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ARTICLE INFO ABSTRACT

Keywords: Objective: . This study aims to examine and compare changes in frailty status, well-being and quality of life in
ExRerimental Study community-dwelling older adults living in Montreal (Quebec, Canada) participating in a 3-month session of
Frailty weekly “Thursdays at the Museum” and in their control counterparts who did not participate in art-based

Art-based activity

activities.
Community dwelling

Methods: . 165 older community dwellers were recruited to a randomized controlled trial with two parallel
groups (intervention versus control). The intervention was weekly participatory art-based activities over a 3-
month period carried out at the Montreal Museum of Fine Arts (MMFA, Montreal, Quebec, Canada). Frailty,
well-being and quality of life were assessed using standardized questionnaires completed at baseline (M0) and
before the fifth (M1), ninth (M2) and twelfth (M3) workshops in the intervention group. The control group
completed these questionnaires according to the same schedule. The outcomes were mean values of frailty, well-
being and quality of life scores, as well as the distribution of frailty categories (vigorous versus mild, moderate
and severe frailty) at MO, M1, M2 and M3.

Results: . The intervention group showed significant improvements in frailty, well-being and quality of life scores
(P<0.004) when compared with the control group.

Conclusion: . The results suggest that the 3-month session of weekly “Thursdays at the Museum” may improve
both physical and mental health in Montreal community-dwelling older adults.

1. Background stimulation that usually evokes a positive experience and can improve
individuals’ well-being, quality of life and physical health condition
The World Health Organization (WHO) European Regional Office which includes frailty (1). Frailty is an age-related syndrome charac-

reported that art-based activities (i.e., activities involving creative terized by being vulnerable to adverse health outcomes and results from
imagination that express technical proficiency, beauty, emotional physiological aging-associated decline combined with cumulative
power, or conceptual ideas), regardless of their characteristics, may chronic comorbidities and social issues such as isolation (2,3). In Can-
benefit both mental and physical health in a scoping review published at ada, it was estimated that 1.5 million older individuals were frail in
the end of 2019 (1). For older individuals, it was underscored that 2019 (4). In 10 years, well over two million Canadians may be living
engagement in art-based activities may reduce the risk of developing with frailty (4). Due to their health benefits, art-based activities could be
frailty and slow down frailty’s progression (1). An art-based activity is a a solution to address the challenge of preventing frailty in Canada’s
multimodal intervention involving sensory, cognitive and emotional aging population.
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Museums and art galleries are key stakeholders in the artistic milieu.
Traditionally, their vocations were to be collectors and guardians of
cultural artifacts and institutions of arts education, but this has changed
with time (5). Today, they are academic and research institutions. More
recently, museums and galleries have begun hosting art-based activities
that bring community dwellers into their spaces and have, thus, been
identified as potential key actors in support of a healthier population
(6-12). According to the WHO review and the English Alliance of Mu-
seums for Health and Wellbeing (EAMHW), art-based activities may be
efficient and cost-effective interventions to improve both mental and
physical health, but more supporting evidence is needed (1,13). In 2018,
an EAMHW report titled "Museums for Health and Wellbeing" identified
focusing on aging populations and validating the positive effects of
museums’ art-based activities with appropriate tools and study designs
as priorities for the coming years (13).

Few museum art-based activity programs have involved older adults
living in the community (1,11,14). Frailty may be prevented or reversed
at its onset, explaining why older adults with mild frailty may benefit
from interventions aimed at reducing it the most when compared to
those with more advanced stage of frailty (3,15). Recently, we showed
that it was possible to reverse frailty in older community dwellers living
in Montreal (Quebec), especially those early in the onset of frailty (15).
A pre-post intervention, single arm, prospective and longitudinal design
showed the multidimensional benefits of a 3-month session of weekly
“Thursdays at the Museum.” This art-based activity, developed by the
Montreal Museum of Fine Arts (MMFA, Montreal, Quebec, Canada),
reduced frailty and improved participants’ well-being and quality of life
(15). The main limitation of this first experimental study was its design,
as it was not a randomized clinical trial (RCT), which is the methodo-
logical gold standard for examining the effects of such interventions
(16). Thus, a second experimental study was performed to evaluate the
hypothesis that it is possible to reproduce the health benefits observed in
the first study using a RCT design. This second study aims to examine
and compare the changes in frailty, well-being and quality of life
observed in older adults participating in a 3-month session of weekly
“Thursdays at the Museum” at the MMFA and in their control counter-
parts who did not participate in art-based activities.

