is
highly correlated with personal demographic and socioeconomic factors, the regression models were constructed
sequentially to understand the changes of the association
between CCE and mental well-being. In model 1 (basic
model), we included only CCE. Model 2 additionally
controlled for Index of Multiple Deprivation (IMD) and
the interaction terms (ie, CCE*IMD). Model 3 additionally included demographic factors, and finally model 4
adjusted for socioeconomic position. All models were
weighted using inverse probability weights derived from
the wave 2 longitudinal weights supplied with UKHLS.
These weights have been tailored to the analytical sample
and should correct our estimates to take into account
differential sample selection and retention probabilities.38 List-wise deletion was used to handle small volumes
of missing data (0.3%).
To check whether our data met the assumption of
OLS regressions, we ran a series of regression diagnostic
tests. Our tests show that the distribution of residuals was
almost homoscedastic and normal for models estimating
mental distress and mental health functioning. The
3
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Patient and public involvement
This study used publicly available secondary data from
the UK Data Service (https://www.ukdataservice.ac.uk/).
Patients and the public were not involved.
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Table 1 Descriptive statistics of the unweighted and
weighted samples
Unweighted Weighted
(n=22 463)
(n=14 783)
Proportion/
mean (SE)

Proportion/
mean (SE)

Community cultural engagement, wave 2
 Cultural events*
2.19 (1.47)

2.22 (0.01)

 Museums and heritage
sites*

1.95 (1.50)

1.96 (0.01)

 Life satisfaction†

5.03 (1.51)

5.06 (0.01)

 Mental distress (GHQ-12,
ranging from 1 to 4)

1.93 (0.00)

1.92 (0.00)

 Mental health functioning
(SF-12; ranging from 1 to 5)

3.74 (0.00)

3.76 (0.01)

Mental well-being, wave 5

Demographic backgrounds, wave 2

RESULTS
In our sample, 38 069 participants living in England
responded to the wave 2 and 30 635 participants
responded to the wave 5 interviews. A total 25 464 individuals completed both interviews. Of these, 23 247
participants provided answers for the outcome variables,
with 23 244 respondents additionally answered questions
on CCE, and 22 463 individuals also answered across all
other measures. Among them, 14 833 received a non-zero
wave 2 longitudinal weight value provided by UKHLS. Of
these, all but 50 (14 783) received a valid tailored weight
value for this analysis (table 1).
Table 1 reports weighted descriptive statistics of the
unweighted and weighted samples. In our weighted
sample, the average age was 47 years, 52% were female
and over 90% were of white ethnicity. In relation to
socioeconomic position, 35% of the respondents had a
university degree, 27% were in managerial/professional
roles and 72% owned a house. On average, the scores of
life satisfaction, mental distress and mental health functioning were 5.1, 1.9 and 3.8, respectively. Twenty-two per
cent reported of not attending any cultural events and
27% reported of not visiting museums or heritage sites in
the past 12 months. Around 19% attended cultural events
and 15% visited museums or heritage sites at least once a
month. (tables 2–4)
Life satisfaction
After adjusting for individual demographic factors and
socioeconomic position, both types of CCE were associated with a slightly greater level of life satisfaction
(attending cultural events: coef=0.08, 95% CI 0.04 to
0.13, standardised beta=0.08; visiting museums and heritage sites: coef=0.06, 95% CI 0.02 to 0.11, beta=0.06)
(table 2). There was no evidence that this association was
moderated by area deprivation when using the continuous measure, nor when using the threefold 10% or 20%
measure (table 2, online supplemental tables S1 and S2).
4

47.8 (16.9)

46.9 (0.17)

  
Female

56.7

51.8

  
Male

43.3

48.2

86.1

90.7

 Age
 Gender (%)

 Ethnicity (%)
  
White
  
Asian/Asian British

7.89

5.37

  
Black/black British

3.66

2.22

  
Mixed/other

2.35

1.76

 Living alone (%)
  
No

84.8

84.8

  
Yes

15.2

15.2

 Partnership status (%)
  Single and never married

17.7

21.9

  Married or in cohabitation 67.8

64.3

  Separated or divorced or
widowed

13.8

14.5

 Responsible for child(ren) under 16 years (%)
  
No

80.8%

83.6%

  
Yes

19.3%

16.4%

  North (North East, North
West and Yorkshire and
the Humber)

27.9

28.2

  Midlands (East Midlands
and West Midlands)

19.9

18.8

  South (London, South
East, South West and
East)

52.2

53.1

 Regions (%)

Socioeconomic position, wave 2
Educational levels (%)
 University degree

37.2

35.2
Continued
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distribution was less satisfactory for models estimating
life satisfaction, most likely due to the more discrete scale
of this variable. However, our large sample size and the
fact we present weighted estimates with robust standard
errors should mitigate against problems arising from
model fit. Nonetheless, more caution should be exercised when interpreting the results of the life satisfaction
models as compared with the other well-being outcomes.
The risk of multicollinearity was also very low with a mean
variance inflation factor (VIF) of 2.03 among the independent variables.
As further robustness checks, all analyses were replicated with two threefold deprivation measures using 20%
IMD threshold and 10% IMD threshold (ie, 10%/20%
most deprived areas, 10%/20% least deprived areas and
the remaining intermediate neighbourhoods). All analyses were carried out using Stata V.16.

