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Effects of an art-based intervention
in older adults with dementia: a
randomized controlled trial

Xuefang Zhuo'%3, Yuanjiao Yan*®, Rong Lin>%, Shuo Lin?, Xiaona Zheng?,
Tingfang Shao%2, Hong Zhang?, Lili Chen®3"“ & Hong Li{®5**

This study aims to evaluate the effects of a creative expressive art-based storytelling accompanied

by caregivers (CrEAS-AC) program on reducing behavioral and psychological symptoms of dementia
(BPSD) in older adults with dementia and caregiver burden compared to a general social contact

(SC) control group. In this two-arm randomized controlled trial, dyads comprising participants with
dementia and their caregivers were randomly assigned to the CrEAS-AC (n=39) and SC groups (n=39).
Interventions were applied twice per week for 12 weeks. The primary outcomes were BPSD (NPI and
AES-1) and caregiver distress, while secondary outcomes included communication ability (SFACS-S

and SFACS-C), caregiver burden (CBI), and other health-related outcomes (activities of daily living and
QOL-AD). All variables were measured at baseline, 12-week follow-up, and 24-week follow-up. Linear
mixed model analyses indicated that participants in the CrEAS-AC group showed significantly lower
scores on NPI, AES-I, caregiver distress, and CBI post-intervention at the 12-week follow-up, compared
with the SC group. They also showed higher scores on QOL-AD, SFACS-S, and SFACS-C. Baseline
characteristics did not modify the effects of the interventions, which were maintained until at least 24-
week follow-up. The CrEAS-AC program, as an art-based intervention, is therefore potentially effective
in reducing behavioral and psychological symptoms of dementia and improving communication ability
and quality of life in older adults with dementia, as well as reducing caregivers’ distress and burden.

Trial registration: The study was registered in the Chinese Clinical Trials Registry (ID: ChiC-
TR2200064838) on 19/10/2022.
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Dementia is the greatest global challenge for health and social care in the 21st century’. It is a leading cause of
disability and dependency worldwide, mainly affecting older people'2. In 2019, Alzheimer’s disease and other
forms of dementia ranked as the 7th leading cause of death globally®. Currently, more than 55 million people
have dementia worldwide, with China accounting for approximately 25% of the global dementia population®®.
As a populous country, China has a large aging population, with 191 million people aged 65 years and older,
making up 13.50% of the country’s population®. A multicenter, large sample cross-sectional study showed that
the overall prevalence of dementia in China is 6%’. With the continued aging of the population, China now has
the largest population of patients with dementia in the world, placing a heavy burden on the public and health
care systems®. The global cost of dementia was estimated at $1.3 trillion in 2019, and is projected to reach $2.8
trillion by 2030%. Furthermore, the socioeconomic burden of dementia in China exceeds the global average,
accounting for 1.47% of the country’s gross domestic product, imposing a huge economic burden on society”.
The problems facing older adults with dementia are complex because they exhibit symptoms in many domains!.
The two core symptoms of dementia are cognitive impairment and neuropsychiatric behaviors, which are
common and often considered to be the greatest challenge in dementia care!*#%-10. Behavioral and psychological
symptoms of dementia (BPSD)—also known as neuropsychiatric behaviors—include apathy, agitation, aberrant
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motor behavior, anxiety, elation, irritability, hallucinations, depression, disinhibition, delusions, and sleep or
appetite problems!!. BPSD are common in people with dementia—it is estimated that over 97% of all patients
with dementia are affected by BPSD during their illness, with apathy being the commonest symptom'%!3. BPSD
often lead to increased healthcare costs and caregiver burden!!. The emergence and worsening of BPSD not
only affect the quality of life of patients and increase their their likelihood of poor outcomes, but also necessitate
long-term care by family members owing to the long-term and irreversible nature of dementia. Dementia also
imposes a huge caregiving burden on families and caregivers, thus predisposing caregivers to a series of health
problems, such as anxiety, depression, sleep abnormalities, and chronic illnesses'®. Under COVID-19 preventive
and control measures, daily social and outdoor activities of patients with dementia were interrupted, resulting
in their increased social isolation of older adults with dementia, deterioration of their cognitive abilities, and a
series of BPSD, which further aggravated the burden on caregivers'®. The Need-Driven Dementia-Compromised
Behavior (NDB) theory!® suggests that abnormal behavioral symptoms in individuals with dementia arise from
the outward expression of their unmet intrinsic needs. Fulfilling these physical and psychological needs in a
timely manner can significantly reduce the occurrence of such behaviors. Intervening during the moderate and
early stages of dementia is crucial'. Unlike pharmacological treatments, non-pharmacological interventions—
recommended as a first-line treatment—have demonstrated effectiveness in improving the quality of life and
slowing disease progression in patients with dementia. Additionally, these interventions have shown proven
safety and rationality!”18,

