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REVIEW

Arts-based interventions to improve cognition in older persons with mild
cognitive impairment: A systematic review of randomized controlled trials

Zhi Hui Fonga, Ser Hong Tana�, Rathi Mahendrana,b,c, Ee Heok Kuaa,b and Tji Tjian Cheea,b

aDepartment of Psychological Medicine, Yong Loo Lin School of Medicine, National University of Singapore, Singapore; bDepartment of
Psychological Medicine, National University Hospital, Singapore; cAcademic Development Department, Duke-NUS Medical
School, Singapore

ABSTRACT
Objectives: As the global burden of dementia rises, the search for preventive measures such as
interventions for mild cognitive impairment (MCI) remains a research priority. While arts-based
interventions have demonstrated some success in improving cognitive functioning among older
adults and those with dementia, its effectiveness for older persons with MCI remains unexplored.
We conducted a systematic review to examine the effects of arts-based interventions on cognition
in older persons with MCI.
Method: The following databases were searched in November 2019: PubMed, EMBASE, PsycINFO,
and CINAHL Plus, supplemented by Google Scholar and ALOIS. Study inclusion criteria were older
persons aged � 60 with MCI; arts-based interventions such as dance, drama, music, or visual arts;
and randomized controlled trial with cognitive outcome. Database search, study selection, and
data extraction were conducted independently by 2 reviewers.
Results: Eleven randomized controlled trials examining 13 interventions (817 participants) were
identified, of which 4 involved visual arts, 4 dance/movement, 3 music, and 2 storytelling.
Significant improvement on at least one cognitive outcome was reported in 10 of the 13 interven-
tions. These included improvements in global cognition (6/7 interventions), learning and memory
(5/9), complex attention (4/10), executive functioning (2/6), language (2/3), and perceptual-motor
function (1/4).
Conclusion: This review found that arts-based interventions can potentially improve various
aspects of cognitive functioning in older persons with MCI, although our confidence was damp-
ened by methodological limitations such as the moderate-to-high risk of bias present in studies
and heterogeneity in the way MCI was defined. Recommendations for future research
are discussed.

ARTICLE HISTORY
Received 23 March 2020
Accepted 17 June 2020

KEYWORDS
Arts; mild cognitive
impairment; mild
neurocognitive disorder;
cognitive functioning;
systematic review

Introduction

Mild cognitive impairment (MCI), which maps to mild neu-
rocognitive disorder in the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5;
American Psychiatric Association, 2013), is a condition in
which modest cognitive decline occurs with no impairment
in daily functioning. This is in contrast to major neurocog-
nitive disorder (or dementia), wherein the cognitive decline
is substantial and interferes with independent functioning
(Sachdev et al., 2014). As a transitional state between nor-
mal aging and dementia (Petersen, 2004), individuals with
MCI are at elevated risk of developing dementia (Petersen
et al., 2018). With the global burden of dementia on the
rise (Nichols et al., 2019), secondary prevention of demen-
tia, such as identifying at-risk individuals with MCI for early
intervention to prevent further disease progression,
remains a priority (Livingston et al., 2017; Shah et al., 2016).
Individuals with MCI are prime candidates for early inter-
vention, as data suggests that the condition may be revers-
ible, with an estimated 14.4% to 55.6% of them reverting
back to normal cognition (Petersen et al., 2018).

Unfortunately, effective interventions for MCI remain elu-
sive (Livingston et al., 2017). Existing reviews found limited
evidence to support the use of pharmacotherapy to
improve cognitive function in MCI (Cooper, Li, Lyketsos, &
Livingston, 2013; Petersen et al., 2018). On the other hand,
nonpharmacological approaches, mainly exercise (Gates,
Fiatarone Singh, Sachdev, & Valenzuela, 2013; Petersen
et al., 2018) and cognitive interventions (Petersen et al.,
2018; Reijnders, van Heugten, & van Boxtel, 2013), have
shown promise, fueling interest in the use of other psycho-
social approaches to treat MCI.

Several lines of research suggest that engaging in the
arts, such as visual arts, music, dance, or drama, may
improve cognitive functioning. Epidemiological evidence
indicates that engaging in leisure activities in later years,
such as playing musical instruments or dancing, may have
a protective effect against dementia (Fratiglioni, Paillard-
Borg, & Winblad, 2004; Verghese et al., 2003; Yates, Ziser,
Spector, & Orrell, 2016), possibly by building cognitive
reserve (Fratiglioni et al., 2004; Fratiglioni & Wang, 2007).
One neuroimaging study further demonstrated evidence of
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increased functional connectivity in the default mode net-
work after older persons engaged in 10weeks of visual art
production (Bolwerk, Mack-Andrick, Lang, Dorfler, &
Maihofner, 2014). Reviews of experimental research with
older adults and those with dementia also demonstrate a
trend for arts-based interventions including music (Fusar-
Poli, Bieleninik, Brondino, Chen, & Gold, 2018; Zhang et al.,
2017) and dance (Meng et al., 2020) to improve cognitive
outcomes (Noice, Noice, & Kramer, 2014; Young, Camic, &
Tischler, 2016), although their efficacies remain equivocal
(Cowl & Gaugler, 2014; Li, Wang, Chou, & Chen, 2015; van
der Steen et al., 2018). It has also been theorized that com-
mon active factors in arts therapies, such as aesthetics,
hedonism, nonverbal communication, enactive transitional
support, and generativity, are what make the arts an effect-
ive therapeutic modality (Koch, 2017). Besides being a
potential intervention for cognitive function, engaging in
the arts is a holistic activity that has the added benefits of
improving quality of life and wellbeing for older persons
(Ho et al., 2019; Noice et al., 2014), all while experiencing
enjoyment at the same time.

While earlier reviews of psychosocial interventions for
MCI have mainly focused on physical activity or cognitive
interventions, no review to date has systematically exam-
ined the evidence for arts-based interventions for MCI.
Given promising results from reviews of arts-based inter-
ventions for dementia, a review focusing on MCI, a pre-
dementia stage that is arguably more amenable to pre-
ventive intervention due to greater preserved cognitive
function, is warranted. Thus, the purpose of this review is
to explore the effects of arts-based interventions on cogni-
tion in older persons with MCI and to identify gaps in the
literature. In this review, we use the catch-all term ‘arts-
based interventions’ to include both arts therapies (i.e.,
delivered within a therapeutic relationship by a creden-
tialed therapist) and ‘arts as therapy’ (i.e., the use of the
arts for therapeutic purposes, often delivered by other
healthcare workers or arts practitioners, and without estab-
lishing a therapeutic relationship), similar to other reviews
(Ing-Randolph, Phillips, & Williams, 2015; Sihvonen
et al., 2017).

Methods

This systematic review is reported in accordance with the
Preferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) statement (Moher et al., 2009).

Search strategy

Two reviewers (Z.H., S.H.) independently searched the fol-
lowing databases (from database inception to 8 November
2019): PubMed, EMBASE (Elsevier), PsycINFO (Ovid), and
CINAHL Plus (EBSCO). Supplementary searches of Google
Scholar for grey literature (first 350 results; Haddaway,
Collins, Coughlin, & Kirk, 2015) and ALOIS (trials register
maintained by Cochrane Dementia and Cognitive
Improvement Group) were also conducted, although no
additional relevant articles were retrieved from these sour-
ces. A combination of free-text search terms and controlled
vocabulary related to the population (MCI), intervention
(arts-based), outcome (cognition), and study design

(randomized controlled trial; RCT) were used (see
Supplementary Table S1 for full search strategy). No limits
to language and year of publication were applied. Records
were managed on EndNote and deduplicated using the
strategy by Bramer, Giustini, de Jonge, Holland, and
Bekhuis (2016).