Open access

Unweighted Weighted
(n=22 463)
(n=14 783)
Proportion/
mean (SE)

Proportion/
mean (SE)

 Advanced (higher education/ 19.6
A-level)

20.2

 GCSE or equivalent

21.4

21.3

 Unrecognised/no
qualification

21.9

23.3

Occupational socioeconomic status (%)
 Managerial/professional

28.5

27.4

 Intermediate/small
employment/own account

15.7

15.5

 Lower supervision/lower
technician/semi-routine/
routine

21.0

22.5

 Not in employment (incl.
retired, full-time student)

34.7

34.3

Household monthly gross income (%)
 £0–£1015

21.1

21.4

 £1015–£1551

24.2

24.4

 £1551–£2355

26.4

26.1

 £2355–£32 622

28.3

28.2

 House owner

74.2

72.1

 Social rent

15.4

15.9

 Private rent
Levels of area deprivation‡

10.5
5.66 (2.84)

12.0
5.70 (0.03)

Housing tenure (%)

*A six-point scale, ranging from ‘not once in the last 12 months’,
‘once in the last 12 months’, ‘twice in the last 12 months’, ‘less
often than once a month but at least three or four times a year’,
‘less often than once a week but at least once a month’ to ‘at least
once a week’.
†Life satisfaction was measured using a scale from 1 ‘completely
unsatisfied’ to 7 ‘completely satisfied’.
‡Levels of area deprivation was derived from the Index of Multiple
Deprivation, which has a scale from 1: ‘most deprived 10%’ to 10:
‘least deprived 10%’.
GCSE, General Certificate of Secondary Education; GHQ-12, 12-
item General Health Questionnaire; SF-12, 12-item Short Form
Health Survey.

Mental distress (GHQ-12)
When accounting for individual demographic and socioeconomic characteristics, attending cultural events was
associated with lower levels of mental distress (coef=−0.03,
95% CI=−0.04 to –0.01, beta=−0.09) and so was visiting
museums and heritage sites (coef=−0.02, 95% CI −0.03 to
–0.00, beta=−0.05). There was some evidence of moderation by area deprivation shown in cultural attendance,
although the moderation was attenuated when adjusting
for socioeconomic position (table 3). To explore the
interaction effects, we estimated marginal effects. When
comparing with the most distinct cultural attendance
Mak HW, et al. BMJ Open 2021;11:e045512. doi:10.1136/bmjopen-2020-045512

frequency (ie, at least once a week vs none in the past
12 months), the score of mental distress among people
living in the 10% least deprived areas was decreased from
1.89 (no engagement) to 1.83 (weekly engagement).
Similarly, of people living in the 10% most deprived areas,
their mental distress score was decreased from 2.05 (no
engagement) to 1.89 (weekly engagement). The differences in mental distress scores between people living in
varying levels of area deprivation became smaller with
increased cultural attendance frequency (figure 1). No
moderation association was found for museum and heritage engagement, nor when using the threefold 20% IMD
measure (online supplemental table S3) and threefold
10% IMD measure (online supplemental table S4) to test
for non-linear moderations.
Mental health functioning (SF-12)
After adjusting for demographic background and socioeconomic position, both types of CCE were associated
with a higher level of subsequent mental health functioning (attending cultural events: coef=0.06, 95% CI
0.04, 0.08, beta=0.13; visiting museums and heritage sites:
coef=0.05, 95% CI 0.03 to 0.06, beta=0.10). There was
some indication of moderation of the association by area
deprivation for both types of CCE, although the moderation was attenuated when adjusting for socioeconomic
position for cultural engagement and when adjusting
for demographic factors for museum and heritage
engagement (table 4). Of those living in the 10% least
deprived areas, their score in mental health functioning
was increased from 3.79 to 3.80 (no engagement) to 4.07
(weekly engagement) for both types of CCE. Among those
living in the 10% most deprived areas, their score was
increased from 3.39–3.44 (no engagement) to 3.85–3.86
(weekly engagement). The differences in mental health
functioning scores between people living in varying levels
of area deprivation became narrower with increased CCE
(figures 2 and 3). The moderation associations were also
reflected when using the threefold IMD measures to test
for non-linearities, although they were less prominent
with the 20% threshold (online supplemental tables S5
and S6).
Sensitivity analyses
Additional sensitivity checks were conducted using
outcome data from wave 2 rather than wave 5. In these
checks, we estimated the same models as discussed above
but this time relating wave 2 CCE and IMD values to
contemporaneously measured wave 2 life satisfaction,
mental distress and mental health functioning outcomes.
The results were broadly in line with the findings discussed
above and are available from the lead author on request.

DISCUSSION
This is one of the first large population-based study to investigate whether the association between CCE (attending
cultural events or visiting museums and heritages sites)
5
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4.85
0.01

4.80 to 4.90

0.000

4.50
0.02

−0.00

0.07

4.40 to 4.61

−0.01 to 0.00

0.05 to 0.09

0.06 to 0.15

4.36 to 4.59

0.000

0.235

0.000

0.000

0.000

0.353

0.000

0.000

4.49
0.03

−0.00

0.06

0.10

0.03

4.35

−0.00

0.06

0.12

4.33 to 4.65

−0.01 to 0.00

0.05 to 0.08

0.05 to 0.14

4.18 to 4.52

−0.01 to 0.00

0.04 to 0.08

0.07 to 0.16

95% CI

0.000

0.267

0.000

0.000

0.000

0.300

0.000

0.000

P value

4.16
0.04

−0.00

0.04

0.06

0.04

4.08

−0.00

0.04

0.08

Coef

3.77 to 4.54

−0.01 to 0.00

0.02 to 0.06

0.02 to 0.11

3.68 to 4.47

−0.01 to 0.00

0.02 to 0.06

0.04 to 0.13

95% CI

0.000

0.618

0.000

0.006

0.000

0.516

0.000

0.000

P value

M4: M3 +socioeconomic position

M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors (age,
gender, ethnicity, partnership status, presence of children under age 16 years, whether or not living alone and regional locations). M4 additionally adjusted for socioeconomic position
(educational levels, occupational socioeconomic status, household monthly gross income and housing tenure). Bold values denote statistical significance at the p<0.05 level.

