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Extended Data Table 1| Eligibility criteria and definitions used

Table of eligibility criteria and definitions used in the study.
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Extended Data Table 2 | Study designs and number of studies for each

Study Designs and Number of Studies for Each

Randomized controlled trials (total n=16)

Quasi-experimental designs (total n=26)

Non-randomized experimental study

Quasi-experimental

Mixed methods randomized study
Correlational designs total (total n=17)

Cross sectional study
Cohort study

Observational longitudinal study
Descriptive designs (total n=3)

Case series
Quantitative research method

Program evaluation
Participatory research (total n=5)

Community-based participatory research (CBPR)
Participatory action research (PAR)
Community-based prevention marketing (CBPM)

Community-Based Research (CBR)

Mixed methods (total n=16)

Qualitative research (total n=12)

Study Design

Two-group randomized, brief intervention pilot study

Number of Studies

16

21

12

16

12

Study designs and number of included studies in each category.
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Extended Data Table 3 | Modes and forms of arts engagement

Modes and Forms of Arts Engagement

Modes: Ways in which people engage, including informal,
formal, live, virtual, individual, and group participation

Creating, practicing, performing, and sharing art

Attending live arts and cultural events and activities
Participating in social, civic, spiritual, and cultural arts practices
Learning in, through, about the arts

Consuming arts via electronic, digital, or print media
Forms: Art forms or disciplines with which people engage

Visual Arts, Craft, and Design
Music

Dance/Movement
Theater/Performance

Literary Arts

Media

Number of Studies

28
25
20
20

14

36
22
20
18
15

13

Note: Some studies reported multiple modes and/or forms.

Modes and forms of arts participation represented in the included studies.
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Extended Data Table 4 | Quality appraisal criteria and scores

Quality Appraisal Criteria and Scores

QuADS 2021 Quality Assessment Quality Assessment Score
0 1 2 3
Theoretical or conceptual underpinning to the research 2 14 27 52
Statement of research aims 0 16 10 69
Clear description of research setting and target population. 0 7 30 58
The study design is appropriate to address the stated research aim/s 2 1 32 60
Appropriate sampling to address the research aims 16 24 23 32
Rationale for choice of data collection tools 6 11 33 45
The format and content of data collection tool is appropriate to
- 1 13 24 57

address the stated research aims
Description of data collection procedure 1 17 16 61
Recruitment data provided 1 31 19 44
Justification for analytic method selected 12 13 26 44
The method of analysis was appropriate to answer the research aims 3 9 19 64
Evidence that the research stakeholders have been considered in

; 37 25 16 17
research design or conduct.
Strengths and limitations critically discussed 8 11 32 44

Note: Refer to QUADS 2021 for additional information on assessment scores

Quality appraisal criteria used and scores.
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Extended Data Table 5 | Joint display

Joint Display

Note: Blue lines indicate linking, augmenting, or corrobarating and red lines indicate diffraction or disagreement

QUANTITATIVE: MM + QUAN papers (n=79)

Research Questions

Constructs

What s the evidence for use of the
arts in health promotion and

NCDs: Prevalence of studies on CV disease (n=54), diabetes (n=41), and mental ill
health (n-37).

diseases (NCDs) in the general (non-
clinical) population globally?

NCDs: Cancer, chronic respiratory disease, brain health, dementia, and PD were
respresented on a smaller scale.

Risk Factors: Physical inactivity = 44

Risk Factors: Unhealthy Diets = 22

Risk Factors: Tobacco and alcohol use = 3

Risk Factors: Systemic, structural and social drivers = 118 (majority were
structural = 88 of 95)

Risk Factors: Mental Wellbeing: 33

QUALITATIVE: MM + QUAL Papers (n=34)

Themes

Research Questions

The arts can enable - and often reflect - community collaboration,
ownership & co-creation

Community i in program design and is necessarv.

Participatory arts practice and research methods (e.g., community advisory
boards and youth engagement) enable incorporation of local knowledge and
expertise relevance.

‘There are sometimes disjunctions and gaps between intended and actual
community i

The arts provide a useful frame for bringing cultural relevance to health
bromotion and prevention programs

Cultural Values, Norms, and Practices should be incorporated into programs
and practices.

Study types: Approximately 70.6% (n=67) of studies were quantitative, 16.8%
(n=16) were mixed methods designs, and 12.6% (n=12) were qualitative. A wide
range of designs, methods, and reporting were represented among these (high

“Types of Interventions: 52% of articles (n=49) reported on health
communication programs; 48% (n=46) articles reported active interventions.