Study selection

Two reviewers (Z.H., S.H.) independently screened and
identified relevant records using the Rayyan web applica-
tion (Ouzzani, Hammady, Fedorowicz, & Elmagarmid, 2016),
first based on the title and abstract and then in detail by
looking at the full text. Discrepancies were resolved by
consensus with a third reviewer (T.T.). The inclusion criteria
for this review were:

i. Population: Older persons aged 60 and above; all
participants, or a separately analyzed subgroup, have
MCI based on criteria explicated by study authors;

ii. Intervention: Arts-based, which includes dance/move-
ment, drama, music, or visual arts;

iii. Comparator: Appropriate control group (e.g., age-
matched, MCI status, no treatment/waitlist/active control);

iv. Outcome: Any cognitive measure;
v. Study type: RCT; published in any language.

The exclusion criteria were:

i. Samples with mixed severity of cognitive decline (e.g.,
MCI and dementia patients; mild-to-moder-
ate dementia);

ii. Multimodal interventions wherein the effect of the
arts intervention cannot be singled out;

iii. Not full-text research papers (e.g., protocols or confer-
ence abstracts).

Data extraction

Data were extracted by one reviewer (Z.H.) in the first
instance using a data extraction form and checked for
accuracy by a second reviewer (S.H.). Discrepancies were
resolved by discussion between reviewers. The data
extracted included information about:

i. Overall: Year published, country, RCT design,
research question;

ii. Sample: Inclusion and exclusion criteria, recruitment
strategy, MCI definition, age, gender ratio, sample size;

iii. Intervention: Description of intervention and control,
individual or group format, who delivered the inter-
vention, length of session, frequency, and overall dur-
ation of intervention;

iv. Outcomes: Cognitive measure used, timepoints meas-
ured, and whether intervention effect was significant.

Assessment of risk of bias was performed independently
by 2 reviewers (Z.H., S.H.) using RoB 2 (Sterne et al., 2019).
The RoB 2 is the revised version of the risk-of-bias tool rec-
ommended by Cochrane to evaluate randomized trials
(Higgins et al., 2019). The tool provides a set of signaling
questions to guide the assessment of bias across five
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domains where bias can be introduced, i.e., bias due to i)
randomization process; ii) deviations from intended inter-
ventions; iii) missing outcome data; iv) measurement of the
outcome; and v) selection of the reported result. A
domain-level risk-of-bias judgment is derived by following
a decision tree based on responses to signaling questions
within the domain. The overall risk-of-bias judgment fol-
lows the worst domain-level judgment made. For example,
if none of the domains were rated as ‘high risk’, with the
worst rating being ‘some concerns’, then the study’s overall
risk-of-bias would be of ‘some concerns’ (Sterne et al.,
2019). For a detailed explanation on how to use the RoB 2
tool, readers may refer to the guidance documents avail-
able on the RoB 2 website (Higgins, Savovi�c, Page, &
Sterne, 2020).

Results

1382 unique records were retrieved from the database
search, of which 11 studies covering 13 interventions (817
participants) met the inclusion criteria (see Figure 1).

Characteristics of included studies

Characteristics of the included studies are displayed in
Table 1. The earliest paper was published in 2011. Eight
were based in Asia (Hong Kong: 3 (Chan et al., 2017; Chan,
Lam, Fong, Pang, & Chan, 2016; Kwok, Bai, Kao, Li, & Ho,
2011); China: 2 (Xu, Deng, & Zhang, 2017; Zhao, Li, Lin,
Wei, & Yang, 2018); Japan: 2 (Doi et al., 2017; Shimizu,
Umemura, Matsunaga, & Hirai, 2018); Singapore: 1
(Mahendran et al., 2018)), while the remaining 3 were from
Czech Republic (Kropacova et al., 2019), Greece (Lazarou
et al., 2017), and USA (Aguinaga, 2016). One was published
in Chinese (Xu et al., 2017) and another was a doctoral dis-
sertation (Aguinaga, 2016). Nine of them employed a paral-
lel RCT design (Chan et al., 2017; Chan et al., 2016; Doi
et al., 2017; Kropacova et al., 2019; Kwok et al., 2011;
Lazarou et al., 2017; Mahendran et al., 2018; Shimizu et al.,
2018; Xu et al., 2017), while one used cluster randomization
(Zhao et al., 2018) and another, a cross-over design
(Aguinaga, 2016).

Sample
Sample sizes for the intervention and control group ranged
from 10 to 67 and 9 to 67 respectively. The mean age of
participants ranged from 65.9 to 85.8. In 6 studies, females
comprised more than 70% of the overall sample.
Participants were recruited from population (Doi et al.,
2017; Mahendran et al., 2018) and MCI (Kropacova et al.,
2019) cohort studies, patients seen at public hospitals (Xu
et al., 2017; Zhao et al., 2018), day activity centers
(Aguinaga, 2016; Chan et al., 2016), nursing home (Kwok
et al., 2011), and participants of a dementia care class
(Shimizu et al., 2018).

MCI definition
In 3 studies, Peterson’s criteria for MCI (Petersen, 2004;
Petersen et al., 1999) was explicitly referenced to and diag-
nosis was made in consultation with a multidisciplinary
healthcare team (Doi et al., 2017; Lazarou et al., 2017;Ta
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Mahendran et al., 2018). One other study (Zhao et al.,
2018) used criteria similar to Peterson’s (i.e., self or care-
giver report of cognitive decline, objective cognitive
impairment in one or more domains as revealed by neuro-
psychological assessments, and intact activities of daily liv-
ing). In Shimizu et al. (2018), MCI was defined as having
endorsed at least one item on a self-report memory impair-
ment checklist constructed with reference to Peterson’s cri-
teria (Petersen, 2004; Petersen et al., 1999). Participants in
Chan et al. (2017) were classified as having MCI if they met
the following criteria: Montreal Cognitive Assessment
(MoCA) score of 19 to 26, Clinical Dementia Rating (CDR) �
0.5, self-report of cognitive decline, and independent in
daily living. Two studies used a pre-defined score range on
the Mini-Mental State Examination (MMSE; 18� 26 and
20� 25)(Aguinaga, 2016; Kwok et al., 2011) while another
study operationalized MCI as a CDR of 0.5 (Chan et al.,
2016). Participants in Kropacova et al. (2019) were classified
as MCI if they fulfilled one of the following: i) if MoCA �
26, below 1.5 SD in any 2 tests from cognitive test battery
has to be demonstrated; ii) if MoCA < 26, below 1.5 SD in
at least one cognitive test from the memory domain; iii) if
MoCA suggests objective memory deficit, then below 1.5
SD in at least one cognitive test from the memory domain
has to be demonstrated. In Xu et al. (2017), MCI was
defined as: self-report of memory decline; demonstrated
decline on the Global Deterioration Scale, MMSE, and
Activities of Daily Living not amounting to dementia;
decline in daily functioning; Hachinski Ischemic Score � 4;
cognitive decline not due to specific etiology; and disease
duration of more than 3months.

Intervention
Of the 13 arts-based interventions examined, 4 used the
medium of visual arts (Chan et al., 2017; Chan et al., 2016;
Kwok et al., 2011; Mahendran et al., 2018), 4 dance/move-
ment (Aguinaga, 2016; Doi et al., 2017; Kropacova et al.,
2019; Lazarou et al., 2017), 3 music (Doi et al., 2017;
Mahendran et al., 2018; Shimizu et al., 2018), and 2 story-
telling (Xu et al., 2017; Zhao et al., 2018). All interventions
involved active participation. Only in one study (testing 2

interventions) were the interventions delivered by trained
art therapists (Mahendran et al., 2018). One other interven-
tion was said to be conducted by “professional therapists”,
although their professional background was unclear (Zhao
et al., 2018). Otherwise, 6 interventions were conducted by
art practitioners (Aguinaga, 2016; Chan et al., 2017; Chan
et al., 2016; Doi et al., 2017; Lazarou et al., 2017), one by
research assistant (Kwok et al., 2011), and another by
instructors with background in sport studies (Kropacova
et al., 2019). Two studies did not indicate the professional
background of those who conducted the intervention
(Shimizu et al., 2018; Xu et al., 2017). All interventions were
conducted in groups, although in one calligraphy study,
participants were said to practice in a quiet room (Kwok
et al., 2011). The length of each intervention session
ranged from 30 to 90min (mode: 60min), and the overall
duration ranged from 8 to 40weeks (median: 16weeks).

