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ABSTRACT

Introduction Early non-pharmacological interventions
can prevent cognitive decline in older adults with mild
cognitive impairment (MCI). Creative expression (CrExp)
can potentially mitigate cognitive decline and enhance the
physical and mental health of older people. However, it

is unclear whether activities involving CrExp can improve
cognitive function and other health-related outcomes in
older adults with MCI. The aim of the present study is

to develop a Creative Expressive Arts-based Storytelling
(CrEAS) programme that integrates verbal and non-verbal
expressive activities and evaluate its effectiveness in
improving cognitive function and other outcome indicators
S0 as to explore its possible mechanism from the
perspective of neuroimaging.

Methods and analysis This parallel randomised
controlled trial with three arms (one intervention and two
control arms) will be conducted over a 24-week period. A
total of 111 participants will be enrolled and randomised to
the CrEAS, recreation and usual activity groups. The CrEAS
programme combines visual arts therapy and storytelling
(TimeSlips) under the Expressive Therapy Continuum
theoretical framework and provides an opportunity for
people with MCI to actively engage in activities to improve
cognitive function through verbal and nonverbal CrExp.
Global cognitive function, specific domains of cognition
(memory, executive function, language and attention) and
other health-related outcomes (anxiety, depression and
quality of life) will be measured at baseline, at the end of
the intervention, and at the 24-week follow-up. Structural/
functional brain MRI data will be collected at baseline and
immediately after the intervention.

Ethics and dissemination Ethics approval was obtained
from the Ethics Committee of Fujian Provincial Hospital
(K2018-03-061). The study results will be disseminated
through peer-reviewed journals and at academic
conferences.

Trial registration number ChiCTR1900021526.

INTRODUCTION

Among individuals over the age of 65 years,
the prevalence of dementia approximately
doubles every 4 or 5 years; thus, dementia
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Strengths and limitations of this study

» This is a novel and innovative randomised controlled
trial that will evaluate the effect of activities involv-
ing multiple integrated forms of creative expression
on cognitive function and other outcome indicators
in older people with mild cognitive impairment.

» The study design includes two control groups for
performance assessment to take into account ethical
issues and bias from motivation and engagement.

» The effectiveness of the intervention will be evaluat-
ed by multiple approaches including neuropsycho-
logical testing and resting-state MRI and is expected
to reveal the mechanistic basis for the effect of the
intervention on cognitive function and brain func-
tional network connectivity.

» This is a short-term exploratory study, and the re-
sults will require validation in a multicentre trial with
a large sample size and longer follow-up period.

occurs in more than one-third of individ-
uals over 85 years old." * In 2018, 50 million
people worldwide were living with dementia,
and it is estimated that the number will
exceed 152million by 2050.” China has the
largest population of patients with dementia
in the world, and the incidence of dementia
among people over 60 years old is predicted
to increase from 14% by 2015 to a staggering
33% by 2050, imposing a heavy social and
economic burden on individuals, families,
communities and the country as a whole.**’
Given that dementia is non-curable and irre-
versible, increasing attention has been paid
to its prevention. Mild cognitive impairment
(MCI)—a neurological disorder between
normal function and dementia*—is a key
stage at which dementia may be delayed or
prevented through early intervention.” One-
fifth of the population over 65 years of age is
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affected by MCI and may benefit from targeted interven-
tions.” Indeed, several trials involving older adults with
MCI are currently underway that are testing different
pharmacological and non-pharmacological strategies to
delay the onset of cognitive decline, for which there are
currently no effective treatments.® There is evidence that
non-pharmacological interventions improve cognitive
functioning in older adults with MCI*® but not all have
demonstrated clinical benefits, thus highlighting the
need for more effective or creative approaches. Clinical
trials provide an opportunity for interested persons to
receive new treatments, which is particularly important
when no pharmacological options are available.®