Arts Forms Used in Interventions:
Visual Arts, Craft & Design = 36 programs
Music = 22 programs

Dance/Movement = 20
Theatre/Performance = 18

Literary Arts = 15

Media = 13

Modes of Engagement:

Creating, practicing, performing, and sharing art = 28

Attending live arts and cultural events and activities = 25
Participating in social, civic, spiritual, and cultural arts practices = 20
Learning in, through, about the arts = 20

Consuming arts via electronic, digital, or print media = 14

Outcomes Reported:
Unhealthy diets = 21

Outcomes Reported:
Systemic, structural and social drivers of health = 118

Outcomes Reported:
Mental/psychological health = 27

Outcomes Reported:
Physical Activity = 44

d platf hould be culturally-specific.

Culture is a vehicle for health promotion.

Cultural identity and are critical to health tion and
should be defined and euided bv community members.

Financial and structural resources are a challenge to arts-based

Resource allocation for arts-based interventions can be challenging.

Lack of
interventions.

buy-in i of arts-based

Q2. What are enablers and barriers,
including structural and systemic, to
uptake of the arts in health promotion
and prevention of NCDs in the general
(non-clinical) population globally?

Arts programs were developed in recognition of, or helped to identify,
health i Ineauities.

Many arts-based programs/interventions were based on data that illuminated
NCD-related health disparities and inequities, such as
prevalence of obesity, diabets
lation:

disproportionate impacts of mental il health and behavioral issues among.
particular populations, as well as food deserts, limited access to healthy foods,
and barriers to mental health support in particular regions, such s low-income
or rural areas.

Statistically Significant Outcomes: BMI (n=6)

Statistically Si

ant Outcomes: Fruit/veg intake (n=8)

Statistically Significant Outcomes: Mental Health (n=5)

Statistically Significant Outcomes: Exercise (n=3)

71 studies reported desirable outcomes, most commonly physical health
metrics, dietary changes, and knowledge; 20 studies reported neutral outcomes,
mostly related to physical and mental health; and one study reported
undesirable outcomes, related to sense of community.

Q1: Where are the arts being used
globally for NCD prevention and health
promotion?

Setting: A majority (57%) of quantitative and mixed methods studies took place
in schools followed b in community and in community centers.

Geography: 26 countries are represented.

Age groups: A majority of studies included children and youth ages 6-17 (n=4
51.57%) followed by adults (n=30; 31.57%) and older adults 50+ (n=18; 18.94%).
Six studies included preschool children ages 0-5, and some studies reported

Race, Ethnicity, Indigeneity: 64% (n=61) of articles reported race; 36% (n=34)
of articles did not report race. Among those that reported race, 84% of intended
beneficiarv groups were global maiority or regionally minoritized.

structural, and social

Arts be designed to
drivers of health.

Arts i i ), i i d often
recognized and sought to respond to systemic, structural and social drivers of
health, such as the effects of historical and collective trauma, adverse
childhood experiences, social exclusion, lack of transportation, lack of land
tenure. etc.

Many arts programs/interventions: 1) elevated the voices of those affected by
marginalization, displacement, erasure, etc., to describe and address these

2) promoted ity-based program partici an
opportunity for community and mobi
c in health promotion programs.

ants, hip.

Culturally relevant media or platforms (e.g., radio for Hispar
hob for vouth) can be used to support i and

Culturally relevant art forms can encourage and increase participation.

Many arts i hance health ion by
incorporating traditional or culturally specific and significant practices,
histories. and narratives.

Arts programs/interventions can shift discourse and perceptions and can be
particularly useful in enabling dialogue around health issues, communicating
complex health information, and addressing difficult topics such as negative
ions of NCDs.

The arts are multimodal and can produce multiple, and multidimensional,
outcomes.

crease physical activity can also increase

emotional joyability e
social connectedness, “shared” experiences, skill and knowledge sharing, and
creative and

yield social
aspects of and th ion of
products, and spaces. Social connectedness may serve as a protective factor
and can promote engagement and participation in social, structural, and
svstemic changes.

Arts-based

Participants and communities can develop o strengthen their artistic and
cultural identities and become agents of change via the multimodal nature of
arts participation.