Control
Five studies employed waitlist/life-as-usual as control
(Aguinaga, 2016; Kropacova et al., 2019; Kwok et al., 2011;
Lazarou et al., 2017; Mahendran et al., 2018). Three studies
used active control that differed from the intervention
group only by the absence of the arts component (Chan
et al., 2017; Chan et al., 2016; Shimizu et al., 2018). For
example, in Chan et al. (2017, 2016), control participants
wrote Chinese characters on paper or tablet, unlike their
intervention counterparts who practiced calligraphy writing
first on a tablet, followed by using ink brush on paper. In
Shimizu et al. (2018), participants in the control group
engaged in movements like those in the intervention
(movement music therapy), but without the use of music,
singing, and percussion instrument. In 2 studies, the com-
parator used was an alternative treatment, i.e., cognitive
rehabilitation therapy (Zhao et al., 2018) and pharmaco-
therapy (Xu et al., 2017). One study used health education
classes as an active control, although the classes were not
equivalent in duration with the intervention (Doi
et al., 2017).

Cognitive measures
Measures of cognitive function used by the included stud-
ies are summarized in Table 2. We categorized the meas-
ures into cognitive domains it primarily assesses, based on
principal cognitive domains agreed upon by the DSM-5
Neurocognitive Disorders Workgroup (Sachdev et al., 2014).
Of the 11 studies, 2 only used MMSE as a measure of cog-
nitive functioning (Kwok et al., 2011; Xu et al., 2017). One
other study only assessed a single cognitive domain
(Shimizu et al., 2018). Four studies employed a combination
of both global and domain-specific cognitive measures
(Doi et al., 2017; Kropacova et al., 2019; Lazarou et al.,
2017; Zhao et al., 2018).

Risk of bias

Some concerns of bias were raised for most of the studies
(7 out of 11), with the remaining 4 studies assessed to be
at a high risk of bias (see Figure 2). Common pitfalls are
outlined below.

Figure 1. PRISMA flow diagram.
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Bias due to deviations from intended interventions
As blinding of participants and persons delivering the inter-
ventions were not possible due to the nature of the interven-
tions, the lack of reporting by study authors on whether
there were deviations from the experimental protocol
resulted in at least some concerns in the assessment of risk
of bias. Further, a small number of studies with dropouts did
not perform appropriate analysis (e.g., intent-to-treat).

Bias due to missing outcome data
The main problem in this domain was the high proportion
of participants (>5%) with missing outcome data, com-
pounded by the lack of documentation regarding reasons
for dropout and/or sensitivity analyses to demonstrate that
results were not biased by missing data.

Bias due to selection of the reported result
As most studies did not prospectively register their trial or
publish their protocol, we were unable to assess if there
was selective reporting, leading to the expression of some
concerns for these studies.

Effects of interventions on cognitive outcomes

Table 3 provides an overview of the effects of the interven-
tions on cognitive outcomes.

Visual arts
All 4 interventions using visual arts as the medium for
intervention reported some significant effects on cognition.
Three of them involved Chinese calligraphy. In Chan et al.
(2016), participants who underwent 16 sessions of Chinese
calligraphy classes reacted faster compared to controls on
both 2-back working memory tasks that involved contextual
(Hang script or semicursive stroke images) or noncontextual
(digits) stimuli, suggesting a generalization of gains. Using a
similar protocol, Chan et al. (2017) found that participants
who underwent Chinese calligraphy training improved on
measures of executive functioning and complex attention,
with these improvements maintained at 6months follow-up.
Lastly, Kwok et al. (2011) found that calligraphy training
improved MMSE scores. In Mahendran et al. (2018), 3months
of art therapy involving both art production and cognitive
evaluation of art pieces led to improvements in complex
attention and learning and memory. However, only improve-
ments in learning and memory were maintained by the end
of the intervention at 9months.

Dance/movement
Of the 4 studies using dance/movement intervention, 3
reported significant cognitive effects. Kropacova et al.
(2019) found that dance-movement intervention had a sig-
nificant effect on learning and memory. Similarly, Doi et al.
(2017) found a significant effect of a dance program on
learning and memory and MMSE scores, compared to those
who attended health education classes. Most promisingly,
Lazarou et al. (2017) reported that compared to control,
engaging in international ballroom dance classes improved
several aspects of cognition, as reflected by global and
domain-specific measures of complex attention, learning

and memory, language, and perceptual-motor function. In
contrast, Aguinaga (2016) found no significant effect of a
16-week Latin dance program on measures of cognition
covering complex attention, executive function, language,
and learning and memory.

Music
Of the 3 studies examining music-based interventions, only one
reported significant cognitive effect. Doi et al. (2017) found that
playing percussion instruments led to significant improvements
on the MMSE. In Shimizu et al. (2018), there was no significant
between-group difference in overall score on the Frontal
Assessment Battery (which assesses executive functioning) for
movement music therapy versus control. In Mahendran et al.
(2018), engaging in music reminiscence therapy did not
improve cognitive outcomes more so than life-as-usual.

Storytelling
Significant effects on cognition were reported in both inter-
ventions that used storytelling as a medium of creative
expression. Xu et al. (2017) found that participation in creative
storytelling improved MMSE scores compared to pharmaco-
therapy control. Zhao et al. (2018) also found that storytelling,
compared to cognitive rehabilitation therapy, resulted in
improved scores on measures assessing global cognition as
well as complex attention, language, and learning and mem-
ory. Furthermore, gains in global cognition and complex
attention were maintained at 6months follow-up.

Discussion

The aim of this study was to review the effects of arts-based
interventions on cognitive outcomes in older persons with
MCI. Overall, there was a clear trend for arts-based interven-
tions to improve cognitive functioning, with 10 out of 13
interventions reporting significant improvements on at least
one cognitive outcome. However, there is a lack of data to
demonstrate maintenance of intervention effects as only 2
studies collected follow-up data. The limited data available is
promising, as gains made in areas of executive function and
complex attention in Chan et al. (2017), and in global cogni-
tive function and complex attention for Zhao et al. (2018)
were maintained at 6months follow-up.

Improvements were commonly demonstrated in global
cognitive function (in 6 out of 7 interventions that assessed
it), followed by the domains of learning and memory (5/9),
complex attention (4/10), executive functioning (2/6), lan-
guage (2/3), and perceptual-motor function (1/4). However,
these should not be interpreted as a reflection of which
domain arts-based interventions exert the biggest effect on,
as this would only be answered by a quantitative analysis.

There was heterogeneity in the way cognition was oper-
ationalized, the measures used and thus, domains assessed
across studies. As noted earlier, 2 studies only assessed
MMSE (global cognition) and in another, outcomes from a
single cognitive domain. Keeping in mind that the DSM-5’s
criteria for mild neurocognitive disorder requires evidence
of decline in one or more of the 6 cognitive domains (com-
plex attention, executive function, learning and memory,
language, perceptual-motor function, and social cognition)
as indicated by neuropsychological tests (Sachdev et al.,
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2014), it would be prudent for future research to use a var-
iety of measures that cover more than one domain. This
would allow finer analyses of which cognitive domain
would best benefit from arts-based interventions. Of note,
it is our opinion that the use of global cognitive measures

such as MMSE or MoCA alone would be insufficient as they
are after all meant to be used as screening tools and not
substitutes for neuropsychological testing. Further, it was
observed that none of the studies assessed social cognitive
outcomes – a missed opportunity given that there have

Table 2. List of cognitive measures used, organized by domain.