Creative expression (CrExp) is characterised by the
production of novel or original objects, ideas, perspec-
tives or processes.” For individuals with cognitive impair-
ment, CrExp offers an opportunity for self-expression,
social interaction, communication, sensory stimulation
and emotional relief in a failure-free setting.” CrExp
activities such as storytelling, visual arts, dance, music
and dramatic arts are innovative, non-pharmacological
interventions that have been applied in clinical settings
involving children, patients with cancer, older people
and patients with MCI and dementia.'”" Among the
different types of CrExp, visual arts may be especially
useful for people with normal or suboptimal cognition
as they have been shown to improve cognitive function,
psychological symptoms, physiological state, social well-
being and connectedness in older adults with or without
cognitive dysfunction,” '**! although the findings in
individuals exhibiting cognitive decline are controversial.
A systematic review of the literature revealed that visual
arts therapy has a positive effect on depression, anxiety,
quality of life (QoL), coping ability and self-esteem but
has no clinically significant effect on cognition.”” On the
other hand, a combination of art-based activities and
other therapies (eg, physical exercise, cognitive stimu-
lation, music and horticultural therapies) was shown to
result in cognitive improvement.”® ** Visual art therapy
may enhance cognition in a wide range of individuals
but may be particularly effective in those at high risk for
dementia.”” *® However, there are many unanswered ques-
tions and methodological issues in studies assessing the
efficacy of art-based therapy on cognition in older adults
experiencing cognitive decline.

Our earlier work in a randomised controlled trial (RCT)
comparing the effects of standard cognitive training with
a CrExp programme for older people with MCI found
that the latter had beneficial effects on cognitive func-
tion and daily living ability."” A subsequent exploratory
RCT examining the efficacy of CrExp therapy (with the
control group receiving standard cognitive training) in
older people with dementia demonstrated significant
improvements in cognitive function, QoL, level of depres-
sion, communication ability and emotional status.?” The
main form of CrExp activities in these two studies was
storytelling. The TimeSlips storytelling initiative, which
was developed in the 1990s for use with persons affected

by dementia of varying severity, employs visual images
to encourage spontaneous, improvisational responses,
which provides participants with a sense of uniqueness,
belonging, support and value while eliciting pleasure and
other positive emotions.”™" Storytelling is an important
way to communicate and share ideas, life experiences and
insights into different topics and provides an opportunity
to connect with others.”’

Art activities and storytelling have each been incorpo-
rated into therapeutic approaches for older adults with
cognitive impairment. However, their combination may
be more beneficial to mental health than each activity
alone. Visual art therapy provides psychological bene-
fits and improves cognitive function by allowing self-
expression through non-verbal communication,” while
the storytelling encourages social interaction through
verbal communication, which assigns the storyteller a
valuable social role that can enhance their sense of well-
being.?”** Combining these interventions can have syner-
gistic effects.

Although CrExp activities have received greater support
from the medical and scientific communities over the past
few years as a viable treatment option for cognitive impair-
ment in older adults, the neural mechanisms underlying
the observed cognitive changes are not well understood.
A functional brain network is established through neural
connections between various regions of the brain; the
degree of correlation between neural signals reflects the
strength of the functional connections in corresponding
regions and hence, short-term functional changes in the
brain. Brain functional network analysis thus provides a
means of investigating the mechanistic basis for the effects
of short-term cognitive interventions. Studies have shown
that visual creativity can activate and enhance functional
interregional connectivity in the brain.* **

CrExp activities are thought to exert cognitive benefits
by stimulating the central nervous system through engage-
ment in tasks involving creativity, abstract thinking, plan-
ning, different forms of expression and cognitive control;
this effect is likely mediated through increased functional
connectivity in the brain.