Arts-based programs are often intrinsically multimodal, which can enhance the
ability of interventions to move beyond individual-level strategies towards
recognizing and addressing structural, systemic, and social drivers.

Multidimensional outcomes of arts-based programs and interventions can be
exemplified by narratives, such as stories, poems and plays, which can impact
local knowledge, systems and policies.

Arts exhibi create, or activate, ity spaces and
introduce tangible and visible opportunities for ongoing community gathering
and organizing

Arts-based programs/interventions enhanced educational or behavioral
strategies, which can create new knowledge, attitudes or health behavior
changes.

Q3. How have strategies for incorporating.
the arts addressed issues of health equity
in health promotion and prevention of
NCDs in the general (non-clinical)
population globally?

Joint display table, including all quantitative constructs and qualitative themes, used for back-and-forth exchanges in the data integration process.
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Extended Data Table 6 | Databases searched
Databases Searched
Cochrane Library (1996-Present)
EBSCOhost Alt HealthWatch (1984—-Present)
EBSCOhost Art and Architecture Source (1914-Present)
EBSCOhost CINAHL (1976-Present)

EBSCOhost Communication and Mass Media Complete (1901-
Present)

EBSCOhost Performing Arts Periodicals Database (1864-Present)

EBSCOhost Psychology and Behavioral Sciences Collection (1930-
Present)

EBSCOhost PsycINFO (1600-Present)

Elsevier EMBASE (1947-Present)

Elsevier Scopus (1788-Present)

National Library of Medicine PubMed (1800-Present)

ProQuest Applied Social Sciences Index and Abstracts (ASSIA) (1987-
Present)

ProQuest ERIC (1966-Present)
ProQuest Performing Arts Periodicals Database (1864—-Present)
Web of Science Clarivate Analytics (1900-Present)

Google Scholar (1995-Present)

Table of databases searched, including hand searching.

Hand-searching

Journals:

e Arts and Health
Nordic Journal of Arts,
Culture, and Health

e International Journal of
Music, Health, and
Wellbeing
Public Health

e Health Promotion Practice

Web Archives & Databases:

e Alliance forthe Artsin
Research Universities

e Arts & Health, the
University of Florida Center
for Arts in Medicine
Research Database

e National Endowment for
the Arts
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Extended Data Table 7 | PICOS framework

PlcOS Framework

PlcOS Framework

" General non-clinical populations ( not individuals diagnosed with NCDs), of all

P (population) . .
ages, in all locations
K (intervention) Arts participation and arts-based programs, practiées, or activities
c (context, no ' Tobacco use, unhealthy d'irets, physk;l inacti\;ity, harmful use of alcohol, arir
comparator) pollution, and social drivers of NCDs

NCD and NCD risk-factor prevention; NCD and NCD risk-factor health promotion;
O (outcomes) health literacy, attitudes, awareness, stigma, taboos, health behaviors related to

NCDs and NCD risk factors

All study types and methodologies reported in original, peer-reviewed and grey

S (stud es
( yopes) literature research studies

PICOS framework used for the study.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.
Confirmed

|:| The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement

D A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

D The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

[ ] Adescription of all covariates tested
|:| A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)
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D For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
Give P values as exact values whenever suitable.

[x]

D For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

EIRESRES

|:| Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.
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Data
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Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex a nd gender This study did not specifically analyze differences or potential harms related to sex or gender.

R i thnicit Numerous articles included in this review sought to address these disparities and drivers of health among members of underserved or “marginalized”
eporting on race, ethnicity, or groups - those experiencing exclusion due to gender identity, race, age, sexual orientation, physical ability, and/or immigration status.35 Notably, the
other socially relevant largest category of issues and outcomes addressed in reviewed articles (n=84) was systemic, structural, and social drivers of health.

groupings

. P Twenty-seven countries were represented across the data, with 59 studies of populations in the US, 10 in the UK, and 9 in Australia.
Population characteristics

R it t All databases searched were global, and articles in any language were included. The team of researchers who screened articles were located across
ecruitmen four different countries in Asia, Africa and North America, with half in North America.

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|:| Life sciences Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size
Data exclusions
Replication
Randomization

Blinding

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.