Domain Measure Used in

Global Mini-Mental State Examination Doi, Kwok, Lazarou, Xu
Montreal Cognitive Assessment Kropacova, Lazarou, Zhao
Neurobehavioral Cognitive Status Examination Zhao

Complex Attention Color Trails Test Chan et al. (2016), Chan et al. (2017), Mahendran
Trail Making Test Aguinaga, Doi, Zhao
Digit Span (Forward) Aguinaga, Mahendran
Symbol Digit Modalities Test Aguinaga, Chan et al. (2017)
Symbol Search Kropacova
Test of Everyday Attention 4 Lazarou

Executive Function Digit Span (Backward) Aguinaga, Chan et al. (2016), Chan et al. (2017)
Digit Ordering Aguinaga
Five-Point Test Kropacova
Frontal Assessment Battery Shimizu
Functional Cognitive Assessment Scale Lazarou
Stroop Test Aguinaga
Tower of Hanoi Kropacova
2-back Task Chan et al. (2016)

Language Category Verbal Fluency Test Aguinaga, Zhao
F-A-S Verbal Fluency Test Lazarou

Learning and Memory Rey Auditory Verbal Learning Test Lazarou, Mahendran
Other Auditory Verbal Learning Test Zhao
Word List Memory Chan et al. (2017), Doi
Wechsler Memory Scale: Logical Memory Aguinaga, Kropacova
Rivermead Behavioural Memory Test (Story) Lazarou
Other Story Memory Doi
Rey-Osterrieth Complex Figure Test (Recall) Lazarou
Taylor Complex Figure Test (Recall) Kropacova

Perceptual-Motor Function Block Design Mahendran
Judgment of Line Orientation Test Kropacova
Rey-Osterrieth Complex Figure Test (Copy) Lazarou
Taylor Complex Figure Test (Copy) Kropacova

Figure 2. Summary of risk of bias assessment.
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Table 3. Summary of intervention effects on cognitive outcomes.

Author (Year) Intervention Cognitive measure Domain Time point
Intervention
effect (0/þ)

Aguinaga (2016) Latin dance program Logical Memory I: Immediate recall L&M 2m 0
Logical Memory I: Immediate recall L&M Post-I 0
Logical Memory II: Delayed recall L&M 2m 0
Logical Memory II: Delayed recall L&M Post-I 0
Stroop Test: Word EF 2m 0
Stroop Test: Word EF Post-I 0
Stroop Test: Color EF 2m 0
Stroop Test: Color EF Post-I 0
Digit Span Test (Forward) CA 2m 0
Digit Span Test (Forward) CA Post-I 0
Digit Span Test (Backward) EF 2m 0
Digit Span Test (Backward) EF Post-I 0
Trail Making Test A CA 2m 0
Trail Making Test A CA Post-I 0
Trail Making Test B CA 2m 0
Trail Making Test B CA Post-I 0
Word fluency L 2m 0
Word fluency L Post-I 0
Digit ordering EF 2m 0
Digit ordering EF Post-I 0
Symbol Digit Modalities Test CA 2m 0
Symbol Digit Modalities Test CA Post-I 0

Chan et al. (2016) Chinese
calligraphy training

Digit Span Test (Backward) EF Post-I 0
Color Trails Test 2� 1 CA Post-I 0
2-back Accuracy: Calligraphy strokes EF Post-I 0
2-back Reaction Time: Calligraphy strokes EF Post-I þ
2-back Accuracy: Digit EF Post-I 0
2-back Reaction Time: Digit EF Post-I þ

Chan et al. (2017) Chinese
calligraphy training

Digit Span Test (Backward): Sequence EF Post-I þ
Digit Span Test (Backward): Sequence EF 6m f/u þ
Digit Span Test (Backward): Span EF Post-I þ
Digit Span Test (Backward): Span EF 6m f/u þ
Color Trails Test 1 CA Post-I 0
Color Trails Test 1 CA 6m f/u 0
Color Trails Test 2 CA Post-I þ
Color Trails Test 2 CA 6m f/u þ
Color Trails Test 2� 1 CA Post-I 0
Color Trails Test 2� 1 CA 6m f/u 0
Symbol Digit Modalities Test: Accuracy Rate CA Post-I 0
Symbol Digit Modalities Test: Accuracy Rate CA 6m f/u 0
Symbol Digit Modalities Test: Correct Attempts CA Post-I 0
Symbol Digit Modalities Test: Correct Attempts CA 6m f/u 0
Symbol Digit Modalities Test: Total Attempts CA Post-I 0
Symbol Digit Modalities Test: Total Attempts CA 6m f/u 0
CERAD-NAB: J4 subtest (Immediate recall) L&M Post-I 0
CERAD-NAB: J4 subtest (Immediate recall) L&M 6m f/u 0
CERAD-NAB: J6 subtest (Delayed recall) L&M Post-I 0
CERAD-NAB: J6 subtest (Delayed recall) L&M 6m f/u 0
CERAD-NAB: J7 subtest (Word recognition) L&M Post-I 0
CERAD-NAB: J7 subtest (Word recognition) L&M 6m f/u 0

Doi et al. (2017) Ballroom
dance program

Story memory L&M Post-I þ
Word list memory L&M Post-I 0
MMSE G Post-I þ
Trail Making Test A CA Post-I 0
Trail Making Test B CA Post-I 0

Playing percussion
instruments

Story memory L&M Post-I 0
Word list memory L&M Post-I 0
MMSE G Post-I þ
Trail Making Test A CA Post-I 0
Trail Making Test B CA Post-I 0

Kropacova et al. (2019) Dance-movement
intervention

MoCA G Post-I 0
Taylor Complex Figure Test: Copy PMF Post-I 0
Taylor Complex Figure Test: 3min L&M Post-I þ
Taylor Complex Figure Test: 30min L&M Post-I 0
WMS-III Logical Memory: Immediate L&M Post-I 0
WMS-III Logical Memory: 30min L&M Post-I 0
WAIS-III Symbol Search CA Post-I 0
WAIS-III Digit Span Unclear Post-I 0
Tower of Hanoi (3 disks): Time EF Post-I 0
Tower of Hanoi (3 disks): Movements EF Post-I 0
Tower of Hanoi (4 disks): Time EF Post-I 0
Tower of Hanoi (4 disks): Movements EF Post-I 0
Five-Point Test EF Post-I 0
Judgment of Line Orientation Test PMF Post-I 0

Kwok et al. (2011) Chinese
calligraphy training

MMSE G Post-I þ

Lazarou et al. (2017) International
ballroom dancing

MMSE G Post-I þ
MoCA G Post-I þ

(continued)
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been demonstrated success in using the arts to improve
social cognition in persons with social cognitive deficits
(Corbett et al., 2019; Koch, Mehl, Sobanski, Sieber, & Fuchs,
2015; Koehne, Behrends, Fairhurst, & Dziobek, 2016; Muller,
Naples, Cannon, Haffner, & Mullins, 2019). Future research
is encouraged to include some measure of social cognitive
functioning (Henry, von Hippel, Molenberghs, Lee, &
Sachdev, 2016) to allow for a more holistic assessment of
the effects of arts-based interventions on cognition.

Apart from how cognition was operationalized, there
was also variability in the way MCI was defined. This was
perhaps owing to the lack of consensus regarding how
MCI should be defined prior to the DSM-5 (Petersen, 2004).
However, the introduction of the term mild neurocognitive
disorder and its diagnostic criteria in the DSM-5 should
henceforth serve as a common terminology and unify
research in this field. Moving forward, the onus is on
researchers to align their definitions of MCI with

Table 3. Continued.

