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Introduction: The practice of participatory art has been found to support the
promotion, prevention, and management of health across the lifespan. However,
clinical trials investigating the benefits of creative activities curated with and
conducted in museums among older adults in East Asia remains limited.

Methods: The current research utilized a single-site, open-label randomized
control trial (RCT) to evaluate a standardized Participatory ‘A'rt-Based Activity On
‘Health” of Older Community-Dwellers — the Singapore A-Health Intervention.
Outcome measures include frailty as assessed by the Centre of Excellence
on Longevity Self-administered Questionnaire, wellbeing as assessed by the
Warwick-Edinburgh Mental Wellbeing Scales, and quality of life as assessed by
the EuroQol-5D. 112 participants aged 60 and above were randomized into the
intervention group (n=56) or an inactive control group (n=56). Participants
completed four standardized online self-administered assessments at baseline,
5-week, 9-week and 12-week follow-up during the intervention period.

Results: Linear mixed model analyses revealed no statistically significant
differences between the intervention group and control group for all outcome
measures. However, within the intervention group, a consistent significant
reduction in frailty was observed across time from baseline to 9 weeks (MD —0.44,
95% Cl —0.85to0 —0.039, p = 0.032), 5-weeks to 9-weeks (MD —0.64, 95% Cl| —1.03
to —0.24, p = 0.002), and 5-weeks to 12- weeks (MD —0.51, 95% Cl —0.91 to —0.10,
p =0.014). Moreover, the post-test mean wellbeing score in the intervention
group significantly improved over time at 9-weeks (MD 1.65, 95% CI 0.09 to 3.22,
p=0.039) and 12-week (MD 2.42, 95% Cl 0.67 to 4.16, p = 0.006) as compared to
baseline scores.
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Discussion: The findings demonstrate the potential of a structured art and
museum-based intervention as a resource for promoting health among aging
populations. Such benefits transcend social, cultural, and societal contexts.

Clinical trial registration: ClinicalTrial.gov, NCT05945589.

KEYWORDS

participatory arts, museum, social prescribing, frailty, wellbeing, older adults,
randomized control trial, Singapore

1 Introduction
1.1 Background

Population aging continues to be global health challenge. The
World Health Organization anticipates that by 2050, the world’s
population of people aged above 60 years old will double, while those
aged 80years and above will triple (1). The prevalence of longstanding
age-related conditions such as worsening physical, social, and mental
health is expected to increase exponentially with a rapidly aging
population (2-4). This will inevitably cause a surge in the demand for
health services, and therefore a pressing need to innovate and develop
creative solutions to assuage the strain on the health care system.
There are many forms of non-pharmacological interventions designed
to complement current medical interventions with physical activity
associated with reductions in frailty (5, 6), however, the practice of
participatory art across diverse settings has demonstrated its
effectiveness in promoting, preventing, and managing health
conditions across the life span (7). Participatory arts engagement can
be categorized into two primary areas: active involvement which
involves the act of creating or performing art, and passive
consumption, which involves attending cultural activities, fostering
esthetic appreciation, emotional, and sensory stimulation (8). While
there are many forms of art, including visual arts, performing arts,
literary arts, cultural heritage, and film as defined by scholars and art
councils (8-10), participatory arts activities often encompass a
combination of art forms, blurring the boundaries between active
participation and passive consumption. Examples of active
engagement in visual arts activities could include painting, sculpting,
and craftwork while passive engagement involves visiting art fairs or
guided museum tours. These activities could be implemented by a
wide variety of facilitators such as artists, educators, museum docents,
and trained researchers (11-13). Specifically for the older population,
studies on visual arts and museum-based programs signaled its
effectiveness as a low-risk intervention for the management of
psychological symptoms and cognitive functioning (13, 14). However,
systematic reviews conducted on these interventions revealed that
most studies assessed its effects on mental and emotional wellbeing
(12, 15-17), and its effects on health conditions among older adults,
particularly in the East Asian context, remains to be investigated. In
addition to visual art interventions, there is a growing interest and
utilization of the museum artifacts for health promotion among the
older population. Common types of programs included reminiscence,
object-oriented, art-based, storytelling, and lectures curated for the
older audiences (18). Similarly, these programs assessed emotional
and social outcomes among their participants, but rarely on physical
health outcomes (19, 20).
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In 2015, the Centre of Excellence on Longevity of McGill
University Canada, together with the Montreal Museum of Fine
Arts, developed the ‘Participatory Art-Based Activity on Health of
Older Community-Dwellers’ (i.e., A-Health), with the goal to
standardize a robust 12-week framework of art intervention for
health enhancement. Findings from a pre-post single arm pilot
study of A-Health indicated that curated, sustained and
professionally led museum-based art activity can improve quality
of life, psychological wellbeing, and health conditions of older
adults in Montreal (21, 22). The success of this pilot study has led
to the empirical expansion of A-Health via an international
randomized control trial (RCT) for testing its effectiveness in health
enhancement among older adults of different society and cultural
groups. The international RCT involved multiple centers (i.e.,
museums/galleries) in various countries and had each developed a
culturally unique participatory art-based activity program that
adhere to the A-Health framework to facilitate parallel data
collection and international data comparison.

The current research adopted the standardized 12-week
Montreal A-Health participatory art framework with culturally
specific modifications that is suitable for the Singaporean context
(i.e., Singapore A-Health Intervention). The modifications include
adjustments to the visual art activities offered, as well as the
selection of the artefacts for the museum tours to align the
intervention with the cultural background and historical context of
Singapore. The objective of the study was to evaluate the Singapore
A-Health Interventions effectiveness in health and wellness
promotion among a sample of Singaporean older adults via a
randomized control trial. It was hypothesized that participants in
the intervention group will experience greater wellbeing, quality of
life and reduced frailty as compared to those assigned to the control
group. In addition, the insights gained could foster practice and
knowledge transfer to accelerate creative and healthy aging in the
local community. The Singapore A-Health Intervention was jointly
designed by the Action Research for Community Health (ARCH)
Laboratory at Nanyang Technological University (NTU),
Lab4Living at Sheffield Hallam University, and National Gallery
Singapore (the Gallery).

2 Methodology
2.1 Study design and participants

The study adopts a participatory action research paradigm and
a single-site, open-label randomized control trial (RCT) design to

develop and examine the effect of a standardized 12-week
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museum-based participatory art activity on health condition,
wellbeing, and quality of life in older community dwellers
(ClinicalTrial.gov, ID: NCT05945589, Institutional Review Board
(IRB) Approval: IRB-2020-02-005). Inclusion criteria include
community dwelling older adults aged 60 and above, who are fluent
in English (the most spoken language among the resident
population) and had internet access to complete the online
psychometric assessments. Participants who were not able to provide
informed consent or were diagnosed with mental health conditions
were excluded from the study. Interested participants were required
to declare if they had a formal diagnosis of mental health conditions
before proceeding with the registration and were asked about their
mental health status during the audio or video call with the research
team. Participants may also be screened for cognitive acuity using
the Mini-Mental State Examination (MMSE) if necessary (23).
Eligible participants were recruited through open and rolling
recruitment at the museum, partnering Senior Activities Centers
(SAC) in Singapore, as well as social media platforms. The choice of
social media platforms was based on the existing following of older
adults on these accounts. The CONSORT flow diagram is illustrated
in Figure 1.