We aimed to develop a Creative Expressive Arts-based
Storytelling (CrEAS) programme and conduct a meth-
odologically rigorous RCT to evaluate its effects on
neuropsychological outcomes in older adults with MCIL.
Participants will undergo structural and functional MRI
(sMRI and fMRI, respectively) before and after the inter-
vention to examine the neural basis for the effects of the
intervention. The study design includes active and waitlist
control groups to take into account ethical issues and bias
from motivation and engagement. In other studies, the
intervention period of art-based activities for older people
or for those with cognitive impairment ranged from 3
to 40 weeks, with no consensus as to the optimal dura-
tion."” ®*" Based on the results of our previous work,"
we determined that an intervention cycle of 24 weeks and
frequency of once a week can achieve clinical benefits.
We hypothesise that the 24-week CrEAS intervention will
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Screening and eligibility criteria
Informed consent process

Demographic characteristics, neuropsychological
assessment, and neuroimaging assessment

Randomisation allocation

CrEAS group Active control group Waitlist control group

24-week intervention

Neuropsychological assessment and neuroimaging
assessment immediately after intervention

Follow-up

Neuropsychological assessment 24 weeks after
intervention

Figure 1 Flow diagram of the study design.

result in greater improvement in cognitive function and
other health-related outcomes in older adults with MCI
compared with those who continue their usual activities
or receive other types of recreational intervention, and
that this will be accompanied by favourable changes in
functional connectivity of specific brain regions.

METHODS AND ANALYSIS
Study design and registration
The study design is an RCT with three parallel groups in
a 1:1:1 allocation ratio, with allocation concealment and
assessor blinding. The trial will be conducted in accor-
dance with the Standard Protocol Items for Randomised
Trials and Consolidated Standards of Reporting Trials
guidelines for non-pharmacological interventions
(figure 1).%® Individuals with MCI will be recruited from
two centres—namely, Fujian Provincial Hospital and
Fujian Provincial Hospital South Branch. A total of 111
eligible participants will be randomised to the 24-week
CrEAS intervention (90min per session, once a week),
24-week recreation intervention (90min per session,
once a week) or 24-week waitlist control group. Global
cognitive function and specific domains of cognition
(memory, processing speed, executive function, atten-
tion and verbal learning and memory) as well as other
health-related outcomes will be assessed at baseline
before randomisation and at the end of the intervention,
while the structure and function of brain regions related
to cognition will be assessed by fMRI at these time points.
Recruitment of participants started in December
2019 and the study will be completed in June 2021. All

participants will be provided with consent forms. The trial
is registered in the Chinese Clinical Trials Registry.

Participants

Recruitment and screening

The following strategies will be used to ensure adequate

enrolment and reach the target sample size: (1) targeted

recruitment through memory clinics and the neurology
department of the participating hospitals, (2) study
posters with the contact information of the researchers

posted on notice boards of the participating hospitals, (3)

health seminars held at the hospitals’ health promotion

centres and (4) word-of-mouth by the researchers.

Interested individuals will be instructed on how they
can participate in the trial through telephone calls or
visits to the participating hospitals. Potential participants
who respond to the recruitment strategies and contact
the researchers will be screened for study eligibility and
safety in a two-stage process consisting of phone and
in-person interviews.

» Phone interview: the study staff will obtain verbal
consent from the respondent for their participation
in the phone and in-person screenings as well as the
respondent’s self-reported health history. Potential
participants who pass the phone screening will be
scheduled for an in-person interview to screen for
eligibility.

» In-person interview: the study staff will corrobo-
rate the information obtained during the phone
screening, perform an assessment for MCI and
complete the MRI safety check. Participants who
meet the following inclusion and exclusion criteria
will be enrolled. The clinical research coordinator
will explain the study to the participants, who will be
asked to voluntarily sign an informed consent form
before participation.