Constant
R-squared

Museums
and heritage
sites*IMD

IMD

0.000

0.11

0.09 to 0.13

4.47

Museums and 0.11
heritage sites

0.000
0.02

4.79 to 4.89

4.84

0.01

Constant

−0.01 to 0.00

0.05 to 0.09

0.07
−0.00

0.05 to 0.15

0.10

R-squared

Cultural
events*IMD

0.000

Coef

0.08 to 0.12

P value

0.10

95% CI

Coef

95% CI

Coef

P value

M2: M1 +IMD and interaction terms M3: M2 +demographic factors

M1: basic model

OLS regression estimating the association between community cultural engagement (CCE) at wave 2 and life satisfaction at wave 5 (weighted; n=14 783)
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Cultural
events
IMD

Table 2

Open access

0.01

R-squared

0.01

R-squared

1.95 to 1.98

0.000

0.000

0.000

0.01

2.05

0.00

−0.02

−0.03

0.01

2.07

0.00

−0.02

−0.03

2.02 to 2.08

0.000

0.106

0.000

−0.02 to −0.01
−0.00 to 0.00

0.000

0.000

−0.04 to −0.01

2.04 to 2.11

0.012

0.000

−0.03 to −0.01
0.00 to 0.00

0.000

−0.05 to −0.02

0.03

2.06

0.00

−0.02

−0.03

0.03

2.11

0.00

−0.02

−0.04

Coef

2.01 to 2.11

−0.00 to 0.00

−0.02 to −0.01

−0.04 to −0.01

2.05 to 2.16

0.00 to 0.00

−0.02 to −0.01

−0.05 to −0.02

95% CI

0.000

0.101

0.000

0.000

0.000

0.033

0.000

0.000

P value

0.04

2.17

0.00

−0.01

−0.02

0.04

2.21

0.00

−0.01

−0.03

Coef

2.06 to 2.29

−0.00 to 0.00

−0.02 to −0.01

−0.03 to −0.00

2.09 to 2.32

−0.00 - 0.00

−0.02 to −0.01

−0.04 to −0.01

95% CI

0.000

0.425

0.000

0.020

0.000

0.107

0.000

0.000

P value

M4: M3 +socio-economic position

M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16 years, whether or not living alone and regional locations). M4 additionally adjusted for socioeconomic
position (educational levels, occupational socio-economic status, household monthly gross income and housing tenure). Bold values denote statistical significance at the p<0.05 level.
GHQ-12, 12-item General Health Questionnaire.

1.97

Constant

Museums
and heritage
sites*IMD

IMD

−0.03 to −0.02

1.96 to 1.99

0.000

−0.03 to −0.02

P value

M3: M2 +demographic factors
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Museums and −0.02
heritage sites

1.97

−0.02

Constant

Cultural
events*IMD

IMD

Cultural
events

95% CI

Coef

P value

Coef

95% CI

M2: M1 +IMD and interaction terms

M1: basic model

Table 3 OLS regression estimating the association between community cultural engagement (CCE) at wave 2 and mental distress (GHQ-12) at wave 5 (weighted;
n=14 783)

Open access
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0.05

R-squared

3.57 to 3.62

0.07 to 0.09

3.50 to 3.55

0.10 to 0.11

0.000

0.000

0.000

0.000

3.40
0.05

0.000

0.027

3.35 to 3.45

0.000

0.03 to 0.05
−0.01 to −0.00

−0.00

0.04

0.000

0.07 to 0.11

0.09

0.07

3.30

0.000

0.000

3.25 to 3.35

0.000

0.04 to 0.05
−0.01 to −0.00

0.05
−0.01

0.000

0.10 to 0.14

0.12

P value

0.12

3.87

−0.00

0.04

0.08

0.12

3.76

−0.00

0.05

0.10

3.80 to 3.94

−0.01 to 0.00

0.03 to 0.05

0.06 to 0.10

3.68 to 3.83

−0.01 to −0.00

0.04 to 0.05

0.08 to 0.12

95% CI

0.000

0.086

0.000

0.000

0.000

0.008

0.000

0.000

P value

M3: M2 +demographic factors
Coef

0.16

3.74

0.00

0.02

0.05

0.16

3.68

−0.00

0.03

0.06

3.58 to 3.90

−0.00 to 0.00

0.02 to 0.03

0.03 to 0.06

3.51 to 3.84

−0.00 - 0.00

0.02 to 0.04

0.04 to 0.08

95% CI

0.000

0.948

0.000

0.000

0.000

0.183

0.000

0.000

p-value

M4: M3 +Socio-economic position
Coef

M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16 years, whether or not living alone and regional locations). M4 additionally adjusted for socioeconomic
position (educational levels, occupational socioeconomic status, household monthly gross income and housing tenure). Bold values denote statistical significance at the p<0.05 level.