10.3389/fmed.2023.1238562

2.2 Randomization

Simple randomization was administered by one research team
member using an automated randomizer. Consenting participants
were randomly assigned a number, where 1 =Intervention group, and
2=Control group. The randomization outcomes were only revealed to
participants and other members of the research team after completion
of the baseline assessment to minimise bias.

2.3 Procedures

Physical and e-copies of the recruitment brochures were
distributed through the SACs and on the research and museum team’s
Facebook and Instagram pages. Interested individuals could register
for the study through the SACs, where they were subsequently referred
to the research team. They could also indicate their interest on a
Qualtrics sign-up page which included key information about the
study as well as the inclusion and exclusion criteria. A member of the
research team communicated with interested individuals via phone
call or video calls on secured video conferencing channels for

() . . .y
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=
) Excluded (n=21)
E » + Notmeeting inclusion criteria (n=2)
o * Declined to participate (n=19)
=
= )
Randomized (n=112)
— Baseline Assessment [7;]
)
=S
.: .
5 Allocated to Intervention (n=56) Allocated to Control Group (n=56)
é * Received allocated intervention (n=56) * Received allocated condition (n=56)
<«
—
T A 4 A
First Follow-up Assessment [7,] (n=55) )
+ Discontinued intervention: Job commitments First Follow-up Assessment [7,] (n=56)
(n=1)
e v v
3 dFoll [7:] ( )
3 Second Follow-up Assessment [7;] (n =54 ) _
é » Discontinued intervention: 111 Health (n=1) Second Follow-up Assessment [#;] (n=56)
©
= v v
. _ Third Follow-up Assessment [7,] (n=55)
Third Follow-up Assessment [#,] (n=54) * Lost to follow-up: Declined to participate (n=1)
—
)
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—
FIGURE 1
CONSORT flow diagram and study procedures.
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screening, informed consent, and baseline assessment. Group
placement was revealed only after participants completed the baseline
assessment. The study was implemented in two phases. The first phase
was a feasibility study where 48 participants were randomized into an
intervention group (n=24) or control group (n=24) in March 2021.
After refinements in the intervention protocol, the second phase
included 62 participants who were randomized into an intervention
(n=31) or control group (n=31) in September 2021. Participants in
the intervention and control group were asked to complete four
standardized online self-administered physical and psychological
health assessment at baseline [T1], 5-week [T2], 9-week [T3] and
12-week [T4] follow-up during the intervention period. Intervention
group participants were also invited to complete an additional
questionnaire on wellbeing immediately after the program at the first
week, fifth week, ninth week, and twelfth week of the program
(Figure 2). Participants received a SGD$20 (approximately USD$15)
incentive for completing each of the four standardized online self-
administered questionnaires, totaling SGD$80 (approximately
USD$58) per participant. Intervention group participants were invited
to participate in a 12-week professionally led participatory art
program at the museum. Each week consisted of one 2-h art session,
for a total of 24h of museum tours and participatory art activities.
Participants in the control condition were not offered any art-based
activities and advised not to participate in concurrent health and
art-based interventions during the research period. They were
provided with an optional guided museum tour after completing their
participation in the 12-week research period.

2.4 Intervention design

The 12-week Singapore A-Health Intervention, totaling to 24 h of
engagement, adhered to the original intervention’s frequency and
duration. The intervention targeted the development and sustained
practice of three sequential art domains that aims to impart basic art
appreciation skill (formal analysis in art) and art making techniques
to participants through engagement with the collection at the
museum. Based on an overarching theme of Belonging/Perspectives,

10.3389/fmed.2023.1238562

the sessions were organized according to thematic domains of Past,
Present and Future. The themes are unique to the Singapore program
and accentuates the original intervention protocol by drawing
inspiration from existing work on life review (24) and life reflection
(25). Both of which are narrative techniques structured around life
events and themes over life course, where conversations would explore
major turning points, such as the impact of major historical events,
experiences over life course, meaning, values, and purpose. Life review
fosters connection between memories and the meaning of life and
appraises an individuals’ capacity to overcome difficult experiences. It
contrasts reminiscence or life history, which often provide a more
detailed and descriptive account of life events (26). In appreciating
these qualities, Past, Present and Future was conceptualized as a
conversation eliciting framework. The themes also serve as a unifying
and guiding principle for content development.

Each domain comprised of four weekly sessions, 2h per session.
The first week involved a 45-min guided museum tour led by the
museum docents, where the participants viewed and discussed
selected artworks based on a thematic domain. This was followed by
a 75-min, professional art educator-led artmaking session where
participants were introduced to an artmaking technique and guided
in developing their individual art pieces in response to the thematic
domain. The subsequent three weekly sessions were dedicated to
supporting the participants in realizing their creations with continued
guidance from the art educator. The concluding session of each
domain involved a showcase of the participants’ creations and a
sharing of their ideas and meanings of their creation to the other
participants. A summary of the intervention outline is detailed in
Figure 3. At the end of the program, three art pieces, each responding
to the thematic domains, were created by individual participants.
Samples of participants’ artworks can be found in Figure 4.

The intervention was implemented at National Gallery Singapore,
a renowned visual arts institution housing the world’s largest public
collection of Singaporean and Southeast Asian modern art. The
collaboration stems from a shared interest to explore and understand
how cultural assets can foster wellbeing and human flourishing,
coinciding in a timely manner with the museum’s endeavor to expand
its role in the community by enhancing their community access

| Theme 1 | |

Theme 2

Theme 3 |

Wi | w2 || W3 || W4 | W5

|\V6 || w7 || W8|

w9 | W10 || wi1 | w12

Post-Session
Measure:
WEMWBS

Post-Session
Measure:
WEMWBS

k.

Baseline Assessment
[t;= 0 weeks]

Measure:
Demographic Form
CESAM
WEMWBS
EQSD

Follow-up Assessment
[t; =5 weeks]

Measure:
CESAM
WEMWBS
EQSD

Post-Session
Measure:
WEMWBS
Satisfaction

Post-Session
Measure:
WEMWBS

v

Follow-up Assessment

[t; = 9 weeks]

Measure:
CESAM
WEMWBS
EQSD

Follow-up Assessment
[t =12 weeks]

Measure:
CESAM
WEMWBS
EQSD

FIGURE 2

Outcome measures administered to intervention group participants. CESAM, The Centre of Excellence Self-AdMinistered Questionnaire; WEMWABS,
Warwick-Edinburgh Mental Wellbeing scale; EQ-5D, EuroQol-5D; Satisfaction, Satisfaction Survey.

Frontiers in Medicine

04

frontiersin.org



https://doi.org/10.3389/fmed.2023.1238562
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

Ho et al.