Inclusion criteria

Participants must meet the following Peterson diagnostic
criteria for MCI*: (1) memory problems, preferably
confirmed by an informant, (2) memory impairment
in accordance with age and education level (Montreal
Cognitive Assessment (MoCA) score of 13/14 for indi-
viduals with no formal education, 19/20 for individuals
with 1-6 years of education and 24/25 for individuals
with 27 years of education), (3) preserved general cogni-
tive function (Mini-Mental State Examination score
between 24 and 30), (4) intact activities of daily living
(ADL) (Lawton-Brody ADL score <18) and (5) absence
of dementia. The final clinical diagnosis will be made by
experienced psychiatrists according to the Diagnostic
Statistical Manual of Mental Disorder, Fourth Edition
criteria for MCI. Eligible participants must meet the
following criteria: (1) diagnosis of MCI, (2) age 60-85
years inclusive, (3) visual and auditory acuity adequate for
neuropsychological testing and (4) willingness to provide
informed consent.
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Exclusion criteria

Exclusion criteria were as follows: (1) severe aphasia or
other factors that could preclude completion of neuro-
psychological assessment or the CrEAS programme,
(2) gastrointestinal, renal, hepatic, respiratory or other
systemic diseases, (3) other disorders or use of medication
that could affect cognitive functions, (4) neurological or
psychiatric conditions that could affect cognition (eg,
Parkinson’s disease, stroke, schizophrenia), (5) participa-
tion in another clinical study and (6) contraindication for
MRI (only for the MRI examination).

Withdrawal criteria

Participants will be allowed or required to withdraw from
the trial based on the following: (1) unwillingness to
continue participating, (2) adverse events such as severe
illness during the intervention and (3) taking drugs
or receiving other cognitive or professional treatment
during the study.

Sample size determination

Sample size was calculated based on an improvement
in MoCA scores. Similar RCTs" using CrExp therapy
for older adults with MCI showed effect sizes for MoCA
scores of 24.68+1.84 (intervention group) and 23.13+1.68
(control group). A sample size of 29 participants per
group was determined as being sufficient to detect an
effect with a type 1 error rate of 5% (0=0.05) and 90%
power (B=0.10) using PASS V.11.0 software (NCSS, Kays-
ville, Utah, USA). Taking into consideration a 20% attri-
tion rate, a total of 111 participants was needed, with 37
participants per group.

Randomisation, allocation concealment and blinding

Participants will be randomised (after obtaining written,
informed consent; screening and obtaining baseline
measurements) to the CrEAS, active control or waitlist
control group at a 1:1:1 ratio. Before randomisation, a
researcher not involved in subject recruitment and data
collection will prepare a randomisation list with 37 sets of
numbers, where 1, 2 and 3 represent the CrEAS, active
control and waitlist control groups, respectively, using
Research Randomizer software (http://www.randomizer.
org/). These 37 sets of 111 numbers will be separately
printed and each will be sealed in an envelope. After
subject recruitment, the researcher will randomly select
an envelope to confirm group assignment. Due to the
nature of non-pharmacological interventions, the data
collector and statisticians—but not the participants and
intervention staff—will be blinded.

Intervention

Intervention group

The CrEAS programme is a new non-pharmacological
intervention that combines visual arts therapy with
storytelling (TimeSlips) under the Expressive Therapy
Continuum  (ETC) theoretical framework.”” The
programme provides an opportunity for participants
to actively engage in activities that improve cognitive

function through verbal and nonverbal CrExp. In accor-
dance with the Medical Research Council (MRC) guid-
ance for the development and evaluation of complex
interventions,” * the programme was pretested in terms
of feasibility in a pilot study. There were two main stages
in the design of the CrEAS programme model that guided
the development of the programme of activities based on
ETC and storytelling components (figure 2). Participants
in the CrEAS group will engage in CrExp activities for
24 weeks at a frequency of once per week and 90 min
per session, including 60min of art-making and 30 min
of storytelling, under the guidance of an accredited
instructor and two auxiliary staff members. The detailed
content of the CrEAS programme is shown in table 1.

The ETC is a theoretical model for the assessment
and application of media in art therapy.” It can be used
to evaluate the predominance of sensory information
processing based on the configuration of formal elements
in the artwork and the interaction of the art-maker with
the materials. The model also accounts for the effects of
the texture and fluidity of the art materials, which are
thought to differentially affect cognitive processing and
to differ in their potential to elicit emotion.** Based on
the ETC, various techniques such as drawing, collage,
painting, clay work, origami and quilling will be used in
the art-making. The materials used will include but will
not be limited to pencils, colour pens, crayons, pastels,
watercolour paints and paper. Each session will have a
preplanned theme and prepared materials. The CrEAS
protocol is detailed in online supplemental file 1.