Author (Year) Intervention Cognitive measure Domain Time point
Intervention
effect (0/þ)

Functional Cognitive Assessment Scale EF Post-I 0
Test of Everyday Attention 4 CA Post-I þ
Rey AVLT: Total L&M Post-I þ
Verbal Fluency F-A-S Test L Post-I þ
ROCFT: Copy PMF Post-I þ
ROCFT: Delayed recall L&M Post-I þ
RBMT Story: Immediate recall L&M Post-I þ
RBMT Story: Delayed recall L&M Post-I þ

Mahendran et al. (2018) Art therapy Rey AVLT: List Learning L&M 3m þ
Rey AVLT: List Learning L&M Post-I þ
Rey AVLT: Delayed recall L&M 3m 0
Rey AVLT: Delayed recall L&M Post-I 0
Rey AVLT: Recognition L&M 3m 0
Rey AVLT: Recognition L&M Post-I 0
Rey AVLT: Memory domains L&M 3m þ
Rey AVLT: Memory domains L&M Post-I þ
WAIS-III Digit Span (Forward) CA 3m þ
WAIS-III Digit Span (Forward) CA Post-I 0
WAIS-III Block Design PMF 3m 0
WAIS-III Block Design PMF Post-I 0
Color Trails Test 2 CA 3m 0
Color Trails Test 2 CA Post-I 0

Music reminiscence Rey AVLT: List Learning L&M 3m 0
Rey AVLT: List Learning L&M Post-I 0
Rey AVLT: Delayed recall L&M 3m 0
Rey AVLT: Delayed recall L&M Post-I 0
Rey AVLT: Recognition L&M 3m 0
Rey AVLT: Recognition L&M Post-I 0
Rey AVLT: Memory domains L&M 3m 0
Rey AVLT: Memory domains L&M Post-I 0
WAIS-III Digit Span (Forward) CA 3m 0
WAIS-III Digit Span (Forward) CA Post-I 0
WAIS-III Block Design PMF 3m 0
WAIS-III Block Design PMF Post-I 0
Color Trails Test 2 CA 3m 0
Color Trails Test 2 CA Post-I 0

Shimizu et al. (2018) Movement
music therapy

Frontal Assessment Battery EF Post-I 0

Xu et al. (2017) Storytelling MMSE G Post-I þ
Zhao et al. (2018) Storytelling MoCA G Post-I þ

MoCA G 6m f/u þ
Neurobehavioral Cognitive Status Examination:

Normal domain
G Post-I þ

Neurobehavioral Cognitive Status Examination:
Normal domain

G 6m f/u þ

Neurobehavioral Cognitive Status Examination:
Composite domain

G Post-I þ

Neurobehavioral Cognitive Status Examination:
Composite domain

G 6m f/u þ

AVLT: Immediate recall L&M Post-I þ
AVLT: Immediate recall L&M 6m f/u 0
AVLT: Delay recall L&M Post-I þ
AVLT: Delay recall L&M 6m f/u 0
Category Verbal Fluency Test L Post-I þ
Category Verbal Fluency Test L 6m f/u 0
Digit Span Test Unclear Post-I þ
Digit Span Test Unclear 6m f/u þ
Trail Making Test A CA Post-I 0
Trail Making Test A CA 6m f/u 0
Trail Making Test B CA Post-I þ
Trail Making Test B CA 6m f/u þ

Note. AVLT, Auditory Verbal Learning Test; CA, Complex Attention; CERAD-NAB, Consortium to Establish a Registry for Alzheimer’s Disease-
Neuropsychological Assessment Battery; EF, Executive Functioning; f/u, Follow-up; G, Global Cognition; L, Language; L&M, Learning and Memory; MMSE,
Mini-Mental State Examination; MoCA, Montreal Cognitive Assessment; PMF, Perceptual-Motor Function. Post-I, Post-Intervention; RBMT, Rivermead
Behavioral Memory Test; ROCFT, Rey-Osterrieth Complex Figure Test; WAIS, Wechsler Adult Intelligence Scale.
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international standards, such as the DSM-5, to ensure that
their sample is recruited from specific populations, remains
comparable with other studies, and relevant to clin-
ical practice.

While there is a general indication that arts-based inter-
ventions can improve cognitive functioning, it remains
unclear what the mechanisms of action are due to meth-
odological limitations of existing literature. It was noted
that 5 of the 11 studies employed waitlist/life-as-usual as
control. Thus, significant results could reasonably be attrib-
uted to non-specific factors such as i) increased social activity:
interventions were mostly conducted in a group format,
which increased social interactions among participants com-
pared to controls; ii) increased physical activity: participating
in the interventions, especially those involving dance/move-
ment, increased physical activity; iii) enriched environment or
cognitive stimulation. Alternatively, other active factors par-
ticular to arts-based interventions, such as aesthetics, hedon-
ism, nonverbal communication, enactive transitional support,
and generativity (Koch, 2017), or active factors specific to the
art medium used may also be what is at work. With the evi-
dence base now established with studies using waitlist/life-as-
usual controls, the next step for researchers interested in
parsing the mechanisms of action for arts-based interventions
would be to use active comparators that control for non-spe-
cific therapeutic factors (Schnurr, 2007). Future research could
look to theoretical frameworks, such as that by Koch (2017)
or Windle et al. (2018) (developed specifically for dementia
research), to identify and test theorized mechanisms of action
of arts-based interventions.

While most of the interventions demonstrated positive
results, the 3 that did not, deserve mention. Two of them
used music (Mahendran et al., 2018; Shimizu et al., 2018)
and another involved dance (Aguinaga, 2016). We offer
some reasons for their non-significant results. First, the use
of less stringent criteria for MCI (i.e., self-report of at least
one memory impairment based off a checklist, without cor-
roborative objective tests in Shimizu et al. (2018), and
MMSE 18-26 in Aguinaga (2016)) may have inadvertently
resulted in the inclusion of healthy or mildly impaired par-
ticipants in their samples and diluted the effects. Second,
the issue of publication bias may have eclipsed null results,
as we noted that one paper with non-significant results is
an unpublished doctoral dissertation (Aguinaga, 2016).
Third, there were potential problems with power. In
Shimizu et al. (2018), an additive design was used wherein
the intervention differed from the control only by the add-
ition of the arts component. That is, participants in the
intervention group engaged in group movement therapy
like the control group, but with the addition of music, sing-
ing, and percussion instruments. The expected effect size
of such an additive study design would be smaller, and
correspondingly, a larger sample size would be needed to
achieve the statistical power to detect an effect (Schnurr,
2007). Unfortunately, the study by Shimizu et al. (2018)
might not be adequately powered, as the sample size was
small and participants were disproportionately assigned to
intervention compared to control (30 to 9). A similar prob-
lem of inadequate power might also be said for Aguinaga’s
(2016) study, as we note that it had the smallest sample
size with only 21 participants in total.

Recommendations for future research

Based on our review, the following is a summary of our
recommendations for future research on arts-based inter-
ventions for MCI:

i. Endeavour to prospectively publish or register proto-
col with a trial registry to improve reporting transpar-
ency and reduce risk of bias.

ii. Take into account the effect of sample size on power
of the study.

iii. When missing data is anticipated, plan to conduct
sensitivity analyses to demonstrate robustness of
results under a variety of assumptions (see Thabane
et al. (2013)) and/or clearly document reasons
for dropouts.

iv. Conform to established international standards in
defining MCI (e.g., DSM-5 criteria for mild neurocog-
nitive disorder).

v. When assessing cognitive outcomes, use a variety of
neuropsychological tests spanning more than one
cognitive domain (refer to Table 2 for commonly
used measures). Use of global cognitive screening
tools alone is discouraged.

vi. Consider assessing for social cognitive outcomes (see
Henry et al. (2016) for a review of such measures).

vii. Consider using active control rather than life-as-usual
to explore mechanisms of action. Refer to theoretical
frameworks (e.g., Koch (2017) or Windle et al. (2018))
for theorized mechanisms of action of arts-based
interventions.

viii. Consider collecting follow-up data to examine if
gains are maintained after intervention ends.

ix. In essence, more well-conducted RCTs are needed to
strengthen the evidence base on arts-based interven-
tion for MCI.