10.3389/fmed.2023.1238562

(Week 1 —4)
Theme 1: Past
Art Technique: Drawing & Dioramas

Overarching Theme: Belonging/ Perspectives
120 mins x 12 Sessions

(Week S —8)
Theme 2: Present
Art Technique: Mixed Media Relief Printing

Program Structure (4 Sessions per Theme)

(Week 9 — 12)

Theme 3: Future
Art Technique: Mixed Media Sculpture

Session 1 Session 2 & Session 3 Session 4
Art Walk & Talk 45 mins Let’s Create! 90 mins Finishing Touches 60 mins
Let’s Create! 60 mins Let’s Share! 30 mins Tea & Share 60 mins
Let’s Share! 15 mins

FIGURE 3

A-Health Singapore intervention structure. Notes on intervention design: (1) The intervention structure was co-developed with the gallery team to
curate artworks with the activity structure. (2) Artist and docent training sessions were conducted before the commencement of the program.

Theme 1: Past (Week 1—4)
Art Form/ Technique: Drawing & Dioramas

FIGURE 4
Samples of participants’ artworks.

Theme 2: Present (Week 5 —8)
Art Form/ Technique: Mixed Media Relief Printing

Theme 3: Future (Week 9 —12)
Art form/ T que: Cardboard

program. The artworks used in the Singapore A-Health Intervention
were paintings and sculptures by several key Singapore artists from
the museum’s permanent collection (DBS Singapore Gallery). The
decision to involve a range of representational and abstract art works
was informed by the envisioned learning value of the program, aiming
to expose participants to less familiar art forms and broaden their
artistic horizons.

The artworks, topics for discussion, and art activities were
developed jointly with the museum’s community access staff, art
educators, and participants using a participatory action research
method to encourage active engagement, relatability, inclusivity,
ownership, and cultural specificity. The Singapore A-Health
Intervention was subsequently implemented by museum staff,
museum docents, professional art educator and members of the NTU
research team. Specifically, the museum tours were conducted by the
museum docents, while the artmaking component of the intervention
was facilitated by the professional art educator and co-facilitated by
research team members.

2.5 Pandemic-influenced protocol

As the study implementation coincided with the COVID-19
pandemic, nationwide health regulations affected the running of the

Frontiers in Medicine

study. Moreover, the target participants of this study, who were above
age 60, were considered the “vulnerable population,” and additional
safeguards were necessary to prevent infection. Regulations on
permissible group sizes resulted in participants being divided into
subgroups of three to eight and prevented them from mingling with
participants from other subgroups. Moreover, lockdowns were
implemented (27) over the course of the study resulting in segments
of the program being run online. The subsequent introduction of
(VDS) (28) prevented
unvaccinated individuals from entering the museum, and a hybrid

vaccination differentiated measures

format with a mix of online and on-site implementation was adopted
in those cases. For the workshops in phase one of the study, an online
session was held on the twelfth week. As for the workshops in phase
two of the study, the online sessions were held on the fourth to eighth
week, while the hybrid sessions were held on the ninth to twelfth week.

An online intervention protocol based on the Singapore A-Health
Intervention was developed as a contingency plan. The online
intervention, which strictly adhered to the original protocol, allowed
for a smooth transition between in-person sessions at the museum
and online sessions in response to sudden changes in government
directives. The online intervention was implemented on a secured
video-conferencing platform, Zoom. User manuals and video tutorials
were created and shared with participants, and assistance was provided
to participants who required additional technical support. To enhance

frontiersin.org
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participant engagement on the online platform, breakout sessions
were offered for personalized consultation by the art educator, and
weekly milestones and lesson plans were sent to participants in
dedicated chat groups prior to the sessions. The hybrid intervention
was implemented on-site, with a dedicated research team member
attending to the participants who participated in the program online.
The art educator would first address the on-site participants and then
the online participants. While the dedicated research team member
was present to answer participant questions during the program, the
art educator would also check in on the online participants to provide
technical feedback. During the group sharing session, the research
team member would project the video conference onto a projector so
that the on-site participants could view the artworks of the online
participants and would also share the artworks of the on-site
participants with the online participants.

2.6 Outcome measures

Three outcome measures were adopted for this study. The first
includes quality of life, as assessed by EuroQol-5D (EQ5D) which
comprised of two parts (29). The first part is a questionnaire of five
items on mobility, self-care, daily activities, pain, and depressive
symptoms. Participants responded on a 5-point Likert scale where a
lower score represented better quality of life. The second part of the
questionnaire was a visual analog scale of the participant’s perceived
health ranging from 0 (worst health) to 100 (best health one can
imagine). The second outcome measure includes mental wellbeing, as
assessed by Warwick-Edinburgh Mental Wellbeing Scales
(WEMWBS), a 14-item scale assessing various domains of mental
wellbeing (30). Participants responded on a 5-point Likert scale where
a larger score represented better mental wellbeing. The third outcome
measure include frailty scores as assessed by the Centre of Excellence
on Longevity Self-administered Questionnaire (CESAM) (31). Itis a
20-item scale assessing multiple aspects of health such as drug intake,
memory complaints, health service utilization, and activities of daily
living. The scores ranged from 0 (vigorous) to 18 (severe frail).
Demographic information including age, gender, ethnicity, socio-
economic status, and health status were collected from participants
at baseline.

2.7 Data analysis

Allowing for an attrition rate of 5% at follow-up, a target sample
of 110 (55 participants for each group) provides 90% power to detect
an effect size of 0.55 (based on the results of the pilot study) between
the intervention group and the control group at 5% level of significance
(two-tailed test). Continuous variables were reported as mean and
standard deviation (SD), and categorical variables were reported as
frequencies and percentages. Linear mixed model was used (32) for
repeated measures outcomes (EQ5D, CESAM, and WEMWABS) to
derive estimates of average treatment effect across three follow-up
time points with restricted maximum likelihood estimation and
robust variance. Timepoint was specified as the fixed effect, and a
random effect was specified for individuals to account for correlation
between the repeated measurements on the same individual. The same
model estimated differences between groups at the 5-, 9- and 12-week
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time points through modeling the interaction of treatment group and
time (dummy). Mixed models are suitable for repeated measurements
and allow the inclusion of all available data in the presence of dropouts
(33). Regression coefficients (i.e., mean difference [MD]) and 95%
confidence intervals (ClIs) were estimated for the intervention group
compared to the control group from the multivariable model and
adjusted for age, sex, ethnicity, education, marital status, employment
status, presence of chronic illness, number of workshops done, and
baseline physical activity. Distribution of residuals was checked for the
suitability of the fitted model and no concern was noted. All
quantitative data were entered, and stored, in IBM SPSS v25 (Armonk,
NY, USA). All analyses were conducted using Stata v18.0 (StataCorp,
Taxes, USA) statistical software and two-sided p <0.05 was considered
for statistical significance. The Bonferroni correction (0.05/number of
groups) was applied for pair-wise comparisons over time when
interpreting statistical significance.