For storytelling, participants will form a circle and a
facilitator will prompt the group with a series of open-
ended questions (who, what, where, when, how and why)
in reference to artwork completed in the art-making
stage, with the aim of eliciting an imaginative response.
Participants will be encouraged to share their artwork
with the group and vocalise any thought that comes to
mind. Responses are woven into an inclusive narrative by
the facilitator that is periodically read back to the partic-
ipants to help them further develop the story or bring it
to a conclusion.

Active control group

Participants in the active control group will participate
once a week for 24 weeks in group recreational activi-
ties facilitated by geriatric nurses. Arts interventions are
frequently criticised for lacking a comparator group,
which limits the inferences that can be drawn regarding
the importance or necessity of the art component®; that
is, the benefits derived from these interventions have
been attributed to social interactions alone.*® In  this
study, non-art-focused social activities will be designed to
allow comparisons with the intervention group; these will
consist of a 15 min interaction game as a warm-up session,
followed by 75 min of puzzle games such as Magic Square,
Jigsaw, Unblock Me, Tangram and Sudoku, among
others. No specific CrExp activity will be administered to
the control group.
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Expressive
Therapy
Continuum
(ETC)

+ Kinesthetic/Sensory
+ Perceptual/Affective
« Cognitive/Symbolic
« Creative level

(Dlntroduction to the theme

@Getting familiar with the media of visual art

@ Trying to use art materials

@Making choices based on personal preferences
(G)Brainstorming with the help of lived experience

(©)Creating with imagination

The first phase of CrEAS involves various processes and is
considered as art-making. The somatosensory processes of
art-making involving the hands are rich in haptic perception.
The visual processes guiding aesthetic judgement and the
creation of personally meaningful art products require an
intense application of perceptual skills, cognitive functions
(memory, decision making, and concentration) , and
affective  expression. These processes involved in art
making require complex coordination of different cortical
regions. Art making also involves complex interactions
among different cerebral regions to administer working
memory, enable self-expressions, and make decisions. As a
nonverbal modality, art making can aid the brain in

ing nonverbal and bodily-based

Expression
(DDisplaying art product

Framework
of verbal
communication

Storytelling

each other

* Astory text

* The context and socio-
cultural setting

* The audience or listener
contribution

« Performance, ownership,
and control of the story

@®Question-led storytelling and discussion with

affective information associated with various motivations to
improve cognitive function and emotional management.

The second phase of CrEAS program appeared to offer a
formal mechanism for sharing insights, may encouraging
the performance  of storytelling. Storytelling consists of the
following four components and their interactions, that is
story content, I-cultural from
listeners, performance of story. Because storytelling
activities imply some level of performance on the part of the
storyteller, often in response to the expectations or
conditions of the audience. The process uses a question-led
approach to support participants in sharing imaginary stories,
enabling them to feel included, supported and valued. Being
with peers with similar social-cultral backgrounds in group
activiies may stimulate their discussion and resonance.
This may enhance the effect of storytelling and achieve
favourable results.

Figure 2 The CrEAS programme model. The model will serve as a guide for the targeted interventions in this study; theoretical
elements will be used as the basis for formulating an activity plan and for explaining the possible mechanisms underlying the
effects of CrExp activities. CrEAS, Creative Expressive Arts-based Storytelling; CrExp, creative expression.

Waitlist control group

Participants in the waitlist control group will engage in
their usual activities during the 24 weeks following base-
line assessment. After the study, if the other two groups
show significant improvements in cognitive function,
participants in the waitlist control group will be offered the
relevant intervention as a courtesy for their participation.