3.60

0.03

Constant

R-squared

Museums
and heritage
sites*IMD

IMD

Museums and 0.08
heritage sites

 

3.53

Constant

Cultural
events*IMD

IMD

Cultural events 0.10

95% CI

Coef

P value

M2: M1 +IMD and interaction terms

95% CI

Coef
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M1: basic model

Table 4 OLS regression estimating the association between community cultural engagement (CCE) at wave 2 and mental health functioning (SF-12) at wave 5 (weighted;
n=14 783)

Open access

Open access

and mental well-being (including life satisfaction, mental
distress and mental health functioning) varies with local
deprivation. In line with previous research, our results
show that engagement in cultural assets was consistently
and positively associated with subsequent life satisfaction
and mental health functioning and negatively associated
with mental distress.3 Importantly, this paper found that
such associations were independent of individuals’ demographic background, socioeconomic characteristics and
regional locations. In particular, our models show that
every one SD increase in CCE is associated with higher
life satisfaction and mental health functioning (by 0.06–
0.13 SD) and lower mental distress (by 0.05–0.09 SD).
Although the magnitude of these effects is fairly small,
such associations were evident even after considering
levels of area deprivation, demographics and socioeconomic factors and when predicting the outcomes
measured after 3 years. This suggests that, while social
and geographical factors can influence engagement
rates,12–14 18 39 CCE is consistently associated with minor

Figure 2 Association between cultural attendance and
mental health functioning by levels of area deprivation. Data:
UKHLS, waves 2 and 5. Estimates are derived from an OLS
regression model including an interaction term (cultural
attendance*IMD). IMD, Index of Multiple Deprivation.
Mak HW, et al. BMJ Open 2021;11:e045512. doi:10.1136/bmjopen-2020-045512

Figure 3 Association between museum and heritage
engagement and mental health functioning by levels of
area deprivation. data: UKHLS, waves 2 and 5. Estimates
are derived from an OLS regression model including an
interaction term (museum and heritage engagement*IMD).
IMD, Index of Multiple Deprivation.

improvements in mental well-being regardless of where
people live.
Notably, our analysis shows some indications of interactions between both types of CCE and area deprivation.
In particular, we found that the rates of growth in mental
health functioning that accompany CCE are stronger
among people living in deprived areas and that the rates
of decline in mental distress that accompany cultural
events attendance are also more prominent among those
living in deprived areas. This suggests that individuals who
live in highly deprived areas may benefit the most from
CCE in terms of mental well-being improvements. This
provides an important insight by suggesting that when
individuals living in deprived areas are offered the opportunities to engaging in CCE, they could potentially experience greater improvements in mental well-being than
those living in wealthy areas who have already been able to
benefit from higher levels of engagement (possibly since
childhood) and who usually enjoy other social advantages
(eg, higher social positions) that fortify their mental well-
being. In addition, the differences in mental well-being
between people living in varying levels of deprivation
become somewhat smaller as CCE increases. Despite this,
deprivation appears to be a consistent barrier to engagement.13 14 18 People living in deprived areas are less likely
to engage in CCE not simply because of their personal
background and characteristics (eg, lower educational
attainment and occupational position), but because of the
areas they reside in offer less cultural opportunities (eg,
unsafe, culturally deprived and undesirable).14 18 Consequently, unequal access to the arts may inhibit people
living in deprived communities from enjoying the benefits provided by CCE and hence exacerbate social, cultural
and health inequalities. No moderations are found for
life satisfaction, nor for engagement in museum and heritage and mental distress. This suggests that the benefits
of CCE on life satisfaction and mental distress are similar
regardless of residential locations.
9
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Figure 1 Association between cultural attendance and
mental distress by levels of area deprivation. Data: UKHLS,
waves 2 and 5. Estimates are derived from an OLS regression
model including an interaction term (cultural attendance*IMD).
IMD, Index of Multiple Deprivation.
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data limitations, we were unable to identify whether CCE
was recent or more long-standing. It is likely that people
who engage in culture and heritage over long periods of
time may experience a greater level of mental well-being.
Future research may also want to explore other mental
health measures that are more commonly used in clinical
practices, such as the Patient Health Questionnaire and
General Anxiety Disorder measure.
CONCLUSION
Our study provides insights into the role of place in
long-term relationships between engagement in community cultural assets (both cultural events and museums
and heritage sites) and mental well-being. Specifically,
a higher CCE rate is associated with somewhat greater
levels of life satisfaction and mental health functioning
and with reduced mental distress. Notably, such relationships are independent of individual demographic and
socioeconomic characteristics, and CCE is consistently
associated with higher well-
being regardless of where
people live. As such, individuals living in areas of high
deprivation can experience the same well-being benefits
from CCE as individuals living in areas of low deprivation.
Furthermore, there is also some evidence of moderation,
with individuals in areas of high deprivation potentially
even able to benefit more from CCE in terms of mental
health functioning and improvements in mental distress.
However, this does not mitigate the problem that individuals in areas of high deprivation are less likely to
engage in CCE. This, therefore, suggests the importance
of exploring further the effects of place-based funding
schemes that involve investment in areas of higher deprivation to improve engagement rates to confirm if such
schemes could help to promote higher levels of well-
being among individuals in such areas. Findings from this
study warrant further research in other datasets.
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The results of this study have clear implications for the
design and roll-out of place-based programmes for CCE
that operate under the assumption that investing in areas
of high deprivation and low cultural opportunity could
improve well-being levels. One example of such a scheme
is the UK ‘Creative People and Places’ funded by Arts
Council England. The data presented here suggest that
such schemes could have the potential to achieve their
aims as there is some indication that the benefits of CCE
may be slightly more pronounced in more deprived areas.
However, there are mixed implications for other schemes
that aim to signpost individuals to existing community
cultural activities to improve health and well-being, as
occurs in ‘social prescribing’. While such an approach
clearly has some potential to achieve its health aims in
the same way as place-
based funding schemes, social
prescribing schemes rely on the availability of community
cultural assets within communities. It has been suggested
that CCE can be increased in areas with more cultural
opportunity structures and in areas with high accessibility to cultural infrastructures, especially for groups that
have often been excluded from CCE.12 The success of
such schemes will therefore rely on their ability to overcome the psychological, logistical or structural barriers
that could limit individuals’ engagement within more
deprived areas.
A key strength of this paper is that it is based on a nationally representative sample, with a 3-year follow-up period.
Our analyses controlled for a wide range of potentially
confounding factors and were largely consistent across
three different measures of area deprivation. However,
our study is not without its limitations. First, causality
cannot be established given that this is an observational
study where other unobserved factors may still confound
the association between CCE and mental well-being. The
relatively low levels of model fit and fairly small effect
sizes make it worthwhile for further research to test how
additional sociodemographic measures not routinely
collected by social surveys might shape well-
being
outcomes. Despite this, a number of previous studies
have already confirmed that CCE can be causally linked
to well-being through randomised interventions,1 2 and
the generalisability of such findings has been suggested
through causal inference analyses of longitudinal data in
other papers.3
As another limitation, the Index of Multiple Deprivation is composed of various components (eg, living
environment, income and employment deprivation)
as a proxy of neighbourhood effect. However, it will be
important to understand from future studies how other
neighbourhood characteristics (eg, demographic structure and population density) may also influence the
engagement level. Relatedly, future study may be needed
to replicate the research on young people’s data, given
that the moderating effects of area deprivation may be
more noticeable during childhood when young people
are less able to travel to engage in cultural activities
outside of their immediate residential area. Finally, due to
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Appendix I
Cultural events
•
•
•
•
•
•
•
•
•
•
•
•
•
•