3 Results
3.1 Participant characteristics

A total of 112 participants were recruited, with 109 participants
successfully completing the study. The age of participants ranged from
60 to 80 years (M =66.6, SD=3.80), were mostly female (77%), and of
Chinese ethnicity (95%). The majority of the participants were retirees
(63%), were physically active (95%), and half were living with a
chronic health condition (54%). There was no significant difference
for all demographic measures between the intervention and control
group, except for age and physical activity. The intervention group
participants attended an average of 11.25 (SD=1.73) sessions of the
Singapore A-Health Intervention. Please refer to Table 1 for the full
participants’ information.

3.2 Outcome comparison results

Results from linear mixed models for each outcome are presented
in Table 2. The mean overall quality of life improved over time in the
intervention group compared to the control group. However, it was
not statistically significant (MD —0.77, 95% CI —2.51 to 0.98,
p=0.390) with a similar pattern at each follow-up time. Similarly,
there was no significant difference between intervention and control
group (MD —10.24, 95% CI —28.17 to 7.68, p=0.263) when quality of
life analyzed on the visual analog scale.

The overall mean frailty score showed some improvement over
time in the intervention group compared to the control group, but it
was not statistically significant (MD —1.17, 95% CI —4.20 to 1.86,
p=0.448) including at different follow-up times. Within the
intervention group, a consistent significant improvement over time
was observed (9-week vs. baseline MD —0.44, 95% CI —0.85 to —0.04,
p=0.032; 9-week vs. 5-week MD —0.64, 95% CI —1.03 to —0.24,
p=0.002; and 12-week vs. 5-week MD —0.51, 95% CI —0.91 to —0.10,
p=0.014).

Pre-test overall mean wellbeing score increased over time in the
intervention group compared to the control group. However, it was
not statistically significant (MD 1.47, 95% CI —12.05 to 15.00,
p=0.390) with similar pattern at each follow-up time. The post-test
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TABLE 1 Baseline characteristics of study participants.

Demographic information Total (n =112) Control (n = 56) Intervention (n = 56)
Age (year, mean (SD)) 66.6 (3.80) 67.3 (4.05) 65.8 (3.40)

Sex (1, %)

Male 26(23.2) 11 (19.6) 15 (26.8)

Female 86 (76.8) 45 (80.4) 41(73.2)

Marital status (n, %)

Single 27 (24.1) 15(26.8) 12 (21.4)
Married 73 (65.2) 36 (64.3) 37 (66.1)
Divorced / separated 7(6.3) 3(5.4) 4(7.1)
Widowed 5(4.5) 2(3.6) 3(5.4)

Highest Education Attained (11, %)

GCE ‘N;, ‘O’ level, GCE ‘A’ Level or ITE/Higher 32(28.6) 16 (28.6) 16 (28.6)

Nitec and below

Polytechnic Diploma or Professional Certificate 20(17.8) 11 (19.6) 9 (16.0)
Bachelor’s Degree 43 (38.4) 19 (33.9) 24 (42.9)
Postgraduate Degree 17 (15.2) 10 (17.9) 7 (12.5)
Ethnicity (1, %)

Chinese 107 (95.5) 53 (94.6) 54 (96.4)
Indian 2(1.8) 1(1.8) 1(1.8)

Other 3(2.7) 2(3.6) 1(1.8)

Employment status (n, %)

Full-time employed 9 (8.0) 3(5.4) 6(10.7)
Part-time employed 33(29.5) 19 (33.9) 14 (25)
Unemployed / retired 70 (62.5) 34 (60.7) 36 (64.3)

Monthly income (1, %)

No income 29 (25.9) 14 (25.0) 15 (26.8)
Less than §$1,500 29 (25.9) 17 (30.4) 12 (21.4)
$$1,500 to $$2,999 19 (17.0) 10 (17.9) 9(16.1)
$$3,000 to S$4,999 9 (8.0) 6(10.7) 3(5.4)
$$5,000 to $$6,999 6(5.4) 2(3.6) 4(7.1)
$$7,000 or more 5(4.5) 1(1.8) 4(7.2)
Prefer not to tell 15 (13.4) 6(10.7) 9(16.1)

Presence of chronic illness (1, %)

Yes 52 (46.4) 27 (48.2) 25 (44.6)
No 60 (53.6) 29 (51.8) 31(55.4)
Polypharmacy (1, %)*

None 55 (49.1) 23 (41.1) 32(57.1)
One to four types of medication 53 (47.3) 32(57.1) 21 (37.5)
Five to nine of medication 4(3.6) 1(1.8) 3(5.4)

Home support (1, %)°

Yes 1(0.9) 1(1.8) -

No 111 (99.1) 55(98.2) 56 (100)
ADL Score (/6, Mean + SD)* 5.90 (0.328) 5.89 (0.366) 5.91 (0.288)
TADL Score (/4, Mean + SD)* 3.97 (0.283) 3.95 (0.401) 4.00 (0)

Happy mood (n, %)

Happy 85 (75.9) 41 (73.2) 44 (78.6)

(Continued)
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TABLE 1 (Continued)

10.3389/fmed.2023.1238562

Total (n =112)

Demographic information

Control (n =56) Intervention (n = 56)

Unhappy 1(0.9) - 1(1.8)
Neither one nor the other 26 (23.2) 15 (26.8) 11 (19.6)
Practice of physical activity (1, %)"

Yes 107 (95.5) 51 (91.1) 56 (100)
No 5(4.5) 5(8.9) -
History of falls in the past 12 months (n, %)¢

Yes 16 (14.3) 7 (12.5) 9(16.1)
No 96 (85.7) 49 (87.5) 47 (83.9)
Number of A-Health Sessions Attended (Mean

(SD)) - - 11.25 (1.73)

“Taking prescribed medications for conditions; "Receiving help from family, friend or professional for daily living activities; ‘Ranging from 0 (dependent) to 6 (independent); “Ranging from 0

(non-autonomous) to 4 (autonomous); ‘Based on answer to the question “How do you feel today?”; ‘Regular physical activity (walking, bicycle, etc.) at least one hour per week in the past

month; #Based on answer to the question “Did you fall in the previous year?”.

mean wellbeing score (in intervention group only) significantly
improved over time at 9-week (MD 1.65, 95% CI 0.09 to 3.22,
p=0.039) and 12-week (MD 2.42, 95% CI 0.69 to 4.16, p=0.006)
compared to baseline scores.

4 Discussion

In summary, the quantitative findings indicated significant
improvements over time in frailty and wellbeing for the intervention
group but not quality of life. The findings of this study followed a
similar trend as the original A-Health intervention in the Montreal
Museum of Fine Arts (Quebec, Canada) where improvements in
frailty, psychological wellbeing, and quality of life were found (21, 22,
34). In Asia, the A-Health intervention conducted in Tokyo Fuji Art
Museum (Tokyo, Japan) resulted in significant improvements in
quality of life but not wellbeing, as well as mixed results on frailty (35,
36). However, there were no interaction effects over time for all
outcome measures in this study. Nonetheless, this study showcased the
value of multi-sector collaboration, and showed the potential roles
heritage institutions can play in supporting health promotion in
Singapore (37). Furthermore, these findings add to the growing body
of literature on the health promoting role of museum-based
interventions (38-40). The current research also adds value by
providing cross-cultural support and insights on the criteria for
successful implementation of an art and museum-based program for
healthy aging.