Study settings

Screening and non-imaging data collection will be
performed at the memory clinics of Fujian Provincial
Hospital and Fujian Provincial Hospital South Branch.

Imaging data will be obtained at the Centre for Magnetic
Resonance Research of Fujian Provincial Hospital. The
CrEAS programme (intervention group) will be imple-
mented and recreational activities (active control group)
will be performed at the Centre for Health Education
and Health Promotion at the two hospitals.

Outcome measures

Demographic characteristics (eg, age, sex, marital status,
education level, occupation and socioeconomic status)
and history of disease and medication use will be recorded
during the initial evaluation. Participants will be assessed

Table 1 CrEAS programme

Key element lllustration

01 Form of activity
02 Activity duration
03 Frequency of intervention

Independence and cooperation
90 min

Once a week

04 Activity session
05 Activity theme
06 Activity media

Art making and storytelling

and sizes, etc.

Theme developed from the Handbook of Art Therapy for Groups
Coloured pens, pencils, pastels, crayons, clay, felt, cloth, watercolour paints, paper of various materials

(different media chosen from the Handbook of Art Therapy for Groups to match different themes)

07 Form or organisation Group activity with 6-8 people
08 Intervention staff
09 Programme duration 24 weeks

10 Programme product

Accredited instructor and auxiliary staff (assistants)

Handcrafted products and CrEAS arts exhibition

CrEAS, Creative Expressive Arts-based Storytelling.
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Table 2 Assessment outline and timelines

Preintervention Postintervention Follow-up

Item Screening Oweek 24 weeks 48 weeks
Eligibility assessment

Diagnostic criteria x

Inclusion criteria X

Exclusion criteria x
Informed consent X
Demographic characteristics X
Neuropsychological assessment X X X
Neuroimaging assessment X x

x,Time point in the trial at which the assessment will take place.

before, immediately after and 24 weeks after the interven-
tion. Outcome measures will include neuropsychological
and neuroimaging parameters. All assessments included
in the trial are shown in table 2.

Neuropsychological assessment

Various measurements will be obtained to evaluate the effects
of the intervention. Outcome measures other than cognitive
function will be selected based on the previous studies of
art-based interventions in MCI and Alzheimer’s disease that
reported statistically significant improvements in psycholog-
ical well-being® 7% and QoL %% In the present study, the
neuropsychological evaluation will include several commonly
used measures of cognitive function, functional status,
psychological well-being and QoL.

Primary outcome

The MoCA is a brief but reliable test that evaluates visuo-
spatial/executive function, naming, memory, attention,
language, abstraction, delayed recall and orientation.”® The
Changsha MoCA (MoCA-CS) is the Chinese version of the
MoCA that was modified from the original (English) version
based on Chinese cultural, linguistic and population charac-
teristics. Scores range from 0 to 30, with a lower score indi-
cating lower cognition function.” The primary outcome
(global cognitive function) will be measured with the MoCA-
CS, which is widely used in China and has good reliability and
validity.”" >

Secondary outcomes
Memory function will be assessed using the Auditory Verbal
Learning Test,”® which adopts the rationale and methods of
the California Verbal Learning Test and Hong Kong Verbal
Learning Tests. The word list consists of 12 two-character
words from three semantic categories (flowers, occupations
and apparels), with four words in each category. The indi-
cators are immediate recall, delayed recall (after a delay of
20min, during which a non-verbal task is performed) and
recognition (12 target words and 12 semantically related
distractor words).

Executive function will be evaluated with the Shape Trail
Test (STT), a culture-neutral variant of the Trail Making Test

that minimises cultural bias and provides a more accurate
cognitive measure of Chinese subjects.54 The STT-A requires
subjects to connect numbers from 1 to 25; the STT-B shows
all numbers (from 1 to 25) two times, once in a circle and
once in a square, and subjects are required to draw alter-
nating lines between the circles and squares.