Art therapy is by the British Association of Art Therapists defined as a form of psychotherapy that uses
art media as a means of self-expression and communication!®. Art-based interventions include various forms
of arts such as visual arts, dance or movement, drama, storytelling, and music202L, Among them, visual arts
take various forms including painting, drawing, clay modeling, and collage??. Art-based interventions are
generally considered a measure for managing dementia manifestations as they may help to reduce BPSD as
well as improve cognitive function and quality of life with minimal side effects?. Several studies have shown
that art-based interventions are beneficial for communication, meeting the emotional and psychological
needs of patients with dementia, maintaining skills, improving well-being and self-esteem, as well as reducing
caregiver burden?*-%¢, The Creative Expressive Arts-based Storytelling (CrEAS) therapy?’ is designed to enhance
the neuropsychological well-being of individuals with cognitive disabilities. It achieves this by providing
dual-channel creative expression opportunities through both nonverbal visual tasks—such as drawing and
collage—and verbal storytelling activities. The CrEAS intervention focuses on processes that promote complex
coordination between brain regions during artistic engagement and storytelling, thereby stimulating various
cognitive domains. This approach not only provides sensory stimulation and facilitates self-expression but also
fosters social interaction and offers emotional relief for patients with cognitive impairments?”-?%. By addressing
these multifaceted needs, CrEAS aims to alleviate BPSD in cognitively impaired individuals.

Although many studies have explored the impact of CrEAS interventions on individuals with dementia,
certain limitations still exist in previous research. These include a lack of rigorous experimental design in
research, differences in participant characteristics, variability in outcome measurement, and inconsistencies in
the duration and quality of interventions. However, there has been limited investigation into the impact of these
intervention on caregivers*>?*. The evidence regarding the effectiveness of CrEAS interventions for patients with
dementia remains inconclusive?®. Therefore, high-quality randomized controlled trials are needed to verify the
impact of CrEAS interventions on patients with dementia and their caregivers.

To address these gaps, we have designed a randomized controlled trial to evaluate the effects of the Creative
Expressive Arts-based Storytelling Accompanied by Caregivers (CrEAS-AC) program in individuals with mild-
to-moderate dementia and their caregivers. The study aims to assess the impact of the CrEAS-AC program on
BPSD, communication ability, quality of life, cognitive function, and caregiver burden, compared to a general
Social Contact (SC) control group.

Methods

Study design

The present study was a prospective, single-blind randomized controlled trial that included two parallel groups
in a 1:1 allocation ratio. It was conducted in conducted on older adults with mild-to-moderate dementia and
their caregivers. Information related to study design, protocol, and sample size can be found on the website (ht
tps://www.chictr.org.cn/showproj.html?proj=180424). All participant variables were evaluated at baseline (T0),
12-week follow-up (T1), and 24-week follow-up (T2). This study adhered to CONSORT guidelines.

Participants

Participants were recruited from five geriatric wards within a tertiary care hospital in Fuzhou City, China, which
has a total of 248 beds. These wards serve a significant number of older adults with disabilities or dementia, and
hospital stays lasting more than three months are not uncommon. To ensure the smooth and safe execution of
intervention activities, we included the primary informal caregivers of these older adults in the study. Eligibility
was determined based on predefined inclusion criteria. We promoted the study through multiple channels,
including posters, face-to-face presentations to patients and their informal caregivers, and peer referrals.
Potential participants were approached by research staff who provided comprehensive information about the
study and obtained informed consent. Due to the challenges posed by the COVID-19 outbreak, recruitment
was extended. We were compelled to temporarily suspend recruitment during the peak of the outbreak and only
resumed once the situation had stabilized. All data were collected between October 2022 and September 2023.
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Inclusion criteria
Eligible participants met the following criteria Older adults with dementia: (i) age > 65 years and met the diag-
nostic criteria for dementia in the WHO International Classification of Diseases ICD-10%%; (ii) Clinical Demen-
tia Rating (CDR) scale scores of 1 or 2; (iii) medication and stabilization of the condition in the last month; (iv)
have a certain level of hearing and vision, and retain a certain level of hand function, and able to participate in
the activity; (v) older adults or their proxy signed a written informed consent form.