A film at a cinema or other venue
Exhibition or collection or art, photography or sculpture or a craft exhibition (not craft market)
Event which included video or electronic art
Event connected with books or writing
Street arts or a public art display or installation (art in everyday surroundings, or an art work such as sculpture that
is outdoors or in a public place)
Carnival or culturally specific festival (for example, Mela, Baisakhi, Navrati, Feis)
Circus (not animals)
Play/drama, pantomime or a musical
Opera/operetta
Classical music performance
Rock, pop or jazz performance
Ballet
Contemporary dance
African people’s dance or south Asian and Chinese dance

Museums/galleries and heritage sites visits
• Visit a museum or gallery
• Visit any of the following heritage sites:
o A city or town with historic character
o A historic building open to the public (non-religious)
o A historic park or garden open to the public
o A place connected with industrial history (e.g. an old factory, dockyard or mine) or historic transport system
(e.g. an old ship or railway)
o A historic place of worship attended as a visitor (not to worship)
o A monument such as a castle, fort or ruin
o A site of archaeological interest (e.g. Roman villa, ancient burial site)
o A site connected with sports heritage (e.g. Wimbledon) (not visited for the purposes of watching sport)
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Table S1: OLS regression estimating the association between community cultural engagement (CCE) at Wave 2 and life satisfaction at Wave 5 (weighted; N=14,783)
M1: Basic model
M2: M1 + IMD & interaction terms
M3: M2 + Demographic factors
M4: M3 + Socio-economic position
Coef
95%CI p-value
Coef
95%CI
p-value
Coef
95%CI p-value
Coef
95%CI
p-value
Cultural events
0.10
0.08 - 0.12
0.000
0.10
0.07 - 0.12
0.000
0.11
0.09 - 0.14
0.000
0.08
0.06 - 0.11
0.000
20% most deprived area
-0.32 -0.45 - -0.18
0.000
-0.26 -0.40 - -0.13
0.000
-0.16 -0.29 - -0.02
0.023
20% least deprived area
0.24
0.10 - 0.38
0.001
0.21
0.08 - 0.35
0.002
0.15
0.01 - 0.29
0.033
(ref: medium levels of deprivation)
Cultural events*20% most deprived
area
-0.03
-0.08 - 0.03
0.353
-0.02
-0.08 - 0.03
0.443
-0.02
-0.07 - 0.04
0.485
Cultural events*20% least deprived
-0.03
-0.08 - 0.02
0.264
-0.03
-0.08 - 0.02
0.203
-0.02
-0.07 - 0.03
0.352
area
Constant
4.84
4.79 - 4.89
0.000
4.88
4.82 - 4.95
0.000
4.68
4.54 - 4.82
0.000
4.28
3.90 - 4.66
0.000
R-squared
0.01
0.02
0.03
0.04