Visuospatial construction ability will be measured with the
widely used Rey-Osterrieth Complex Figure Test (ROCF) 5
The three components of the test are copy, immediate recall
and delayed recall. Subjects are given an ROCF stimulus card
and asked to draw the same figure. They are then instructed
to draw what they remember and after a delay of 30min, they
are required to redraw the same figure.

Language will be measured with the verbal fluency test and
Boston Naming Test (BNT). The former requires subjects to
list as many words as possible in a given semantic category
(eg, animal) in 1min.”® The Chinese version of the BNT,
which has good validity and sensitivity,57 requires subjects to
name 30 drawings that are presented to them.

Attention will be measured with the standardised Symbol
Digit Modalities Test, which evaluates directed attention in a
complex task.”® It requires subjects to substitute 10 geometric
symbols that are presented to them with numbers from 1 to
10; the score is the correct number of substitutions in 90s.

Anxiety will be measured with the Zung Self-Rating Anxiety
Scale, a 20-item selfreport assessment on a four-point scale
from 1 (seldom) to 4 (most of the time), with total scores
ranging from 20 to 80 and scores over 50 indicating mild to
moderate anxiety.59

Depression will be evaluated with the Geriatric Depression
Scale, a 30-item self-report assessment in which questions are
answered with yes or no, with a score greater than 10 indi-
cating depressive symptoms.ﬁo

QoL will be measured with the 13-item selfrated QoL in
Alzheimer’s Disease scale, which has poor, fair, good and
excellent as response optjons.61 Scores for each item range
between 1 and 4 and total scores are between 13 and 52, with
higher scores indicating a higher QoL.

Neuroimaging assessment

MRI scans will be acquired at baseline and a 24 weeks
postintervention on a 3.0 T Prisma scanner (Siemens,
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Erlangen, Germany). Quality control checks on the
phantom and imaging sequences will be performed
before data collection. High-resolution TI1-weighted
images of the whole brain will be obtained using a
sagittal 3D magnetisation-prepared rapid gradient echo
sequence. Resting-state fMRI will be performed using a
multiband echo-planar imaging sequence.

Data collection and analysis

Enrolled subjects will be scheduled to complete base-
line data collection. Data will also be collected after 24
and 48 weeks (6-month follow-up) for cognition and
other outcomes. During data collection, rest periods and
snacks will be provided to participants as needed. sMRI
and fMRI data will be collected at baseline and immedi-
ately after the intervention. Subjects who undergo MRI
at baseline will be reevaluated for MRI eligibility at 24
weeks. To ensure that data collectors are blinded to group
assignment, they will not interact with the subjects except
during data collection.

To minimise selection bias, datawill be analysed according
to the intention-to-treat principle.” Demographic and
other baseline characteristics will be summarised with
descriptive statistics. We will compare changes in neuropsy-
chological test scores and other outcomes from baseline
to 24 weeks and from baseline to 48 weeks for the three
groups using a repeated-measures mixed linear model,
which will be adjusted for potential confounders such as
age, sex and education level. This analysis will be two-tailed
with alpha level set at 0.05 and will be performed using
SPSS V.21.0 software (IBM, Armonk, New York, USA).
Missing data will be handled by multiple imputation.

sMRI, fluid-attenuated inversion recovery and blood
oxygen level-dependent fMRI data will be collected in a
30min session. High-resolution T1-weighted images of the
whole brain will be obtained using a sagittal 3D magneti-
sation prepared rapid gradient echo sequence with the
following parameters: repetition time (TR)=2530ms;
echo time (TE)=2.98ms; slice thickness=1 mm; 192
slices; flip angle=7°; voxel size=1.0x1.0x1.0 mms; field
of view (FOV)=256x256mm?. Resting-state fMRI will
be conducted using a multiband echo-planar imaging
sequence with the following parameters: TR=2000ms;
TE=30ms; 33 slices; voxelsize=3.5x3.5x3.5 mm?’; flip
angle=90°; FOV=224x224mm®. fMRI data will be
processed using SPM V.12 (https://www.fil.ion.ucl.ac.uk/
spm/software/spm12/) in MATLAB 2013b (MathWorks,
Natick, Massachusetts, USA). fMRI data preprocessing
will consist of slice-timing correction, realignment, coreg-
istration, segmentation, spatial normalisation, Gaussian
spatial smoothing, time series linear detrending, filtering
and nuisance regression performed with 24 subject-
specific realignment parameters; the signal from white
matter and cerebrospinal fluid and their first-order deriv-
atives will be included as confounds.