Informal caregivers: (i) taking care of the patients as the primary caregivers for 230 days and >8 h per
day; (ii) Expected to continue caring for 3 months or more; (iii) Having the ability to read, understand, and
communicate normally, and cooperate in activities; (iv) provision of informed consent.

Exclusion criteria
Exclusion criteria were as follows Older adults with dementia were excluded from the study if they met any
of the following criteria: (i) other types of mental disorders; (ii) dementia caused by diseases related to the cen-
tral nervous system (e.g., encephalitis, brain tumors, epilepsy, multiple sclerosis, and Parkinson’s disease); (iii)
dementia caused by nutritional and metabolic disorders(e.g., abnormalities in thyroid function, vitamin B12 or
folic acid deficiency, and persistent hypoglycemia); (iv) drug or alcohol dependency; (v) participation in another
clinical research during the study; (vi) missed one-third or more of the total number of intervention activities;
(vii) severe physical or mental disorders, extreme weakness, or other conditions preventing participation; (viii)
unwillingness to continue participating.

Informal caregivers were excluded from the study if they met any of the following criteria: (i) serious physical
disability (e.g., malignant tumors, heart failure, severe liver or kidney disease) or psychiatric disorder; (ii) no
longer caring for the patient with dementia; (iii) unwillingness to continue participating.

Sample size

The required sample size was estimated based on a completely random design for comparing the means of
two independent samples. Referring to relevant studies®, the apathy scores for BPSD were 1.76 £2.01 in the
intervention group and 3.35+3.05 in the control group. Using the sample s(iée calZcu}gtiozn formula for comparing

o t+2Zp X 20
s

participants per group was determined to be sufficient to detect an effect with a type I error rate of 5% (a=0.05)
and 90% power (B =0.10). Taking into consideration a 15% attrition rate, a total of 78 participants will be needed,
with 39 participants per group.

the means of two groups in a randomized controlled trial, n; = ns= , a sample size of 33

Randomization, blinding, and allocation concealment

Participants who met the specified inclusion and exclusion criteria were randomly assigned to the CrEAS-
AC group or a general SC control group in a 1:1 ratio after obtaining written informed consent and baseline
assessment using a random number table method. Ensuring allocation concealment, we put 78 random numbers
into sealed, opaque envelopes and arranged them in order of numbering. Randomized grouping was completed
by staft who did not participate in the recruitment and outcome assessment. Owing to the inherent nature of
non-pharmacological interventions, it was not possible to blind participants or CrEAS-AC program staff in this
study. However, to minimize bias, the researchers and statisticians involved in data collection were blinded.

Intervention

All implementing staff were formally trained geriatric nurses with bachelor’s degrees. The CrEAS-AC program
was developed based on a previous study by our research team?!-33, focus group interview, and literature review,
and the final intervention plan was revised through an expert meeting. The CrEAS-AC program is based on
the Expressive Therapy Continuum? as a theoretical framework and combined with storytelling (TimeSlips) to
form a systematic and standardized intervention paradigm. The main part of the CrEAS-AC program activity
process includes 5 min of introduction, 5-10 min of warm-up interaction games, 20-30 min of art making,
and 20-30 min of TimeSlips. Two implementing staff were involved in each activity, one to lead the activity
and the other to assist and observe. For safety and creative efficiency, the older adults participated in activities,
accompanied by their caregivers, which required the older adults’ caregivers to sit next to them to assist them.
Participants create art in three progressive stages, with four different creative themes. A full description of the
CrEAS-AC program has been published®. The activity took place in the activity center of the geriatric wards. A
brief description of the CrEAS-AC intervention can be found in (Supplemental Table 1). Supplemental Table 2
shows the schedule for 24 art-making lessons. The CrEAS-AC intervention process and the finished art-making
works can be found in the supplementary materials (Appendix 1-2).