4.1 Understanding the results

The lack of interaction effects for the outcome measures could
be due to the potential confounding factors due to the COVID-19
pandemic which impacted the findings. For instance, physical
distancing measures required participants to be seated apart in
sub-groups of three to eight. The enforcement of such rules may have
limited the effectiveness of the program as participants had to
be mindful of their interactions with others. The program coincided
with two lockdowns, and this might have had an influence on the
participant’s wellbeing and quality of life, which affected participants’
responses on the psychometric measures. There may also be latent
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effects of transitioning between an in-person intervention to an online
or hybrid intervention which influenced the findings.

The significant effect of time on frailty and wellbeing suggests the
potential effectiveness of the A-Health intervention in impacting the
health of community dwelling older adults. Frailty is a reversible
condition and determinants such as depressive symptoms, cognitive
function, and the lack of social support (41) could be influenced by
participatory arts engagement. Participation in a structured art and
museum-based intervention offers an avenue for learning and skill
development which could support cognitive functioning. Informal
and formal lifelong learning at old age has been reported to
be beneficial in the domains of mental, psychological, social, and
physical health (42-44). For the Singapore A-Health Intervention
specifically, the design of the program was intellectually stimulating
and required the synthesis of new knowledge to form an art piece. For
instance, the challenges presented in the program, (i.e., having to
conceptualize an art piece within the confines of the given themes,
while amalgamating contents from the museum tours and professional
instruction) required one to activate multiple intelligences to solve
hurdles and produce an art piece (45, 46). As a result, participants
were driven to take ownership of their learning, and by the end of the
program, they were observed to be more comfortable with ambiguity
and adept in sourcing for information. To illustrate, participants
initially reported that the lack of reference pieces for their artwork was
a source of stress. However, for the subsequent art works, participants
embraced the uncertainty and adapted by discussing with their peers
or doing their own research. More information on the qualitative
findings were reported elsewhere in this journal (47). Moreover, the
program enabled participants to be more mindful and perceptive of
their surroundings, which has benefits to one’s physical, mental, social
and existential dimensions (48). The acquired skills are transferrable
and could have a sustainable impact on the participant’s lives after the
completion of the program (49). In addition, the group setting of the
program supports social connections and relationship building within
the community. With loneliness and social isolation on the rise among
the older population (50, 51), the Singapore A-Health Intervention
offers a safe and enriching way to remain connected even with the
added restrictions during the pandemic. These positive impacts might
have a virtuous effect on various domains of health, as explained by
the multi-level theoretical framework of mechanisms of action which
posits that there are multiple simultaneous causal mechanisms which
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TABLE 2 Summary of outcome measures by treatment group using linear mixed model.

10.3389/fmed.2023.1238562

Outcomes Baseline 5-week post baseline 9-week post baseline 12-week post baseline
Mean (SD) Mean (SD) MD (95% CI) Mean (SD) MD (95% CI) Mean (SD) MD (95% CI)

Between group comparison

EQ-5D

Intervention 5.59 (1.04) 5.67 (1.06) —0.03 (—=0.31 to 5.61 (0.96) —0.12 (—0.47 to 5.57 (0.90) 0.003 (=0.38 to

Control 5.55 (1.04) 5.66 (0.86) 0.24) 5.68 (0.81) 0.23) 5.53 (1.10) 0.38)

EQ-5D VAS

Intervention 85.9 (9.95) 84.7 (11.3) —1.90 (-6.14 to 86.3 (9.61) 0.47 (=3.93 to 86.3 (9.42) —0.54 (—4.96 to

Control 85.3 (12.8) 85.9 (9.54) 2.35) 84.9 (14.6) 4.87) 85.9 (10.5) 3.89)

CESAM (Frailty)

Intervention 1.46 (1.85) 1.65 (2.01) —0.11 (—0.67 to 1.02 (1.60) —0.52 (—1.09 to 1.15 (1.53) ~0.24 (—0.81 to

Control 1.88 (1.50) 2.18 (2.09) 0.45) 1.95 (1.80) 0.05) 1.80 (1.73) 0.33)

Pre-test WEMWBS

Intervention 57.7 (8.42) 57.7 (8.20) 0.05 (—1.60 to 58.1(8.02) 0.17 (—1.97 to 58.6 (8.09) —0.11 (—2.53 to

Control 57.9 (6.78) 57.8 (6.35) L71) 58.0 (6.43) 231) 58.7 (7.63) 2.30)

Within intervention group only (pairwise) comparison

CESAM (Frailty) 1.46 (1.85) 1.65 (2.01) 0.19 (—0.20 to 1.02 (1.60) —0.44 (—0.85 to 1.15 (1.53) —0.32 (-0.72 to
0.59) —0.04) 0.09)

Post-test WEMWBS 55.7 (7.18) 56.7 (8.50) 0.82 (—0.41 to 57.6 (8.36) 1.65 (0.09 to 58.5 (8.22) 2.42 (0.69 to
2.05) 3.22) 4.16)

VAS, Visual Analog Scale; WEMWBS, Warwick-Edinburgh Wellbeing Scale; SD, standard deviation; MD, mean difference; CI, confidence interval. Between group MD was calculated by the
linear mixed model and each model was adjusted for age, sex, ethnicity, education, marital status, employment status, presence of chronic illness, number of workshops done, and baseline

physical activity.

interact with each other resulting in better outcomes (52). Overall, the
current study contributes to the growing literature on the effectiveness
of visual arts participation on mental and physical health benefits such
as reduced chronic pain, increased mobility, and increased vigor
among older adults (53).

4.2 Limitations and future directions

Despite the encouraging findings generated from this study, there
are caveats that should be considered. Firstly, in terms of sampling,
majority of the participants were female, of Chinese ethnicity and had
a college degree which limits the generalizability of the findings.
Additionally, participants were recruited through open recruitment
where interested participants signed up for the study. It may be argued
that the participants already had an interest in the arts prior to the
intervention and this may be a confounder. Moreover, in the first
phase of the study, spouses who were recruited were randomized into
different groups (i.e., intervention and control group) and their
informal exchange of experiences may have had an impact on the
findings. However, this was addressed in the second phase where
spouses were randomized into the same group. Future research could
adopt a stratified sampling method for a more representative sample
of the Singapore older population.

Secondly, this intervention was tested on a profile of healthy,
community-dwelling older adults who were highly educated and
English-speaking, and thus would require further refinement and
testing for other populations of older adults. Also, while this study
shown the positive impact of a 12-week, 24-h museum-based
intervention, the optimal dosage is not ascertained. Future studies
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could investigate the suitable dosage of the A-Health intervention for
social prescription.

Thirdly, the outcome measures used in this study consisted of self-
reported measures which could be used as a foundation for further
evaluation using a mixture of self-reported and objective health
measures. Participants in the study also suggested that the quantitative
measures might be limited in scope as it included only frailty, general
wellbeing, and quality of life, and could be expanded to evaluate a
more holistic assessment of health.