Data monitoring and interim analyses
The principal investigator will be responsible for
reviewing the data in collaboration with the statisticians

and ensuring their completeness and validity. Partici-
pants’ attendance and withdrawal rates, adherence and
adverse events will be recorded in detail by the study
coordinators, who will also ensure data creation, integrity,
quality control checks and audits and will review the accu-
racy and completeness of data collection forms before the
data are entered it into the hospital’s electronic informa-
tion database.

Patient and public involvement

When designing the procedures, some experts will be
invited to follow the development process of complex
interventions in strict accordance with the MRC frame-
work. Additionally, consumers will be invited to consult
on the content of the CrEAS programme. Participants
will not be involved in research design, recruitment,
study execution or dissemination of study findings. We
will use a satisfaction questionnaire and suggestion form
to examine participants’ attitudes regarding this trial and
obtain feedback.

Ethics and dissemination

This study strictly adheres to ethical principles outlined
in the Declaration of Helsinki and respects the wishes of
each participant. The protocol was approved by the Ethics
Committee of Fujian Provincial Hospital (K2018-03-061).
Before the study is initiated, the purpose, content and
process of the study will be fully explained to each partic-
ipant and written, informed consent will be obtained
prior to their enrolment. The researchers will not release
the subjects’ personal information or compromise their
privacy under any circumstances. There are no plans to
share the results of the study or details of the analysis of
study data with the participants, which will be specified in
the consent form. Cognitive test results and clinical diag-
nosis based on MRI scans will be provided on request to
participants by the physician. Study results will be dissem-
inated through peerreviewed journals and at domestic
and international academic conferences.

DISCUSSION

Early non-pharmacological intervention is the mainstay
of treatment for prevention and management of cogni-
tive decline. Some studies have shown that participation
in CrExp activities such as visual arts and storytelling
can improve mental and physical health in older adults
with cognitive impairment,16 63 64 although this remains
controversial.”” We designed a CrEAS programme that
integrates activities involving verbal and non-verbal
expression and evaluated its effectiveness in improving
cognitive function and other health-related outcomes in
older adults with MCI. We will adopt rigorous methods
to reduce bias such as randomisation, blinding, theoret-
ical innovation and comparisons to a control group. The
effectiveness of the intervention will be evaluated using
different methods including neuropsychological testing
and resting-state MRI; the latter is expected to provide
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insightinto the neural mechanisms underlying the effects
of the CrEAS programme. Another novel aspect of this
trial is that it will compare the effects of CrExp versus
standard recreational therapies on cognitive function.

This study has several limitations. First, there will be
an unavoidable bias in participant selection as the older
adults with MCI who are enrolled in the trial will tend
to be highly motivated. Second, given the nature of non-
pharmacological interventions, it is difficult to blind
researchers and participants to group assignment. In addi-
tion, although we will use multiple strategies for subject
recruitment, it will be difficult to ensure that eligible
participants have not previously met or interacted. Distor-
tion of the intervention will be difficult to control even if
we explain its purpose and trial requirements in detail to
the participants beforehand. Finally, because of planning
constraints, we may need to perform postintervention
assessment at a different time of day than the baseline
assessment.

In conclusion, this trial will test whether CrExp in
multiple forms can improve cognitive function in older
adults with MCI. If the intervention is found to be effec-
tive, the results of this study will provide evidence that
non-pharmacological therapy is effective for cognitive
rehabilitation and potentially for preventing the progres-
sion of MCI to dementia.
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