To rule out improvements in outcome indicators due to excessive attention to participants, the control group
engaged in general social contact activities. In order to ensure equal attention to the CrEAS-AC and SC control
groups, the number, frequency, maintenance and intervals of participation in the intervention activities should
be the same for both groups, with specific caregivers participating in each group without interference. The
frequency of activities for both groups was twice per week for 12 weeks—totaling 24 activities. The SC activity
process of the control group is shown in (Supplemental Table 3), and the schedule of 24 SC activities is shown in
(Supplemental Table 4). Older adults in both groups were provided with routine geriatric care, dementia health
education.

Data collection
Outcome measures were scheduled at times convenient for the participants to minimize disruption and ensure
their comfort. Trained investigators conducted face-to-face interviews using a blinded data collection method to
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reduce bias. Information was gathered from both patients and their informal caregivers or surrogates. Initially,
trained investigators interviewed the caregiver to collect relevant background and baseline information.
Following this, individuals with dementia were interviewed while their caregivers completed self-reported
outcome measures independently. Assessments were conducted at three key time points: baseline (T0), post-
intervention (T1), and 3-month follow-up (T2).

Outcomes

The primary outcome was BPSD in the older adults, assessed using the Neuropsychiatric Inventory (NPI)*%7,
and among them, apathy was measured by the Apathy Evaluation Scale-Informant (AES-I1)*%. NPI assessed
the severity and level of distress of 12 neuropsychiatric symptoms (apathy, delusions, hallucinations, dysphoria,
anxiety, agitation, irritability, euphoria, disinhibition, aberrant motor behavior, night-time behavior disturbances,
and appetite and eating abnormalities) and caregiver distress. The scale total is the sum of the symptom scores
for each entry, with higher scores indicating more severe neuropsychiatric symptoms. Caregiver distress is the
degree of distress that the symptom causes to the caregiver: the higher the score, the more distress the symptom
causes to the caregiver. The NPI scale was assessed by the older adults’ caregivers. AES-I was used to measure the
severity of apathy symptoms in patients; higher scores suggest more severe symptoms of apathy. The test-retest
reliability of the AES-I scale is 0.76, and Cronbach’s a coefficient is 0.81.

The secondary outcomes were communication skills (SFACS)**#1, quality of life (quality of life-Alzheimer’s
disease, QOL-AD)*, Caregiver burden (Caregiver Burden Inventory, CBI)*, and activities of daily living
(activities of daily living, ADL)*!. The SFACS includes the dimensions of social communication (SFACS-S) and
communication of basic needs (SFACS-C). We recorded all adverse events and reasons for withdrawal from the
intervention.

Statistical analysis

Statistical analyses were performed using SAS 9.4 (SAS Institute, Cary, NC). Data analysis followed the principles
of intention-to-treat to prevent selection bias. The normality test of data distribution was validated using the
Kolmogorov-Smirnov. After approaching the normality of each variable, two-sample independent t-tests, x
tests (or Fisher exact test), or nonparametric tests were used as appropriate to compare the normally distributed
variables between the CrEAS-AC intervention group and SC control group. The difference was statistically
significant at P<0.05 for a two-sided test.

Linear mixed-effects regression models were used to assess whether changes in outcome indicators differed
significantly over time. Models included the randomization group with time as fixed effects and time x group as
interaction effect to account for the correlation between repeated observations for each participant. Estimated
marginal means of 95% confidence intervals (CI) were calculated for each time point for both groups. Within-
group differences were obtained by pairwise comparisons, allowing us to detect differences between the two
groups over time. This result represents the difference in slope and measures the effectiveness of the intervention.
Between-group differences were assessed by the estimates of the interaction term time x group with TO as the
reference time. Because covariates were balanced at baseline, they were not included in the covariates calculation.
Bonferroni correction was used for multiple comparisons. Adjustments were made for baseline characteristics
(such as dementia type, age, sex, and education level) by individually adding these variables to the model. Cohen’s
d was used to measure the effect size for the difference in change across time between the two groups. To explore
the impact of baseline characteristics on the size of intervention effects, subgroup analysis was conducted by
testing the interaction between subgroups and intervention effects. Subgroup analyses were predetermined
for the two primary outcome indicators of NPI and caregiver distress. Six predefined subgroup analyses were
performed on baseline characteristics including age, sex, education, monthly pension income, dementia type,
and chronic disease. The main results of the subgroup analyses were the p values of the coefficients for the group
x time x characteristic interactions, as well as the estimation of differences between the CrEAS-AC intervention
group and SC control group (95%CI) within each subgroup.