2. Materials and Methods
2.1. Population

A total of 165 participants living in the urban area of Montreal
(Quebec, Canada) were recruited and completed a 3-month period of
assessment between March 2019 and November 2019. A full description
of the recruitment and follow-up procedure has previously been
described (15). Briefly, individuals enrolled in the study were: MMFA
visitors; aged 65 and over; living at home or in an autonomous residence
with internet access; able to understand, read and write French and/or
English; agreeing to give informed consent and life expectancy over 15
months. Among those contacted by email, 209 registered on the McGill
Centre of Excellence on Longevity (CEEXLO; Montreal, Quebec, Canada)
Web platform. They were contacted for a phone screening of the selec-
tion criteria and 11 (5.3%) were excluded. A total of 198 individuals
were enrolled in the study, signed the consent form and randomized to
intervention and control groups. Among them, 13 (6.6%; 3 in the
intervention and 10 in the control group) withdrew their consent before
the baseline assessment. 185 (93.4%) participants (97 in the interven-
tion group and 88 in the control group) underwent the full baseline
assessment. 15 (15.5%) participants in the intervention group and 5
(5.7%) in the control group dropped out during the 3-month follow-up
period. Among participants having dropped out, 1 in the control
group and 3 in the intervention group withdrew their consent after the
first workshop (MO). A total of 4 participants in the control group and 12
in the intervention group missed at least two assessments (M1, M2, M3)
over the follow-up period. There was no significant difference in
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baseline characteristics between those who dropped out and those who
did not drop out (Data not shown). Figure 1 shows a flow diagram de-
tailing participant selection and follow-up in the RCT.

2.2. Study design

The study was a unicenter (the MMFA in Montreal, Quebec, Canada)
controlled RCT in two parallel groups: an intervention group composed
of individuals who participated in “Thursdays at the Museum” versus a
control group composed of individuals who did not participate in this
art-based activity. Control group participants were asked to commit to
withholding participation in art-related interventions for the study
period, to avoid participating in social programs and to report any other
activity practiced during the same time. Participants were randomly
allocated to intervention (participatory art-based activity) or control (i.
e, no participation in an art-based activity) groups by a block
randomization with a block size of 1. The block randomization method
is designed to randomize participants into groups of equal sizes. This
method is used to ensure a balance in sample size across groups over
time. Participants were not blinded to the intervention, whereas in-
vestigators were blinded to the allocation of the intervention and
assessment of results. This RCT is registered on the ClinicalTrials.gov
website (project number NCT03679715) and followed the CONSORT
guidelines for RCTs (17).

2.3. Intervention

The intervention was a participatory art-based activity consisting of
art creation in a group setting during weekly 2-hour afternoon work-
shops performed in a dedicated room at the MMFA. A session was
composed of 12 consecutive weeks. Two sessions (March to May 2019
and September to November 2019) were set up. Each session’s partici-
pants were also separated into two groups, which met either Tuesdays or
Wednesdays. Different topics were explored over four consecutive
workshops for each of the three months. The monthly topics for the first
session were abstract painting, book binding and rolled paper. The
topics for the second session were drawing the live model, creating a
mini-fanzine (magazine or photo book) and stained-glass painting. Each
workshop was managed by two arts and culture facilitators who pro-
posed interactive handmade art activities targeting creativity (abstract
painting/drawing the live model), handicraft techniques (book binding/
mini-fanzine), or fine motor skills (rolled paper and stained glass
painting). Regardless of the weekly workshops’ topics, they all adopted
a consistent structure divided into three consecutive periods, including a
presentation of the activity’s objective, choice of medium and commu-
nication of technical advice to all participants. Among participants in
the intervention group who completed the 3-month session of inter-
vention (n=165), none missed a workshop.

2.4. Assessment

2.4.1. Baseline assessment

Baseline assessment was performed in a dedicated room at the
MMFA before (MO) the first workshop. The computer proficiency
questionnaire (CPQ) was used to assess ability to use a computer (18). Its
scores range from 5 (i.e., never tried) to 30 (i.e., very easily). This in-
formation was collected on a paper form. For all subsequent collection of
information, the CEEXLO’s Web platform was used. The participants’
socio-demographic characteristics (i.e., age, sex, ethnicity) were recor-
ded. Frailty was assessed using the Centre of Excellence
Self-AdMinistered questionnaire (CESAM) (19). Using 20 close-ended
questions, CESAM examines different subdomains of mental and phys-
ical health: weight loss; polypharmacy (i.e., number of therapeutic
classes taken on a daily basis > 5); vision, hearing and memory prob-
lems; home support; activities of daily living (ADL) and instrumental
activities of daily living (IADL) (20,21); mood; practice of regular
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Figure 1. Consort flow diagram detailing selection and follow-up of participants in the RCT