Fourthly, the intervals between assessment were relatively
12-weeks) and could
be expanded in subsequent longitudinal investigations. Moreover,

short (baseline, 5-weeks, 9-weeks,

although efforts were made to conceal the allocation to avoid bias
during the baseline assessment, researchers were aware of the
group allocation after baseline assessment. As a result, there may
be a possibility of an expectation bias, where improvements in the
outcomes might be due to the participants’ expectations of benefit
from receiving the treatment, rather than the treatment itself.
While this is a challenge commonly faced in the field and reported
in systematic reviews and meta-analyses (13, 17), future research
could consider implementing the intervention with separate teams
of interventionists and assessors to reduce bias. Furthermore, the
control group was not wait-listed for later treatment, which may
have led to nocebo effects. In future studies, participants in the
control group could be assigned to an active group to reduce the
risk of nocebo effects or a wait-list control group to ensure equal
opportunities to receive the intervention. Researchers could also
use measures to assess for the participant’s expectations about
their assigned condition and control for these expectations
during analysis.
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Finally, as with other participatory arts interventions, the A-Health
intervention is complex and multi-faceted. With external influences
and further adjustments to the protocol due to the pandemic,
replicability and generalizability was limited. Additionally, the
intervention mechanisms were not ascertained in the current study.
Nonetheless, implementation during the COVID-19 pandemic
provided a unique opportunity to understand the impact of the
program which shows promise in benefitting an older adult’s physical
and psychological wellbeing even during a pandemic. Furthermore,
this study highlighted the importance of a strong support system
between stakeholders and structured session design for better
adaptability during disruptions, and this aspect could be explored
further in future studies. Future investigations could adopt other
research approaches such as an implementation science approach or a
realist approach for a holistic understanding of the intervention.
Implementation science focuses on integrating research findings and
evidence-based practices to enhance the quality and effectiveness of the
intervention (54), while a realist approach could provide insights to
how and for whom the intervention is effective for (55).

5 Conclusion

The Singapore A-Health intervention shows promise in
enhancing wellbeing and improving frailty for community-dwelling
older adults in Singapore during the pandemic. These findings
support the 12-week A-Health protocol across cultures, adding to the
growing body of empirical evidence on the benefits of arts and
museum interventions, as well as the value of art and cultural
institutions and multisector collaborations in supporting the health
of rapidly aging populations. Similar findings from comparative
international RCTs from Canada and Japan further show that such
benefits transcend social, cultural, and societal contexts.

Data availability statement

The datasets presented in this article are not readily available
because the original contributions presented in the study are included
in the article/supplementary material, further inquiries can be directed
to the corresponding author. Requests to access the datasets should
be directed to andyhyho@ntu.edu.sg.

Ethics statement

The studies involving humans were approved by NTU
Institutional Review Board (NTU-IRB). The studies were conducted

References

1. World Health Organization. Ageing and health: World Health Organization,
(2022) Available at: https://www.who.int/news-room/fact-sheets/detail/ageing-and-
health#:~:text=By%202030%2C%201%20in%206,will%20double%20(2.1%20billion).

2. Collard RM, Boter H, Schoevers RA, Oude Voshaar RC. Prevalence of frailty in
community-dwelling older persons: a systematic review. ] Am Geriatr Soc. (2012)
60:1487-92. doi: 10.1111/§.1532-5415.2012.04054.x

3. Chong EY, Lim AH-S, Mah FCY, Yeo LHW, Ng ST, Yi H. Assessing the psychosocial
dimensions of frailty among older adults in Singapore: a community-based cross-
sectional study. BMJ Open. (2022) 12:€047586. doi: 10.1136/bmjopen-2020-047586

Frontiers in Medicine

10.3389/fmed.2023.1238562

in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

AH and OB designed the study and obtained funding. MT designed
the art and museum engagement activities. SM, SG, GY, AT, YY, and KG
was involved in the implementation of the research study. AH, RB, and
SM conducted the analysis. All authors contributed to data interpretation,
as well as the writing and revision of the manuscript.

Funding

This study is jointly funded by the Sir Mortimer B. Davis Jewish
General Hospital and Lee Kong Chian School of Medicine, Nanyang
Technological University.

Acknowledgments

This study is made possible with the generous support of (1)
NTU Research Team: Oindrila Dutta, Jodie Yam, Reen Ho; (2)
National Gallery Singapore: Koh Yishi, Mark Chia; (3) National
Gallery Singapore (Docents): Constance, Jenny, Jacqueline, Mae,
Pauline, Roopa, Chee Sing; (4) Participating Art Educators: Joanne
Lio, Karen Koh; (5) all participants and volunteers. We thank you for
your time and meaningful efforts. RB would also like to acknowledge
the NTHR Applied Research Collaboration (ARC) West Midlands. RB
is a member of the College of Experts in Versus Arthritis.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

4. Maresova P, Javanmardi E, Barakovic S, Barakovic Husic J, Tomsone S, Krejcar O,
et al. Consequences of chronic diseases and other limitations associated with old age - a
scoping review. BMC Public Health. (2019) 19:1431. doi: 10.1186/512889-019-7762-5

5. Sun X, Liu W, Gao Y, Qin L, Feng H, Tan H, et al. Comparative effectiveness of
non-pharmacological interventions for frailty: a systematic review and network meta-
analysis. Age Ageing. (2023) 52:afad004. doi: 10.1093/ageing/afad004

6. Travers J, Romero-Ortuno R, Bailey J. Cooney MT. delaying and reversing frailty:
A systematic review of primary care interventions. Br ] Gen Pract. (2019) 69, 69:¢61-9.
doi: 10.3399/bjgp18X700241

frontiersin.org


https://doi.org/10.3389/fmed.2023.1238562
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
mailto:andyhyho@ntu.edu.sg
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health#:~:text=By%202030%2C%201%20in%206,will%20double%20(2.1%20billion
https://www.who.int/news-room/fact-sheets/detail/ageing-and-health#:~:text=By%202030%2C%201%20in%206,will%20double%20(2.1%20billion
https://doi.org/10.1111/j.1532-5415.2012.04054.x
https://doi.org/10.1136/bmjopen-2020-047586
https://doi.org/10.1186/s12889-019-7762-5
https://doi.org/10.1093/ageing/afad004
https://doi.org/10.3399/bjgp18X700241

Ho et al.

7. Fancourt D, Finn S. What is the evidence on the role of the arts in improving health
and well-being? A scoping review. Copenhagen: WHO Regional Office for Europe (2020).

8. Davies CR, Rosenberg M, Knuiman M, Ferguson R, Pikora T, Slatter N. Defining
arts engagement for population-based Health Research: art forms, activities and level of
engagement. Arts Health. (2012) 4:203-16. doi: 10.1080/17533015.2012.656201

9. National Arts Council. National Population Survey on the Arts. singapore: National
Arts Council Singapore (2013).

10. National Endowment for the Arts. U.S. patterns of arts participation: a full report
from the 2017 survey of public particiaption in the arts. Washington, DC: National
Endowment for the Arts (2019).