Ethics approval and consent to participate

The study was approved by the Ethics Committee of Fujian Provincial Hospital (K2022-06-013) and registered
in the Chinese Clinical Trials Registry (https://www.chictr.org.cn/showproj.html?proj=180424) under the trial
registration number ChiCTR2200064838, dated 19 October 2022. All procedures conducted during the trial
will adhere to the Declaration of Helsinki. Informed consent was obtained from all participants, including older
adults with dementia, their caregivers, and implementing staff. Written informed consent was collected through
face-to-face interviews. Recognizing the potential for impaired decision-making capacity among individuals
with dementia, we employed a thorough informed consent process to ensure that all patients or their legally
authorized representatives fully understood the study’s purpose, procedures, risks, and benefits. Each patient
underwent a capacity assessment conducted by a trained clinician to evaluate their ability to comprehend the
study information and make an informed decision regarding participation. For patients deemed unable to
provide informed consent due to cognitive impairment, a legally authorized representative, typically a family
member or legal guardian, was identified to give proxy consent on their behalf. Even when proxy consent was
obtained, efforts were made to involve the participant as much as possible in the decision-making process.

Results

Participants

A total of 147 participant pairs were screened (older adults and their primary caregivers), and 78 were randomly
allocated to the CrEAS-AC intervention group (n=39) or SC control group (n=39). After the intervention
period, 71 participant pairs (91.03%) completed the assessment. The dropout rate was 10.26% in the CrEAS-
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AC intervention group and 7.69% in the SC control group. At 24 weeks post-intervention, 63 participant pairs
(80.77%) completed the follow-up assessment (Fig. 1). The main reasons for attrition were medical reasons,
discharge/transfer, and refusal to continue. None of the participants experienced adverse effects during the
intervention.

The two groups were well balanced in terms of baseline characteristics. The mean age of older participants
was 85.29 years (standard deviation [SD]: 7.11), and the mean age of their caregivers was 52.86 years (SD: 4.79).
Baseline characteristics of participants are presented in (Table 1).

Primary outcome

Changes in the primary outcome NPI, caregiver distress, and AES-I in the CrEAS-AC group and SC control
group at the 12-week (T1) and 24-week follow-up (T2) are shown in (Fig. 2; Table 2). In a linear mixed model for
NPI, caregiver distress, and AES-I scores over time, the time x group interaction effect was found to be significant
(P<0.001) (Table 3). In the CrEAS-AC group, there was a significant reduction in mean difference scores for
NPI (-4.54; P<0.001), caregiver distress (- 2.85; P<0.001), and AES-I (-3.33; P<0.001) at T1 compared with at
TO; there was an increase in mean difference scores for NPI (2.21; P<0.001), caregiver distress (1.74; P<0.001),
and AES-I (1.31; P<0.001) when comparing T2 to T1, and a decrease in each primary outcome score when
comparing T2 to TO (P<0.001) (Table 2). In the SC control group, there was a significant reduction in mean
difference scores for caregiver distress (-0.67; P=0.014) and AES-I (-1.44; P<0.001) at T1 compared with that
at TO, and there was an increase in mean difference scores for NPI (0.44; P=0.048) and AES-I (0.92; P<0.001),
but there only AES-I score was still a decrease when comparing T2 to TO (P=0.021) (Table 2).

With TO as the reference time point, the effect of the intervention was measured by the between-group
difference in the estimated mean scores of the primary outcome for the two groups at T1. The between-group
difference for NPI (-3.87; P<0.001), caregiver distress (—2.18; P<0.001), and AES-I (-1.90; P<0.001) were
statistically significant at T1, and were also at T2 (NPI [-2.10; P<0.001], caregiver distress [-0.97; P=0.019],
AES-I [-1.53; P<0.001]) (Table 2). Compared to TO, at T1, caregiver distress (Cohen’s d=-0.66) and AES-I
(Cohen’s d=-0.67) showed moderate effect sizes, while the NPI (Cohen’s d=-0.92) demonstrated a large
effect size. When comparing T2 to TO, the effect sizes for all three variables decreased compared to T1 versus
T0. However, the NPI (Cohen’s d=-0.57) and AES-I (Cohen’s d=-0.56) still exhibited moderate effect sizes
(Table 3).