Strengths and limitations

To our knowledge, this systematic review is the first to
focus on the use of arts-based interventions to improve
cognitive outcomes in older persons with MCI. Our use of a
robust review methodology, such as conducting proce-
dures in duplicate by 2 reviewers to reduce error and bias,
using Google Scholar to search for grey literature, and
including only RCTs (which are evidence ranked high on
the hierarchy of evidence; Burns, Rohrich, & Chung, 2011),
bolsters confidence in the conclusions of this review. On
the other hand, that the included studies were assessed to
be of moderate (some concerns) to high risk of bias leaves
much to be desired. We were also unable to conduct a
meta-analysis due to the heterogeneity in the way MCI was
operationalized, interventions used, and cognitive out-
comes measured. When more high-quality studies are avail-
able, future studies can narrow their reviews to specific art
mediums and conduct meta-analyses where possible.

Conclusion

In this systematic review of arts-based interventions for
older persons with MCI, we found a trend for these inter-
ventions to improve multiple aspects of cognitive
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functioning, with 10 out of the 13 included interventions
reporting at least one significant outcome. However, the
moderate-to-high risk of bias of the included studies and
heterogeneity in the way MCI was defined preclude firm
conclusions to be made. As potentially effective interven-
tions for cognition that are also enjoyable, improves quality
of life, with minimal side effects, and scalable, more rigor-
ous research using arts-based interventions as a treatment
modality for MCI is warranted.

Disclosure statement

R.M. and E.H. are co-authors on one of the included studies. Both
were not involved in study selection, data extraction, or bias assess-
ment of included studies. The other authors report no conflict
of interest.

Funding

This review was supported by grants from the National University of
Singapore Mind Science Centre, awarded to T.T.

References

Aguinaga, S. (2016). Latinos unique scenario, addressing cognitive
impairment via dance (Doctoral dissertation). University of Illinois at
Chicago. ProQuest Dissertations & Theses Global.

American Psychiatric Association. (2013). Diagnostic and statistical man-
ual of mental disorders: DSM-5 (5th ed.). Washington, DC: American
Psychiatric Association.

Bolwerk, A., Mack-Andrick, J., Lang, F. R., Dorfler, A., & Maihofner, C.
(2014). How art changes your brain: Differential effects of visual art
production and cognitive art evaluation on functional brain con-
nectivity. PloS One, 9(7), e101035. doi:10.1371/journal.pone.0101035

Bramer, W. M., Giustini, D., de Jonge, G. B., Holland, L., & Bekhuis, T.
(2016). De-duplication of database search results for systematic
reviews in EndNote. Journal of the Medical Library Association,
104(3), 240–243. doi:10.3163/1536-5050.104.3.014

Burns, P. B., Rohrich, R. J., & Chung, K. C. (2011). The levels of evidence
and their role in evidence-based medicine. Plastic and
Reconstructive Surgery, 128(1), 305–310. doi:10.1097/PRS.
0b013e318219c171

Chan, S. C. C., Chan, C. C. H., Derbie, A. Y., Hui, I., Tan, D. G. H., Pang,
M. Y. C., … Fong, K. N. K. (2017). Chinese calligraphy writing for
augmenting attentional control and working memory of older
adults at risk of mild cognitive impairment: A randomized con-
trolled trial. Journal of Alzheimer’s Disease, 58(3), 735–746. doi:10.
3233/JAD-170024

Chan, S. C. C., Lam, T. L., Fong, K. N., Pang, M. Y., & Chan, C. C. (2016).
Generalization of context-specific training in individuals with mild
cognitive impairment: An event-related potential study. Dementia
and Geriatric Cognitive Disorders Extra, 6(3), 568–579. doi:10.1159/
000453546

Cooper, C., Li, R., Lyketsos, C., & Livingston, G. (2013). Treatment for
mild cognitive impairment: Systematic review. The British Journal of
Psychiatry, 203(3), 255–264. doi:10.1192/bjp.bp.113.127811

Corbett, B. A., Ioannou, S., Key, A. P., Coke, C., Muscatello, R., Vandekar,
S., & Muse, I. (2019). Treatment effects in social cognition and
behavior following a theater-based intervention for youth with aut-
ism. Developmental Neuropsychology, 44(7), 481–494. doi:10.1080/
87565641.2019.1676244

Cowl, A. L., & Gaugler, J. E. (2014). Efficacy of creative arts therapy in
treatment of Alzheimer’s disease and dementia: A systematic litera-
ture review. Activities, Adaptation & Aging, 38(4), 281–330. doi:10.
1080/01924788.2014.966547

Doi, T., Verghese, J., Makizako, H., Tsutsumimoto, K., Hotta, R.,
Nakakubo, S., … Shimada, H. (2017). Effects of cognitive leisure
activity on cognition in mild cognitive impairment: Results of a
randomized controlled trial. Journal of the American Medical

Directors Association, 18(8), 686–691. doi:10.1016/j.jamda.2017.02.
013

Fratiglioni, L., & Wang, H. X. (2007). Brain reserve hypothesis in demen-
tia. Journal of Alzheimer’s Disease, 12(1), 11–22. doi:10.3233/jad-
2007-12103

Fratiglioni, L., Paillard-Borg, S., & Winblad, B. (2004). An active and
socially integrated lifestyle in late life might protect against demen-
tia. The Lancet Neurology, 3(6), 343–353. https://doi.org/10.1016/
s1474-4422(04)00767-7

Fusar-Poli, L., Bieleninik, L., Brondino, N., Chen, X. J., & Gold, C. (2018).
The effect of music therapy on cognitive functions in patients with
dementia: A systematic review and meta-analysis. Aging & Mental
Health, 22(9), 1097–1106. doi:10.1080/13607863.2017.1348474

Gates, N., Fiatarone Singh, M. A., Sachdev, P. S., & Valenzuela, M.
(2013). The effect of exercise training on cognitive function in older
adults with mild cognitive impairment: A meta-analysis of random-
ized controlled trials. The American Journal of Geriatric Psychiatry,
21(11), 1086–1097. doi:10.1016/j.jagp.2013.02.018

Haddaway, N. R., Collins, A. M., Coughlin, D., & Kirk, S. (2015). The role
of Google Scholar in evidence reviews and its applicability to grey
literature searching. PloS One, 10(9), e0138237. doi:10.1371/journal.
pone.0138237

Henry, J. D., von Hippel, W., Molenberghs, P., Lee, T., & Sachdev, P. S.
(2016). Clinical assessment of social cognitive function in neuro-
logical disorders. Nature Reviews Neurology, 12(1), 28–39. doi:10.
1038/nrneurol.2015.229

Higgins, J. P. T., Savovi�c, J., Page, M. J., & Sterne, J. A. C. (2020). RoB 2
tool: A revised Cochrane risk of bias tool for randomized trials.
https://www.riskofbias.info/welcome/rob-2-0-tool.

Higgins, J. P. T., Thomas, J., Chandler, J., Cumpston, M., Li, T., Page,
M. J., & Welch, V. A. (Eds.). (2019). Cochrane handbook for systematic
reviews of interventions (2nd ed.). Chichester, UK: John Wiley & Sons.