Museums & heritage sites
0.11
0.09 - 0.13
0.000
0.09
0.07 - 0.11
0.000
0.08
0.06 - 0.11
0.000
0.06
0.03 - 0.08
0.000
20% most deprived area
-0.34 -0.46 - -0.22
0.000
-0.30 -0.43 - -0.18
0.000
-0.19 -0.31 - -0.06
0.003
20% least deprived area
0.20
0.07 - 0.33
0.002
0.18
0.05 - 0.31
0.005
0.11
-0.01 - 0.24
0.081
(ref: medium levels of deprivation)
Museums & heritage sites*20%
most deprived area
-0.01
-0.06 - 0.05
0.782
-0.01
-0.06 - 0.05
0.843
-0.00
-0.06 - 0.05
0.862
Museums & heritage sites*20%
least deprived area
-0.02
-0.06 - 0.03
0.518
-0.02
-0.06 - 0.03
0.517
-0.01
-0.05 - 0.04
0.799
Constant
4.85
4.80 - 4.90
0.000
4.91
4.85 - 4.97
0.000
4.85
4.72 - 4.98
0.000
4.36
3.98 - 4.74
0.000
R-squared
0.01
0.02
0.03
0.04
Note: M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16, whether or not living alone, regional locations). M4 additionally adjusted for socio-economic position
(educational levels, occupational socio-economic status, household monthly gross income, and housing tenure). Bold values denote statistical significance at the p < 0.05 level.
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Table S2: OLS regression estimating the association between community cultural engagement (CCE) at Wave 2 and life satisfaction at Wave 5 (weighted; N=14,783)
M1: Basic model
M2: M1 + IMD & interaction terms
M3: M2 + Demographic factors
M4: M3 + Socio-economic position
Coef
95%CI p-value
Coef
95%CI
p-value
Coef
95%CI p-value
Coef
95%CI
p-value
Cultural events
0.10
0.08 - 0.12
0.000
0.10
0.08 - 0.12
0.000
0.11
0.09 - 0.13
0.000
0.08
0.06 - 0.10
0.000
10% most deprived area
-0.35 -0.53 - -0.17
0.000
-0.28 -0.46 - -0.10
0.002
-0.16
-0.34 - 0.02
0.076
10% least deprived area
0.28
0.09 - 0.47
0.004
0.26
0.07 - 0.45
0.008
0.17
-0.02 - 0.37
0.074
(ref: medium levels of deprivation)
Cultural events*10% most deprived
-0.05
-0.14 - 0.03
0.217
-0.05
-0.13 - 0.03
0.251
-0.04
-0.12 - 0.04
0.348
area
Cultural events*10% least deprived
area
-0.03
-0.09 - 0.04
0.418
-0.03
-0.10 - 0.03
0.281
-0.02
-0.09 - 0.04
0.471
Constant
4.84
4.79 - 4.89
0.000
4.86
4.81 - 4.92
0.000
4.66
4.52 - 4.79
0.000
4.25
3.87 - 4.63
0.000
R-squared
0.01
0.02
0.03
0.04

Museums & heritage sites
0.11
0.09 - 0.13
0.000
0.09
0.07 - 0.11
0.000
0.08
0.06 - 0.10
0.000
0.05
0.03 - 0.07
0.000
10% most deprived area
-0.41 -0.57 - -0.25
0.000
-0.38 -0.54 - -0.21
0.000
-0.24 -0.40 - -0.07
0.004
10% least deprived area
0.18
0.00 - 0.37
0.048
0.16
-0.02 - 0.34
0.081
0.07
-0.11 - 0.25
0.462
(ref: medium levels of deprivation)
Museums & heritage sites*10%
most deprived area
-0.00
-0.08 - 0.07
0.921
-0.00
-0.08 - 0.08
0.981
0.00
-0.07 - 0.08
0.902
Museums & heritage sites*10%
least deprived area
0.01
-0.05 - 0.07
0.789
0.01
-0.05 - 0.07
0.807
0.02
-0.04 - 0.08
0.505
Constant
4.85
4.80 - 4.90
0.000
4.90
4.84 - 4.95
0.000
4.83
4.71 - 4.96
0.000
4.34
3.96 - 4.72
0.000
R-squared
0.01
0.02
0.03
0.04
Note: M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16, whether or not living alone, regional locations). M4 additionally adjusted for socio-economic position
(educational levels, occupational socio-economic status, household monthly gross income, and housing tenure). Bold values denote statistical significance at the p < 0.05 level.

Mak HW, et al. BMJ Open 2021; 11:e045512. doi: 10.1136/bmjopen-2020-045512

Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
placed on this supplemental material which has been supplied by the author(s)