11. Noice T, Noice H, Kramer AF. Participatory arts for older adults: A review of
benefits and challenges. Gerontologist. (2014) 54:741-53. doi: 10.1093/geront/gnt138

12. Castora-Binkley M, Noelker L, Prohaska T, Satariano W. Impact of arts
participation on health outcomes for older adults. ] Aging, Human, Arts. (2010)
4:352-67. doi: 10.1080/19325614.2010.533396

13. Dunphy K, Baker FA, Dumaresq E, Carroll-Haskins K, Eickholt J, Ercole M, et al.
Creative arts interventions to address depression in older adults: a systematic review of
outcomes, processes, and mechanisms. Front Psychol. (2019) 9:2655. doi: 10.3389/
fpsyg.2018.02655

14. Masika GM, Doris YSE, Li PWC. Visual art therapy as a treatment option for
cognitive decline among older adults. A systematic review and meta-analysis. ] Adv
Nurs. (2020) 76:1892-910. doi: 10.1111/jan.14362

15. Fraser A, Bungay H, Munn-Giddings C. The value of the use of participatory arts
activities in residential care settings to enhance the well-being and quality of life of older
people: A rapid review of the literature. Arts Health. (2014) 6:266-78. doi:
10.1080/17533015.2014.923008

16. Young R, Camic PM, Tischler V. The impact of community-based arts and health
interventions on cognition in people with dementia: A systematic literature review.
Aging Ment Health. (2016) 20:337-51. doi: 10.1080/13607863.2015.1011080

17. Curtis A, Gibson L, O’brien M, Roe B. Systematic review of the impact of arts for
health activities on health, wellbeing and quality of life of older people living in care
homes. Dementia. (2018) 17:645-69. doi: 10.1177/1471301217740960

18. Smiraglia C. Targeted museum programs for older adults: A research and program
review. Curator Museum J. (2016) 59:39-54. doi: 10.1111/cura.12144

19. Komatsu M, Obayashi K, Tomioka K, Morikawa M, Jojima N, Okamoto N, et al.
The interaction effect between physical and cultural leisure activities on the subsequent
decline of instrumental Adl: the Fujiwara-Kyo study. Environ Health Prev Med. (2019)
24:71. doi: 10.1186/s12199-019-0826-4

20. Fancourt D, Steptoe A. Comparison of physical and social risk-reducing factors
for the development of disability in older adults: A population-based cohort study. J
Epidemiol Commun Health. (2019) 73:906-12. doi: 10.1136/jech-2019-212372

21. Beauchet O, Bastien T, Mittelman M, Hayashi Y, Hau Yan Ho A. Participatory
art-based activity, community-dwelling older adults and changes in health condition:
results from a pre—post intervention, single-arm, prospective and longitudinal study.
Maturitas. (2020) 134:8-14. doi: 10.1016/j.maturitas.2020.01.006

22. Beauchet O, Cooper-Brown LA, Hayashi Y, Deveault M, Ho AHY, Launay CP. Health
benefits of “Thursdays at the Montreal Museum of Fine Arts”: results of a randomized clinical
trial. Maturitas. (2021) 153:26-32. doi: 10.1016/j.maturitas.2021.07.013

23. Feng L, Chong MS, Lim WS, Ng TP. The modified Mini-mental state examination
test: normative data for Singapore Chinese older adults and its performance in detecting
early cognitive impairment. Singap Med J. (2012) 53:458-62.

24.Butler RN. The life review: an interpretation of reminiscence in the aged.
Psychiatry. (1963) 26:65-76. doi: 10.1080/00332747.1963.11023339

25. Staudinger UM. Life reflection: a social-cognitive analysis of life review. Rev Gen
Psychol. (2001) 5:148-60. doi: 10.1037/1089-2680.5.2.148

26. Haber D. Life review: implementation, theory, research, and therapy. Int ] Aging
Hum Dev. (2006) 63:153-71. doi: 10.2190/DA9G-RHK5-N9JP-T6CC

27. Ministry of Health Singapore. Updates on local situation and heightened alert to
minimise transmission. Singapore: Ministry of Health Singapore (2021).

28. Ministry of Health Singapore. Protecting the vulnerable, securing our future.
Singapore: Ministry of Health Singapore (2021).

29. Brooks R, EuroQol Group. Euroqol: the current state of play. Health Policy. (1996)
37:53-72. doi: 10.1016/0168-8510(96)00822-6

30. Tennant R, Hiller L, Fishwick R, Platt S, Joseph S, Weich S, et al. The Warwick-
Edinburgh mental well-being scale (Wemwbs): development and Uk validation. Health
Qual Life Outcomes. (2007) 5:1-13. doi: 10.1186/1477-7525-5-63

31. Beauchet O, Launay CP, Merjagnan C, Kabeshova A, Annweiler C. Quantified self
and comprehensive geriatric assessment: older adults are able to evaluate their own
health and functional status. PLoS One. (2014) 9:€100636. doi: 10.1371/journal.
pone.0100636

Frontiers in Medicine

10.3389/fmed.2023.1238562

32. Paskins Z, Bromley K, Lewis M, Hughes G, Hughes E, Hennings S, et al. Clinical
effectiveness of one ultrasound guided intra-articular corticosteroid and local
Anaesthetic injection in addition to advice and education for hip osteoarthritis (hit
trial): single blind, parallel group, three arm randomised controlled trial. BMJ. (2022)
377:e068446. doi: 10.1136/bmj—2021—068446

33. Rabe-Hesketh S, Skrondal A. Multilevel and longitudinal modeling using Stata. 3rd
ed. USA: STATA press (2012).

34. Beauchet O, Bastien T, Ho AHY, Vilcocq C, Galery K, Launay CP. Long-term
effects of the Montreal Museum of Fine Arts Participatory Activities on frailty in older
community dwellers: results of the a-health study. Eur Geriatr Med. (2021) 12:295-302.
doi: 10.1007/541999-020-00408-w

35. Hayashi Y, Matskiv ], Galery K, Beauchet O. Productive arts engagement at the
Tokyo Fuji art Museum and its health effects on the older Japanese population: results
of a randomized controlled trial. Front Med. (2023) 10:1188780. doi: 10.3389/
fmed.2023.1188780

36. Beauchet O, Cooper-Brown LA, Hayashi Y, Deveault M, Launay CP. Improving
the mental and physical health of older community-dwellers with a museum
participatory art-based activity: results of a multicentre randomized controlled trial.
Aging Clin Exp Res. (2022) 34:1645-54. doi: 10.1007/s40520-022-02139-3

37. Tan MKB, Tan CM. Curating wellness during a pandemic in Singapore: Covid-19,
museums, and digital imagination. Public Health. (2021) 192:68-71. doi: 10.1016/j.
puhe.2021.01.006

38. Thomson LJ, Lockyer B, Camic PM, Chatterjee H]J. Effects of a museum-based
social prescription intervention on quantitative measures of psychological wellbeing in
older adults. Perspect Public Health. (2018) 138:28-38. doi: 10.1177/1757913917737563