Ho, A. H. Y., Ma, S. H. X., Ho, M. R., Pang, J. S. M., Ortega, E., & Bajpai,
R. (2019). Arts for ageing well: A propensity score matching analysis
of the effects of arts engagements on holistic well-being among
older Asian adults above 50 years of age. BMJ Open, 9(11), e029555.
doi:10.1136/bmjopen-2019-029555

Ing-Randolph, A. R., Phillips, L. R., & Williams, A. B. (2015). Group music
interventions for dementia-associated anxiety: A systematic review.
International Journal of Nursing Studies, 52(11), 1775–1784. doi:10.
1016/j.ijnurstu.2015.06.014

Koch, S. C. (2017). Arts and health: Active factors and a theory frame-
work of embodied aesthetics. The Arts in Psychotherapy, 54, 85–91.
doi:10.1016/j.aip.2017.02.002

Koch, S. C., Mehl, L., Sobanski, E., Sieber, M., & Fuchs, T. (2015). Fixing
the mirrors: A feasibility study of the effects of dance movement
therapy on young adults with autism spectrum disorder. Autism,
19(3), 338–350. doi:10.1177/1362361314522353

Koehne, S., Behrends, A., Fairhurst, M. T., & Dziobek, I. (2016). Fostering
social cognition through an imitation- and synchronization-based
dance/movement intervention in adults with autism spectrum dis-
order: A controlled proof-of-concept study. Psychotherapy and
Psychosomatics, 85(1), 27–35. doi:10.1159/000441111

Kropacova, S., Mitterova, K., Klobusiakova, P., Brabenec, L., Anderkova,
L., Nemcova-Elfmarkova, N., … Rektorova, I. (2019). Cognitive
effects of dance-movement intervention in a mixed group of
seniors are not dependent on hippocampal atrophy. Journal of
Neural Transmission, 126(11), 1455–1463. doi:10.1007/s00702-019-
02068-y

Kwok, T. C., Bai, X., Kao, H. S., Li, J. C., & Ho, F. K. (2011). Cognitive
effects of calligraphy therapy for older people: A randomized con-
trolled trial in Hong Kong. Clinical Interventions in Aging, 6,
269–273. doi:10.2147/cia.S25395

Lazarou, I., Parastatidis, T., Tsolaki, A., Gkioka, M., Karakostas, A., Douka,
S., & Tsolaki, M. (2017). International ballroom dancing against neu-
rodegeneration: A randomized controlled trial in Greek community-
dwelling elders with mild cognitive impairment. American Journal of
Alzheimer’s Disease and Other Dementias, 32(8), 489–499. doi:10.
1177/1533317517725813

Li, H. C., Wang, H. H., Chou, F. H., & Chen, K. M. (2015). The effect of
music therapy on cognitive functioning among older adults: A sys-
tematic review and meta-analysis. Journal of the American Medical
Directors Association, 16(1), 71–77. doi:10.1016/j.jamda.2014.10.004

Livingston, G., Sommerlad, A., Orgeta, V., Costafreda, S. G., Huntley, J.,
Ames, D., … Mukadam, N. (2017). Dementia prevention,

12 Z. H. FONG ET AL.

https://doi.org/10.1371/journal.pone.0101035
https://doi.org/10.3163/1536-5050.104.3.014
https://doi.org/10.1097/PRS.0b013e318219c171
https://doi.org/10.1097/PRS.0b013e318219c171
https://doi.org/10.3233/JAD-170024
https://doi.org/10.3233/JAD-170024
https://doi.org/10.1159/000453546
https://doi.org/10.1159/000453546
https://doi.org/10.1192/bjp.bp.113.127811
https://doi.org/10.1080/87565641.2019.1676244
https://doi.org/10.1080/87565641.2019.1676244
https://doi.org/10.1080/01924788.2014.966547
https://doi.org/10.1080/01924788.2014.966547
https://doi.org/10.1016/j.jamda.2017.02.013
https://doi.org/10.1016/j.jamda.2017.02.013
https://doi.org/10.3233/jad-2007-12103
https://doi.org/10.3233/jad-2007-12103
https://doi.org/10.1016/s1474-4422
https://doi.org/10.1016/s1474-4422
https://doi.org/10.1080/13607863.2017.1348474
https://doi.org/10.1016/j.jagp.2013.02.018
https://doi.org/10.1371/journal.pone.0138237
https://doi.org/10.1371/journal.pone.0138237
https://doi.org/10.1038/nrneurol.2015.229
https://doi.org/10.1038/nrneurol.2015.229
https://www.riskofbias.info/welcome/rob-2-0-tool
https://doi.org/10.1136/bmjopen-2019-029555
https://doi.org/10.1016/j.ijnurstu.2015.06.014
https://doi.org/10.1016/j.ijnurstu.2015.06.014
https://doi.org/10.1016/j.aip.2017.02.002
https://doi.org/10.1177/1362361314522353
https://doi.org/10.1159/000441111
https://doi.org/10.1007/s00702-019-02068-y
https://doi.org/10.1007/s00702-019-02068-y
https://doi.org/10.2147/cia.S25395
https://doi.org/10.1177/1533317517725813
https://doi.org/10.1177/1533317517725813
https://doi.org/10.1016/j.jamda.2014.10.004


intervention, and care. The Lancet, 390(10113), 2673–2734. https://
doi.org/10.1016/s0140-6736(17)31363-6

Mahendran, R., Gandhi, M., Moorakonda, R. B., Wong, J., Kanchi, M. M.,
Fam, J., … Kua, E. H. (2018). Art therapy is associated with sus-
tained improvement in cognitive function in the elderly with mild
neurocognitive disorder: Findings from a pilot randomized con-
trolled trial for art therapy and music reminiscence activity versus
usual care. Trials, 19(1), 615. doi:10.1186/s13063-018-2988-6

Meng, X., Li, G., Jia, Y., Liu, Y., Shang, B., Liu, P., … Chen, L. (2020).
Effects of dance intervention on global cognition, executive func-
tion and memory of older adults: A meta-analysis and systematic
review. Aging Clinical and Experimental Research, 32(1), 7–19. doi:10.
1007/s40520-019-01159-w

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G, PRISMA Group.
(2009). Preferred reporting items for systematic reviews and meta-
analyses: The PRISMA statement. PLoS Medicine, 6(7), e1000097. doi:
10.1371/journal.pmed.1000097

Muller, E., Naples, L. H., Cannon, L., Haffner, B., & Mullins, A. (2019).
Using integrated arts programming to facilitate social and emo-
tional learning in young children with social cognition challenges.
Early Child Development and Care, 189(14), 2219–2232. doi:10.1080/
03004430.2018.1445732

Nichols, E., Szoeke, C. E. I., Vollset, S. E., Abbasi, N., Abd-Allah, F.,
Abdela, J., … Murray, C. J. L. (2019). Global, regional, and national
burden of Alzheimer’s disease and other dementias, 1990–2016: A
systematic analysis for the Global Burden of Disease Study 2016.
The Lancet Neurology, 18(1), 88–106. https://doi.org/10.1016/S1474-
4422(18)30403-4

Noice, T., Noice, H., & Kramer, A. F. (2014). Participatory arts for older
adults: A review of benefits and challenges. The Gerontologist, 54(5),
741–753. doi:10.1093/geront/gnt138

Ouzzani, M., Hammady, H., Fedorowicz, Z., & Elmagarmid, A. (2016).
Rayyan-a web and mobile app for systematic reviews. Systematic
Reviews, 5(1), 210. doi:10.1186/s13643-016-0384-4

Petersen, R. C. (2004). Mild cognitive impairment as a diagnostic entity.
Journal of Internal Medicine, 256(3), 183–194. doi:10.1111/j.1365-
2796.2004.01388.x

Petersen, R. C., Lopez, O., Armstrong, M. J., Getchius, T. S. D., Ganguli,
M., Gloss, D., … Rae-Grant, A. (2018). Practice guideline update
summary: Mild cognitive impairment: Report of the Guideline
Development, Dissemination, and Implementation Subcommittee of
the American Academy of Neurology. Neurology, 90(3), 126–135.
doi:10.1212/WNL.0000000000004826