BMJ Open

Table S3: OLS regression estimating the association between community cultural engagement (CCE) at Wave 2 and mental distress (GHQ-12) at Wave 5 (weighted; N=14,783)
M1: Basic model
M2: M1 + IMD & interaction terms
M3: M2 + Demographic factors
M4: M3 + Socio-economic position
Coef
95%CI p-value
Coef
95%CI
p-value
Coef
95%CI p-value
Coef
95%CI
p-value
Cultural events
-0.02 -0.03 - -0.02
0.000
-0.02 -0.02 - -0.01
0.000
-0.02 -0.03 - -0.02
0.000
-0.02 -0.02 - -0.01
0.000
20% most deprived area
0.09
0.05 - 0.13
0.000
0.08
0.04 - 0.12
0.000
0.05
0.01 - 0.09
0.012
20% least deprived area
-0.07 -0.11 - -0.03
0.000
-0.07 -0.11 - -0.03
0.001
-0.05 -0.09 - -0.01
0.007
(ref: medium levels of deprivation)
Cultural events*20% most deprived
-0.01
-0.03 - 0.00
0.070
-0.01
-0.03 - 0.00
0.105
-0.01
-0.03 - 0.00
0.118
area
Cultural events*20% least deprived
0.01
-0.01 - 0.02
0.383
0.01
-0.01 - 0.02
0.376
0.00
-0.01 - 0.02
0.613
area
Constant
1.97
1.96 - 1.99
0.000
1.96
1.94 - 1.98
0.000
2.01
1.96 - 2.05
0.000
2.14
2.03 - 2.25
0.000
R-squared
0.01
0.01
0.03
0.04
Museums & heritage sites
-0.02 -0.03 - -0.02
0.000
-0.02 -0.02 - -0.01
0.000
-0.01 -0.02 - -0.01
0.000
-0.01 -0.02 - -0.00
0.013
20% most deprived area
0.08
0.04 - 0.12
0.000
0.08
0.04 - 0.12
0.000
0.05
0.01 - 0.08
0.014
20% least deprived area
-0.06 -0.10 - -0.02
0.002
-0.06 -0.10 - -0.02
0.002
-0.04 -0.08 - -0.01
0.025
(ref: medium levels of deprivation)
Museums & heritage sites*20%
most deprived area
-0.01
-0.03 - 0.00
0.108
-0.01
-0.03 - 0.00
0.096
-0.01
-0.03 - 0.00
0.151
Museums & heritage sites*20%
0.00
-0.01 - 0.01
0.924
0.00
-0.01 - 0.01
0.862
-0.00
-0.02 - 0.01
0.758
least deprived area
Constant
1.97
1.95 - 1.98
0.000
1.95
1.93 - 1.97
0.000
1.97
1.93 - 2.00
0.000
2.12
2.01 - 2.23
0.000
R-squared
0.01
0.01
0.03
0.04
Note: M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16, whether or not living alone, regional locations). M4 additionally adjusted for socio-economic position
(educational levels, occupational socio-economic status, household monthly gross income, and housing tenure). Bold values denote statistical significance at the p < 0.05 level.
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Table S4: OLS regression estimating the association between community cultural engagement (CCE) at Wave 2 and mental distress (GHQ-12) at Wave 5 (weighted; N=14,783)
M1: Basic model
M2: M1 + IMD & interaction terms
M3: M2 + Demographic factors
M4: M3 + Socio-economic position
Coef
95%CI p-value
Coef
95%CI
p-value
Coef
95%CI p-value
Coef
95%CI
p-value
Cultural events
-0.02 -0.03 - -0.02
0.000
-0.02 -0.03 - -0.01
0.000
-0.03 -0.03 - -0.02
0.000
-0.02 -0.03 - -0.01
0.000
10% most deprived area
0.09
0.04 - 0.15
0.001
0.08
0.02 - 0.13
0.005
0.04
-0.01 - 0.10
0.118
10% least deprived area
-0.10 -0.15 - -0.04
0.001
-0.09 -0.15 - -0.04
0.001
-0.07 -0.12 - -0.01
0.013
(ref: medium levels of deprivation)
Cultural events*10% most deprived
0.00
-0.02 - 0.02
0.883
0.00
-0.02 - 0.03
0.702
0.00
-0.02 - 0.03
0.714
area
Cultural events*10% least deprived
0.01
-0.01 - 0.03
0.155
0.01
-0.00 - 0.03
0.150
0.01
-0.01 - 0.03
0.326
area
Constant
1.97
1.96 - 1.99
0.000
1.97
1.95 - 1.98
0.000
2.02
1.98 - 2.06
0.000
2.15
2.04 - 2.26
0.000
R-squared
0.01
0.01
0.03
0.04
Museums & heritage sites
-0.02 -0.03 - -0.02
0.000
-0.02 -0.02 - -0.01
0.000
-0.02 -0.02 - -0.01
0.000
-0.01 -0.02 - -0.00
0.001
10% most deprived area
0.12
0.07 - 0.17
0.000
0.11
0.06 - 0.16
0.000
0.07
0.02 - 0.12
0.004
10% least deprived area
-0.08 -0.13 - -0.02
0.006
-0.08 -0.13 - -0.02
0.004
-0.05 -0.11 - -0.00
0.044
(ref: medium levels of deprivation)
Museums & heritage sites*10%
most deprived area
-0.02
-0.04 - 0.01
0.137
-0.02
-0.04 - 0.00
0.113
-0.02
-0.04 - 0.01
0.140
Museums & heritage sites*10%
0.01
-0.01 - 0.02
0.521
0.01
-0.01 - 0.03
0.430
0.00
-0.01 - 0.02
0.734
least deprived area
Constant
1.97
1.95 - 1.98
0.000
1.95
1.94 - 1.97
0.000
1.97
1.93 - 2.01
0.000
2.12
2.01 - 2.23
0.000
R-squared
0.01
0.01
0.02
0.04
Note: M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16, whether or not living alone, regional locations). M4 additionally adjusted for socio-economic position
(educational levels, occupational socio-economic status, household monthly gross income, and housing tenure). Bold values denote statistical significance at the p < 0.05 level.
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Table S5: OLS regression estimating the association between community cultural engagement (CCE) at Wave 2 and mental health functioning (SF-12) at Wave 5 (weighted; N=14,783)