Screening and
eligibility criteria
(n=147)

Excluded (n=69) :
. Did not meet inclusion criteria(n=59)
- Refuse to participate (n=10)

Random assignment

Allocation

(TO, n=78)

CrEAS-AC group (n=39)

SC group (n=39)

Lost to follow up (n=4) :
- Discharged/Transferred (n=2)

- Refused to continue (n=1)
- Replaced caregiver (n=1)

Lost to follow up (n=4) :

12 weeks intervention

. Lost to follow up (n=3) :
. . Discharged/Transferred(n=1) :
- Medical reasons (n=1)
- Refused to continue (n=1)

12-week assessment
(T1,n=35)

12-week assessment
(T1,n=36)

- Medical reasons (n=3)
- Refused to continue (n=1)

Lost to follow up (n=4) :

- Medical reasons (n=2)

- Refused to continue (n=2)

24-week follow up
(T2, n=31)

24-week follow up
(T2, n=32)

Intention-to-treat
analysis(n=39)

Intention-to-treat
analysis(n=39)

Fig. 1. CONSORT diagram.
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Variables Total (n=78) CrEAS-AC group (n=39) | SC control group (n=39) | P-value
Older participants
Age, years 85.29+7.11 85.87+7.25 84.72+7.01 0.477%
Female, n (%) 20 (25.64) 10 (25.64) 10 (25.64) 1.000°
Length of hospitalization, months | 7.50 (1.00-24.00) 10.00 (1.00-22.00) 6.00 (2.00-28.00) 0.639¢
Education level, n (%) 0.130¢
Elementary school 4(5.13) 1(2.56) 3(7.69)
Junior high school 8(10.26) 5(12.82) 3(7.69)
Senior high school 24 (30.77) 9 (23.08) 15 (38.46)
College 42 (53.85) 24 (61.54) 18 (46.15)
Monthly pension income>10,000¥ | 71 (91.03) 35 (89.74) 36 (92.31) 1.0004
NPI 12.00 (6.00-24.00) | 11.00 (5.00-24.00) 12.00 (7.00-27.00) 0.529¢
AES-I 48.24+6.25 47.54+6.29 48.95+6.22 0.323*
SFACS-S 5.64 (5.07-6.29) 5.93 (5.07-6.71) 5.64 (4.85-6.07) 0.238°
SFACS-C 6.57 (5.71-6.71) 6.57 (6.00-6.86) 6.29 (5.57-6.71) 0.174¢
QOL-AD 26.00 (24.00-30.00) | 27.00 (24.00-30.00) 26.00 (24.00-30.00) 0.960°
ADL 56.97+8.38 55.49+8.86 58.46+7.71 0.118*
CDR 2.00 (1.00-2.00) 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.167¢
Dementia type 0.497¢
AD 43 (55.13) 19 (48.72) 24 (61.54)
Vascular dementia 24 (30.77) 14 (35.90) 10 (25.64)
Mixed dementia 10 (12.82) 6(15.38) 4(10.26)
Other types 1(1.28) 0 (0.00) 1(2.56)
Dementia course, years 0.385¢
<5 13 (16.67) 8(20.51) 5(12.82)
>5 61(78.21) 28 (71.79) 33 (84.62)
Not known 4(5.13) 3(7.69) 1(2.56)
Chronic disease, n (%) 0.199¢
<5 8(10.26) 3(7.69) 5(12.82)
>5 70 (89.74) 36 (92.31) 34 (87.18)
Use of anti-dementia drugs 22 (28.21) 10 (25.64) 12 (30.77) 0.615°
Smoking, n (%) 0.4044
Current 2 (2.56) 0 (0.00) 2 (5.13)
Former 33 (42.31) 18 (46.15) 15 (38.46)
Never 43 (55.13) 21 (53.85) 22 (56.41)
Drinking alcohol, n (%) 0.1114
Current 1(1.28) 0 (0.00) 1(2.56)
Former 36 (46.15) 22 (56.41) 14 (35.90)
Never 41 (52.56) 17 (43.59) 24 (61.54)
Caregiver participants
Age, years 52.86+4.79 52.13+4.58 53.59+4.95 0.178*
Female, n (%) 27 (34.62) 13 (33.33) 14 (35.90) 0.812°
Length of care, months 15.00 (2.00-37.00) | 19.00 (1.00-47.00) 13.00 (2.50-37.00) 0.841°¢
Education level, n (%) 0.7184
Elementary school 37 (47.44) 16(41.03) 21 (53.85)
Junior high school 32 (41.03) 17 (43.59) 15 (38.46)
Senior high school 8(10.26) 5(12.82) 3(7.69)
College 1(1.28) 1(2.56) 0 (0.00)
Continued
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Variables Total (n=78) CrEAS-AC group (n=39) | SC control group (n=39) | P-value
Caregiver identity 1.000¢
Occupational 76 (97.44) 38 (97.44) 38 (97.44)