Petersen, R. C., Smith, G. E., Waring, S. C., Ivnik, R. J., Tangalos, E. G., &
Kokmen, E. (1999). Mild cognitive impairment: Clinical characteriza-
tion and outcome. Archives of Neurology, 56(3), 303–308. doi:10.
1001/archneur.56.3.303

Reijnders, J., van Heugten, C., & van Boxtel, M. (2013). Cognitive inter-
ventions in healthy older adults and people with mild cognitive
impairment: A systematic review. Ageing Research Reviews, 12(1),
263–275. doi:10.1016/j.arr.2012.07.003

Sachdev, P. S., Blacker, D., Blazer, D. G., Ganguli, M., Jeste, D. V.,
Paulsen, J. S., & Petersen, R. C. (2014). Classifying neurocognitive
disorders: The DSM-5 approach. Nature Reviews Neurology, 10(11),
634–642. doi:10.1038/nrneurol.2014.181

Schnurr, P. P. (2007). The rocks and hard places in psychotherapy out-
come research. Journal of Traumatic Stress, 20(5), 779–792. doi:10.
1002/jts.20292

Shah, H., Albanese, E., Duggan, C., Rudan, I., Langa, K. M., Carrillo,
M. C., … Dua, T. (2016). Research priorities to reduce the global
burden of dementia by 2025. The Lancet Neurology, 15(12),
1285–1294. https://doi.org/10.1016/s1474-4422(16)30235-6

Shimizu, N., Umemura, T., Matsunaga, M., & Hirai, T. (2018). Effects of
movement music therapy with a percussion instrument on physical
and frontal lobe function in older adults with mild cognitive impair-
ment: A randomized controlled trial. Aging & Mental Health, 22(12),
1614–1626. doi:10.1080/13607863.2017.1379048

Sihvonen, A. J., Sarkamo, T., Leo, V., Tervaniemi, M., Altenmuller, E., &
Soinila, S. (2017). Music-based interventions in neurological rehabili-
tation. The Lancet Neurology, 16(8), 648–660. https://doi.org/10.
1016/s1474-4422(17)30168-0

Sterne, J. A. C., Savovic, J., Page, M. J., Elbers, R. G., Blencowe, N. S.,
Boutron, I., … Higgins, J. P. T. (2019). RoB 2: A revised tool for
assessing risk of bias in randomised trials. BMJ, 366, l4898. doi:10.
1136/bmj.l4898

Thabane, L., Mbuagbaw, L., Zhang, S., Samaan, Z., Marcucci, M., Ye, C.,
… Goldsmith, C. H. (2013). A tutorial on sensitivity analyses in clin-
ical trials: The what, why, when and how. BMC Medical Research
Methodology, 13, 92. doi:10.1186/1471-2288-13-92

van der Steen, J. T., Smaling, H. J., van der Wouden, J. C., Bruinsma,
M. S., Scholten, R. J., & Vink, A. C. (2018). Music-based therapeutic
interventions for people with dementia. Cochrane Database of
Systematic Reviews, 7, CD003477. doi:10.1002/14651858.CD003477.
pub4

Verghese, J., Lipton, R. B., Katz, M. J., Hall, C. B., Derby, C. A., Kuslansky,
G., … Buschke, H. (2003). Leisure activities and the risk of dementia
in the elderly. New England Journal of Medicine, 348(25), 2508–2516.
doi:10.1056/NEJMoa022252

Windle, G., Gregory, S., Howson-Griffiths, T., Newman, A., O’Brien, D., &
Goulding, A. (2018). Exploring the theoretical foundations of visual
art programmes for people living with dementia. Dementia, 17(6),
702–727. doi:10.1177/1471301217726613

Xu, L., Deng, X., & Zhang, Z. (2017). 创造性故事疗法在老年轻度认知功

能障碍病人中的应用 [Application of creative storytelling project for
elderly patients with mild cognitive impairment]. Chinese Nursing
Research, 31(2), 197–200. doi:10.3969/j.issn.1009-6493.2017.02.018

Yates, L. A., Ziser, S., Spector, A., & Orrell, M. (2016). Cognitive leisure
activities and future risk of cognitive impairment and dementia:
Systematic review and meta-analysis. International Psychogeriatrics,
28(11), 1791–1806. doi:10.1017/S1041610216001137

Young, R., Camic, P. M., & Tischler, V. (2016). The impact of commu-
nity-based arts and health interventions on cognition in people
with dementia: A systematic literature review. Aging & Mental
Health, 20(4), 337–351. doi:10.1080/13607863.2015.1011080

Zhang, Y., Cai, J., An, L., Hui, F., Ren, T., Ma, H., & Zhao, Q. (2017). Does
music therapy enhance behavioral and cognitive function in elderly
dementia patients? A systematic review and meta-analysis. Ageing
Research Reviews, 35, 1–11. doi:10.1016/j.arr.2016.12.003

Zhao, J., Li, H., Lin, R., Wei, Y., & Yang, A. (2018). Effects of creative expres-
sion therapy for older adults with mild cognitive impairment at risk of
Alzheimer’s disease: A randomized controlled clinical trial. Clinical
Interventions in Aging, 13, 1313–1320. doi:10.2147/CIA.S161861

AGING & MENTAL HEALTH 13

https://doi.org/10.1016/s0140-6736(17)31363-6
https://doi.org/10.1016/s0140-6736(17)31363-6
https://doi.org/10.1186/s13063-018-2988-6
https://doi.org/10.1007/s40520-019-01159-w
https://doi.org/10.1007/s40520-019-01159-w
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1080/03004430.2018.1445732
https://doi.org/10.1080/03004430.2018.1445732
https://doi.org/10.1016/S1474-4422(18)30403-4
https://doi.org/10.1016/S1474-4422(18)30403-4
https://doi.org/10.1093/geront/gnt138
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1111/j.1365-2796.2004.01388.x
https://doi.org/10.1111/j.1365-2796.2004.01388.x
https://doi.org/10.1212/WNL.0000000000004826
https://doi.org/10.1001/archneur.56.3.303
https://doi.org/10.1001/archneur.56.3.303
https://doi.org/10.1016/j.arr.2012.07.003
https://doi.org/10.1038/nrneurol.2014.181
https://doi.org/10.1002/jts.20292
https://doi.org/10.1002/jts.20292
https://doi.org/10.1016/s1474-4422(16)30235-6
https://doi.org/10.1080/13607863.2017.1379048
https://doi.org/10.1016/s1474-4422(17)30168-0
https://doi.org/10.1016/s1474-4422(17)30168-0
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1186/1471-2288-13-92
https://doi.org/10.1002/14651858.CD003477.pub4
https://doi.org/10.1002/14651858.CD003477.pub4
https://doi.org/10.1056/NEJMoa022252
https://doi.org/10.1177/1471301217726613
https://doi.org/10.3969/j.issn.1009-6493.2017.02.018
https://doi.org/10.1017/S1041610216001137
https://doi.org/10.1080/13607863.2015.1011080
https://doi.org/10.1016/j.arr.2016.12.003
https://doi.org/10.2147/CIA.S161861

	Abstract
	Introduction
	Methods
	Search strategy
	Study selection
	Data extraction

	Results
	Characteristics of included studies
	Sample
	MCI definition
	Intervention
	Control
	Cognitive measures

	Risk of bias
	Bias due to deviations from intended interventions
	Bias due to missing outcome data
	Bias due to selection of the reported result

	Effects of interventions on cognitive outcomes
	Visual arts
	Dance/movement
	Music
	Storytelling


	Discussion
	Recommendations for future research
	Strengths and limitations

	Conclusion
	Disclosure statement
	References