39. Thomson LJM, Chatterjee HJ. Well-being with objects:evaluating a museum
object-handling intervention for older adults in health care settings. ] Appl Gerontol.
(2016) 35:349-62. doi: 10.1177/0733464814558267

40. Camic PM, Chatterjee HJ. Museums and art galleries as Partners for Public Health
Interventions. Perspect Public Health. (2013) 133:66-71. doi: 10.1177/1757913912468523

41. Wleklik M, Uchmanowicz I, Jankowska EA, Vitale C, Lisiak M, Drozd M, et al.
Multidimensional approach to frailty. Front Psychol. (2020) 11:564. doi: 10.3389/
fpsyg.2020.00564

42. Narushima M, Liu J, Diestelkamp N. Lifelong learning in active ageing discourse:
its conserving effect on wellbeing Health and Vulnerability. Ageing Soc. (2018)
38:651-75. doi: 10.1017/S0144686X16001136

43. Molina MA, Schettini R. Lifelong learning and quality of life In: F Rojo-Pérez and
G Fernandez-Mayoralas, editors. Handbook of active ageing and quality of life: From
concepts to applications. Cham: Springer International Publishing (2021). 111-9.

44. Yee HHL, Fong BYE, Ng TKC, Law VTS. Healthy ageing and lifelong learning in
Hong Kong In: VTS Law and BYF Fong, editors. Ageing with dignity in Hong Kong and
Asia: Holistic and humanistic care. Singapore: Springer Nature Singapore (2022). 321-31.

45. Sternberg R]J. The theory of successful intelligence. J Psychol. (2005) 39:189-202.
doi: 10.1037/1089-2680.3.4.2

46. Gardner H. Creators: Multiple intelligences. The origins of creativity. Oxford: Oxford
Univeristy Press (2001). p. 117-144.

47.Ma SHX, Tan MKB, Goh SSN, Yeo G, Teng A, Yang Y, et al. A qualitative
examination on the implementation of participatory “A’rt-based activity on “Health” of
older community-dwellers: what worked for the Singapore a-health intervention?. Front.
Med. (2023) 10:1238563. doi: 10.3389/fmed.2023.1238563

48.Nilsson H, Billow PH, Kazemi A. Mindful sustainable aging: advancing a
comprehensive approach to the challenges and opportunities of old age. Eur J Psychol.
(2015) 11:494-508. doi: 10.5964/ejop.v11i3.949

49. Laal M, Aliramaei A, Laal A. Lifelong learning and art. Procedia Soc Behav Sci.
(2014) 116:4047-51. doi: 10.1016/j.sbspro.2014.01.888

50. Su'Y, Rao W, Li M, Caron G, D’Arcy C, Meng X. Prevalence of loneliness and social
isolation among older adults during the Covid-19 pandemic: A systematic review and
Meta-analysis. Int Psychogeriatr. (2023) 35:229-41. doi: 10.1017/S1041610222000199

51. Malhotra R, Tareque MI, Saito Y, Ma S, Chiu C-T, Chan A. Loneliness and health
expectancy among older adults: a longitudinal population-based study. ] Am Geriatr Soc.
(2021) 69:3092-102. doi: 10.1111/jgs.17343

52. Fancourt D, Aughterson H, Finn S, Walker E, Steptoe A. How leisure activities
affect health: A narrative review and multi-level theoretical framework of mechanisms
of action. Lancet Psychiatry. (2021) 8:329-39. doi: 10.1016/s2215-0366(20)30384-9

53. McQuade L, O’Sullivan R. Examining arts and creativity in later life and its impact
on older People’s health and wellbeing: a systematic review of the evidence. Perspect
Public Health. (2023) 17579139231157533:175791392311575. doi:
10.1177/17579139231157533

54. Bauer MS, Damschroder L, Hagedorn H, Smith J, Kilbourne AM. An introduction
to implementation science for the non-specialist. BMC Psychol. (2015) 3:32. doi:
10.1186/s40359-015-0089-9

55. Pawson R, Tilley N. Realistic evaluation. London: Sage (1997).

frontiersin.org


https://doi.org/10.3389/fmed.2023.1238562
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1080/17533015.2012.656201
https://doi.org/10.1093/geront/gnt138
https://doi.org/10.1080/19325614.2010.533396
https://doi.org/10.3389/fpsyg.2018.02655
https://doi.org/10.3389/fpsyg.2018.02655
https://doi.org/10.1111/jan.14362
https://doi.org/10.1080/17533015.2014.923008
https://doi.org/10.1080/13607863.2015.1011080
https://doi.org/10.1177/1471301217740960
https://doi.org/10.1111/cura.12144
https://doi.org/10.1186/s12199-019-0826-4
https://doi.org/10.1136/jech-2019-212372
https://doi.org/10.1016/j.maturitas.2020.01.006
https://doi.org/10.1016/j.maturitas.2021.07.013
https://doi.org/10.1080/00332747.1963.11023339
https://doi.org/10.1037/1089-2680.5.2.148
https://doi.org/10.2190/DA9G-RHK5-N9JP-T6CC
https://doi.org/10.1016/0168-8510(96)00822-6
https://doi.org/10.1186/1477-7525-5-63
https://doi.org/10.1371/journal.pone.0100636
https://doi.org/10.1371/journal.pone.0100636
https://doi.org/10.1136/bmj-2021-068446
https://doi.org/10.1007/s41999-020-00408-w
https://doi.org/10.3389/fmed.2023.1188780
https://doi.org/10.3389/fmed.2023.1188780
https://doi.org/10.1007/s40520-022-02139-3
https://doi.org/10.1016/j.puhe.2021.01.006
https://doi.org/10.1016/j.puhe.2021.01.006
https://doi.org/10.1177/1757913917737563
https://doi.org/10.1177/0733464814558267
https://doi.org/10.1177/1757913912468523
https://doi.org/10.3389/fpsyg.2020.00564
https://doi.org/10.3389/fpsyg.2020.00564
https://doi.org/10.1017/S0144686X16001136
https://doi.org/10.1037/1089-2680.3.4.2
https://doi.org/10.3389/fmed.2023.1238563
https://doi.org/10.5964/ejop.v11i3.949
https://doi.org/10.1016/j.sbspro.2014.01.888
https://doi.org/10.1017/S1041610222000199
https://doi.org/10.1111/jgs.17343
https://doi.org/10.1016/s2215-0366(20)30384-9
https://doi.org/10.1177/17579139231157533
https://doi.org/10.1186/s40359-015-0089-9

	Effects of participatory ‘A’rt-Based Activity On ‘Health’ of Older Community-Dwellers: results from a randomized control trial of the Singapore A-Health Intervention
	1 Introduction
	1.1 Background

	2 Methodology
	2.1 Study design and participants
	2.2 Randomization
	2.3 Procedures
	2.4 Intervention design
	2.5 Pandemic-influenced protocol
	2.6 Outcome measures
	2.7 Data analysis

	3 Results
	3.1 Participant characteristics
	3.2 Outcome comparison results

	4 Discussion
	4.1 Understanding the results
	4.2 Limitations and future directions

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	 References