physical activity; and history of falls in the past 12 months. CESAM was
filled out by the participants themselves under the supervision of Prin-
cipal Investigator representatives. Two measures were obtained: 1) a
global frailty score ranging from 0 (i.e., best health condition) to 18 (i.e.,
worst health condition) and 2) a frailty stage, categorized as vigorous
(score 0-3), mild frailty (score 4-7), moderate frailty (score 8-12) and
severe frailty (score >12). EuroQol-5D (EQ-5D) was used to assess
quality of life (22). This tool is composed of a questionnaire examining
physical health issues, with scores ranging from 0 (i.e., no issue) to 25 (i.
e, worst issue), and a visual analogue scale (VAS) assessing
self-perceived health, ranging from 0 (i.e., worst health imaginable) to
100 (i.e., best health imaginable). Wellbeing was assessed using the
Warwick-Edinburgh ~ Mental =~ Wellbeing  Scale = (WEMWBS)
self-administered questionnaire (23), which is composed of 14 positively
worded items and produces scores ranging from 14 (i.e., none of the
time) to 70 (i.e., all the time). All tools were available in French and
English on the CEEXLO’s Web platform. The reliability of these tools was
observed over the period of the first experimental study, which included
similar participants (15).

2.4.2. Follow-up assessments

CESAM, WEMWRBS and EQ-5D questionnaires were repeated before
the fifth (M1), ninth (M2) and twelfth (M3) workshops in the inter-
vention group. The control group completed these questionnaires ac-
cording to the same schedule. All questionnaires were filled out at home
using the CEEXLO’s Web platform with support by phone if needed.

3.5. Outcomes

The primary outcome was the mean CESAM score and the secondary
outcomes were mean value of EQ-5D scores and the distribution of
frailty categories (vigorous, mild, moderate and severe frailty) at MO,
M1, M2 and M3.
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2.7. Ethical considerations

Participants were included after giving written informed consent for
research. The ethics committee of the Jewish General Hospital (Mon-
treal, Quebec, Canada) approved the project (2019-1493).

2.8. Statistics

Means, standard deviations (SD), frequencies and percentages were
used to describe participants’ characteristics. Inter- and intra-group
comparisons were performed using unpaired or paired t-tests, analyses
of variance (ANOVA) with repeated measure design or Chi-squared
tests, as appropriate. ANOVA with repeated measure design were per-
formed to examine the effect of the participatory art-based activity on
each questionnaire’s scores (i.e., CESAM, WEMWBS and EQ-5D scores)
adjusted for time (i.e., MO, M1, M2 and M3) and participants’ baseline
characteristics (i.e., age, sex, ethnicity, home support, polypharmacy,
scores of ADL and IADL, mood, practice of physical activity, history of
falls in the past 12 months and the CPQ score). P-values less than 0.05
were considered statistically significant for linear regressions. All sta-
tistics were performed using SPSS (version 23.0; SPSS, Inc., Chicago, IL).

3. Results

There was no significant difference between groups for participants’
baseline characteristics (Table 1). As shown in Table 2, there was a
significant trend of decreasing EQ-5D questionnaire scores (P<0.002) in
the intervention group from MO to M3. Inter-group comparisons showed
that EQ-5D questionnaire (P=0.018) and VAS (P=0.014) scores were
significantly lower in the intervention group compared to the control
group at M3. At M1, the EQ-5D VAS score was also significantly lower in
the intervention group compared to the control group (P=0.007).
CESAM scores were lower in the intervention group compared to control
group at M3 (P=0.038). Figure 2 shows the evolution in the proportions
of participants with vigorous, mild and moderate frailty in the control
and intervention groups from MO to M3. The proportion of vigorous
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Figure 2. Evolution of frailty categories in control (n=83) and intervention
(n=82) groups

concerts, museums or galleries and the cinema, revealed that it was
possible to reduce older adults’ risk of developing frailty or slow the rate
of their frailty’s progression (24).