L The arts for NCD prevention and health promotion: A mixed methods systematic review
Study description

A total of 233,718 research participants from 10 racial/ethnic groups and a range of ages were represented in the 95 studies (See Table 2). Global majority and/or
R h | regionally minoritized/marginalized groups were a focus of study across most articles.34,35 Thirty-four articles did not report race or ethnicity, and numerous

esearcn sample .

included more than one group.
. 10,168 studies were identified through the database searches, of which 78 met inclusion criteria. (See Extended data fig.1 Inclusion Exclusion Criteria). 17 were
Sampling strategy then identified through hand searching or snowballing resulting in a final sample of 95 studies.
A preliminary search strategy was developed using the pearling technique55 and tested through PubMed, Scopus, and Web of Science from October 16, 2023-
January 19, 2024. In March 2024, five journals not indexed in the bibliographic databases were hand-searched, adding 52 references. Grey literature searching

Data collection was undertaken in February 2024 adding 97 references.

Timing October 2023-February 2024
. Inclusion and exclusion criteria are available in extedned data figure 1.
Data exclusions

Non-participation N/A

Randomization N/A
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Ecological, evolutionary & environmental sciences study design

All studies must disclose on these points even when the disclosure is negative.

Study description
Research sample
Sampling strategy

Data collection

Timing and spatial scale

Data exclusions
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Reproducibility
Randomization

Blinding

Did the study involve field work? D Yes D No

Field work, collection and transport

Field conditions

Location
Access & import/export

Disturbance

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems Methods
Involved in the study n/a | Involved in the study
[] Antibodies [] chip-seq
D Eukaryotic cell lines |Z| D Flow cytometry
|:| Palaeontology and archaeology |:| MRI-based neuroimaging

D Animals and other organisms
[] clinical data

D Dual use research of concern

[] prants
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Eukaryotic cell lines

Policy information about cell lines and Sex and Gender in Research

Cell line source(s)
Authentication
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(See ICLAC register)

Palaeontology and Archaeology

>
QO
—
c
S
D
o
O
=
o
el
3
©
(@)
=
S
(@]
wm
(e
3
3
Q
S

Specimen provenance
Specimen deposition

Dating methods

|:| Tick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Animals and other research organisms

Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals
Wild animals
Reporting on sex
Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration
Study protocol
Data collection

Outcomes

Dual use research of concern

Policy information about dual use research of concern

Hazards

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented
in the manuscript, pose a threat to:




Yes

[] public health

[] National security

|:| Crops and/or livestock
|:| Ecosystems
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D Any other significant area

Experiments of concern

Does the work involve any of these experiments of concern:
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[] pemonstrate how to render a vaccine ineffective
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Confer resistance to therapeutically useful antibiotics or antiviral agents
Enhance the virulence of a pathogen or render a nonpathogen virulent
Increase transmissibility of a pathogen

Alter the host range of a pathogen

Enable evasion of diagnostic/detection modalities

Enable the weaponization of a biological agent or toxin
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Any other potentially harmful combination of experiments and agents

Plants

Seed stocks

Novel plant genotypes

Authentication

ChlP-seq

Data deposition
|:| Confirm that both raw and final processed data have been deposited in a public database such as GEO.

|:| Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links
May remain private before publication.

Files in database submission

Genome browser session
(e.g. UCSC)

Methodology
Replicates
Sequencing depth
Antibodies
Peak calling parameters

Data quality




Software

Flow Cytometry

Plots

Confirm that:
|:| The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

|:| The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
|:| All plots are contour plots with outliers or pseudocolor plots.

|:| A numerical value for number of cells or percentage (with statistics) is provided.
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Sample preparation
Instrument

Software

Cell population abundance
Gating strategy

D Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design

Design type
Design specifications

Behavioral performance measures

Imaging type(s)
Field strength
Sequence & imaging parameters

Area of acquisition

Diffusion MRI [ Used [ ] Not used

Preprocessing

Preprocessing software
Normalization
Normalization template
Noise and artifact removal
Volume censoring

Statistical modeling & inference
Model type and settings

Effect(s) tested




Specify type of analysis: [ | whole brain || ROI-based [ ] Both
Statistic type for inference

(See Eklund et al. 2016)

Correction

Models & analysis

n/a | Involved in the study
D D Functional and/or effective connectivity

D |:| Graph analysis

|:| D Multivariate modeling or predictive analysis

>
QO
—
[
S
D
o
(@)
a2
o
el
=
©
O
=
35
(@]
wv
(e
3
3
Q
o
S

Functional and/or effective connectivity
Graph analysis

Multivariate modeling and predictive analysis
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