M1: Basic model
M2: M1 + IMD & interaction terms
M3: M2 + Demographic factors
M4: M3 + Socio-economic position
Coef
95%CI p-value
Coef
95%CI
p-value
Coef
95%CI p-value
Coef
95%CI
p-value
Cultural events
0.10
0.10 - 0.11
0.000
0.10
0.09 - 0.11
0.000
0.08
0.07 - 0.09
0.000
0.05
0.04 - 0.06
0.000
20% most deprived area
-0.18 -0.24 - -0.12
0.000
-0.19 -0.25 - -0.13
0.000
-0.10 -0.16 - -0.04
0.001
20% least deprived area
0.17
0.11 - 0.24
0.000
0.16
0.10 - 0.22
0.000
0.10
0.04 - 0.16
0.001
(ref: medium levels of deprivation)
Cultural events*20% most deprived
0.01
-0.01 - 0.03
0.380
0.01
-0.01 - 0.03
0.463
0.01
-0.01 - 0.03
0.505
area
Cultural events*20% least deprived
area
-0.02 -0.04 - -0.00
0.033
-0.01
-0.03 - 0.01
0.217
-0.00
-0.02 - 0.02
0.890
Constant
3.53
3.50 - 3.55
0.000
3.55
3.51 - 3.58
0.000
4.01
3.95 - 4.06
0.000
3.81
3.66 - 3.97
0.000
R-squared
0.05
0.07
0.12
0.16
Museums & heritage sites
0.08
0.07 - 0.09
0.000
0.07
0.06 - 0.09
0.000
0.07
0.06 - 0.08
0.000
0.05
0.04 - 0.06
0.000
20% most deprived area
-0.16 -0.21 - -0.10
0.000
-0.17 -0.22 - -0.11
0.000
-0.07 -0.13 - -0.02
0.008
20% least deprived area
0.16
0.10 - 0.22
0.000
0.16
0.10 - 0.21
0.000
0.10
0.05 - 0.16
0.000
(ref: medium levels of deprivation)
Museums & heritage sites*20%
most deprived area
-0.00
-0.02 - 0.02
0.989
-0.00
-0.03 - 0.02
0.760
-0.01
-0.03 - 0.01
0.419
Museums & heritage sites*20%
-0.02
-0.04 - 0.00
0.072
-0.01
-0.03 - 0.01
0.190
-0.00
-0.02 - 0.02
0.805
least deprived area
Constant
3.60
3.57 - 3.62
0.000
3.62
3.59 - 3.64
0.000
4.10
4.04 - 4.15
0.000
3.84
3.68 - 4.00
0.000
R-squared
0.03
0.05
0.11
0.16
Note: M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16, whether or not living alone, regional locations). M4 additionally adjusted for socio-economic position
(educational levels, occupational socio-economic status, household monthly gross income, and housing tenure). Bold values denote statistical significance at the p < 0.05 level.
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Table S6: OLS regression estimating the association between community cultural engagement (CCE) at Wave 2 and mental health functioning (SF-12) at Wave 5 (weighted; N=14,783)
M1: Basic model
M2: M1 + IMD & interaction terms
M3: M2 + Demographic factors
M4: M3 + Socio-economic position
Coef
95%CI p-value
Coef
95%CI
p-value
Coef
95%CI p-value
Coef
95%CI
p-value
Cultural events
0.10
0.10 - 0.11
0.000
0.10
0.09 - 0.11
0.000
0.08
0.07 - 0.09
0.000
0.05
0.04 - 0.06
0.000
10% most deprived area
-0.21 -0.29 - -0.13
0.000
-0.21 -0.29 - -0.13
0.000
-0.11 -0.19 - -0.03
0.006
10% least deprived area
0.24
0.16 - 0.32
0.000
0.22
0.14 - 0.29
0.000
0.14
0.06 - 0.21
0.000
(ref: medium levels of deprivation)
Cultural events*10% most deprived
area
-0.01
-0.04 - 0.03
0.693
-0.01
-0.04 - 0.02
0.500
-0.01
-0.04 - 0.02
0.597
Cultural events*10% least deprived
area
-0.04 -0.06 - -0.01
0.004
-0.03 -0.05 - -0.00
0.043
-0.01
-0.03 - 0.02
0.484
Constant
3.53
3.50 - 3.55
0.000
3.54
3.51 - 3.57
0.000
3.99
3.93 - 4.04
0.000
3.80
3.64 - 3.96
0.000
R-squared
0.05
0.07
0.11
0.16
Museums & heritage sites
0.08
0.07 - 0.09
0.000
0.07
0.07 - 0.08
0.000
0.07
0.06 - 0.08
0.000
0.05
0.04 - 0.06
0.000
10% most deprived area
-0.23 -0.30 - -0.16
0.000
-0.24 -0.31 - -0.17
0.000
-0.12 -0.19 - -0.05
0.001
10% least deprived area
0.21
0.13 - 0.28
0.000
0.20
0.13 - 0.27
0.000
0.12
0.06 - 0.18
0.000
(ref: medium levels of deprivation)
Museums & heritage sites*10%
0.00
-0.03 - 0.04
0.899
0.00
-0.03 - 0.04
0.818
0.00
-0.03 - 0.03
0.958
most deprived area
Museums & heritage sites*10%
least deprived area
-0.03 -0.05 - -0.00
0.034
-0.02
-0.04 - 0.00
0.111
-0.00
-0.03 - 0.02
0.769
Constant
3.60
3.57 - 3.62
0.000
3.61
3.59 - 3.64
0.000
4.09
4.04 - 4.14
0.000
3.83
3.68 - 3.99
0.000
R-squared
0.03
0.05
0.11
0.16
Note: M1 (basic model) included CCE. M2 additionally controlled for Index of Multiple Deprivation (IMD) and interaction terms (CCE*IMD). M3 additionally adjusted for demographic factors
(age, gender, ethnicity, partnership status, presence of children under age 16, whether or not living alone, regional locations). M4 additionally adjusted for socio-economic position
(educational levels, occupational socio-economic status, household monthly gross income, and housing tenure). Bold values denote statistical significance at the p < 0.05 level.
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