Improvements to mental and physical health with art-based activities
are not new observations, as exemplified by the art therapy field’s
therapeutic application of art-making (25-27). Improvements to
well-being and quality of life have been reported in patients with cancer,
neuropsychiatric diseases, or physical disabilities (1,27). Taken
together, these and our results suggest that mildly frail older individuals
may benefit the most from interventions engaging art-based activities. A
causal explanation of these complex health benefits probably arises from
an interaction between well-being, quality of life and physical health.
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Table 3

P-values from repeated measures analysis of variance (ANOVA) estimating the
effects of the intervention on mean Warwick-Edinburgh Well-being scale,
EuroQol-5D and Centre of Excellence Self-AdMinistered questionnaire scores
adjusted for time and baseline participant characteristics (n=165)

Effect

Time* Intervention
WEMWBS score 0.155 0.004
EQ-5D
Score 0.567 0.002
VAS 0.609 0.001
CESAM score 0.290 0.002

WEMWBS: Warwick-Edinburgh Well-being scale; EQ-5D: EuroQol-5D; VAS:
Visual analogic scale; CESAM: Centre of Excellence Self-AdMinistered ques-
tionnaire; * Measure repeated four times during the 3-month period of inter-
vention; significant P-values (i.e., <0.05) in bold

Indeed, a chronological sequence of health benefits has been suggested
previously (1,15). The positive experiences engendered by art-based
activities may improve well-being, which improves quality of life and,
finally, physical health. The temporal evolution of the changes reported
in our first study also support this hypothesis (15). In this study,
well-being was enhanced at the end of each workshop when compared
to the beginning, with the magnitude of this change being higher at the
end of the 3-month session than at the beginning. In contrast, quality of
life improved gradually throughout the full session. Lastly, the propor-
tion of vigorous participants increased, whereas the proportion of mildly
frail participants decreased when comparing the end of the 3-month
session to the beginning.

Present findings also included improvements to well-being and
quality of life in intervention group participants. Similar findings were
previously reported in our first experimental study and other studies
(15). These mental health benefits are usually explained through refer-
ence to the positive experience of an art-based activity leading to an
improvement in self-esteem, confidence and mood (6,9,12,27). How-
ever, previous studies mainly focused on patients in medicalized settings
and few showed improvements to well-being and/or quality of life in
community-dwelling older adults (1,27). With aging, severe morbidities
and disabilities tend to accumulate, leading to a vicious cycle of negative
experiences and loss of self-confidence (2,3,4,28). “Thursdays at the
Museum” may be an intervention that breaks this vicious cycle by
generating positive emotions during art-based activities. Among other
factors, this positive emotion may encourage older adults to interact
with their environment, improving their quality of life.

The present study has limitations. First, it was carried out in only one
center, which was the MMFA. Second, social isolation is prevalent in the
older population and was shown to be associated with frailty (1,14).
Thus, mental and physical health benefits may result from the breach in
social isolation experienced during “Thursdays at the Museum”, which
maintains consistent social interactions and can strengthen self-esteem.
In our study, it is not possible to distinguish the effects attributable to the
art-based activity itself from those of going to the museum, because our
intervention combined the two. Third, the intervention was undertaken
over two distinct sessions that differed in terms of the art-based activities
proposed, which may expose participants to different effects despite the
activities having been developed according to a single standardized
process. Fourth, over the study period, the control group may have been
exposed to various activities that influenced the outcomes. We suggest
that this effect was limited by our control methods. Indeed, control
group participants were asked to commit to withholding participation in
art-related interventions for the study period, to avoid participating in
social programs and to report any other activity practiced during the
same time. No participants in the control group reported art-related or
social program activities. However, this absence of participation in
another group activity may increase the possibility that it was the
participation in a group activity that had benefits in our study rather
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than the participation in an art-based activity. In future experimental
studies, it will be important to collect more detailed information on
other activities practices by participants over the period studied. Fifth,
participants were already visitors of the MMFA and, thus, were art en-
thusiasts, which limits the external validity of the study (i.e., the degree
to which the study’s findings may be extrapolated to the general pop-
ulation). Sixth, there was a high proportion of women among partici-
pants and information on gender was not collected. Both of these
variables may have influenced the results of our experimental study.
Biological and social characteristics specific to sex and gender may
differentially impact the outcomes we assessed. For instance, females’
life expectancy is known to be longer than that of males; thus, females
are prone to having a higher burden of medical comorbidities that may
influence the outcomes of our experimental study. In addition, sex may
influence the effects of diseases on health because of genetic or physi-
ological variables that may change the severity of frailty experienced by
females compared to males.

5. Conclusion

Our study suggested that the art-based activity “Thursdays at the
Museum” may benefit the mental and physical health of older commu-
nity dwellers. This art-based activity could be an effective solution for
reversing frailty and preventing it at its onset, positioning museums as
key stakeholders for health prevention in an aging population.
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