Relatives 2 (2.56) 1(2.56) 1(2.56)

Caregiver distress 6.00 (3.00-10.00) 5.00 (2.00-10.00) 7.00 (4.00-12.00) 0.429¢
CBI 61.62+11.68 59.18+11.30 64.05+11.68 0.065%

Table 1. Baseline characteristics of the participants. Data are presented as the mean + SD or median
(interquartile range) for continuous variables and numbers (%) for categorical variables. NPI neuropsychiatric
inventory, AES-I apathy evaluation scale-informant, SFACS-S subscales of the functional assessment of
communication skills social communication dimension, SFACS-C subscales of the functional assessment of
communication skills communication of basic needs dimension, QOL-AD quality of life- Alzheimer’s disease;
ADL activity of daily living, CBI caregiver burden inventory, AD Alzheimers disease. %-tests. *X? tests.
‘Nonparametric tests. eFisher’s exact tests.
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Fig. 2. Changes in mean scores of primary outcome variables based on results of linear mixed model analyses.
Error bars represent 95% confidence intervals for estimated marginal mean.
Secondary outcomes
At the completion of the intervention (T1), notable differences were observed between the CrEAS-AC and SC
control groups in communication skills (SFACS-S, SFACS-C), quality of life (QOL-AD), and caregiver burden
(CBI). These differences remained considerable at the 24-week follow-up (T2) (Table 2). A linear mixed model
analysis of SFACS-S, SFACS-C, QOL-AD, and CBI scores over time revealed a significant time-by-group
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Group Time Group x time
Variable Fvalue (P) | Fvalue (P) F value (P)
NPI 2.32(0.132) | 65.39 (<0.001) | 34.45(<0.001)
Caregiver distress | 3.1 (0.082) | 45.11(<0.001) |17 (<0.001)
AES-I 3.67 (0.059) | 115.61 (<0.001) | 18.07 (<0.001)
SFACS-S 4.22 (0.043) | 40.96 (<0.001) |29.6 (<0.001)
SFACS-C 4.4 (0.039) |22.36(<0.001) |16.43(<0.001)
QOL-AD 2.24(0.138) | 105.07 (<0.001) | 45.27 (<0.001)
ADL 2.44(0.122) | 13.43 (<0.001) | 0.8 (0.451)
CBI 7.16 (0.009) | 57.51 (<0.001) |22.94(<0.001)

Table 3. Linear mixed-effects regression model. NPI neuropsychiatric inventory, AES-I apathy evaluation
scale-informant, SFACS-S subscales of the functional assessment of communication skills social
communication dimension, SFACS-C subscales of the functional assessment of communication skills
communication of basic needs dimension, QOL-AD quality of life-Alzheimer’s disease, ADL activity of daily

living, CBI caregiver burden inventory.

NPI at 12 weeks intervention

Caregiver distress at 12 weeks intervention

Subgroups n (%) MDc (95%Cl) ] Pinteracion ~ MDc (95%Cl) ! Pinteraction
Total 78 (100.00) -3.87 (-4.81 ~ -2.93) - -2.18 (-2.91 ~ -1.45) e B
Age (years) i 0.215 E 0.407
<80 14 (17.95)  -2.54 (-4.34 ~ -0.74) - -1.50 (-3.27 ~ 0.27) ——
>80 64 (82.05) -4.11(-5.18 ~-3.04) = | -2.33 (-3.15 ~ -1.51) e
Sex 3 0.744 5 0.225
Male 58 (74.36)  -3.97 (-5.02 ~ -2.91) - 3 -2.45 (-3.34 ~ -1.55) -
Female 20 (25.64)  -3.60 (-5.73 ~ -1.47) —— -1.40 (-2.59 ~ -0.21) i
Education level 0.538 ' 0.463
Junior high school or lower 12 (15.38)  -3.17 (-5.56 ~ -0.77) —a— 2.83 (-4.88 ~-0.78) —=—o |
Senior high school or higher 66 (84.62)  -4.00 (-5.04 ~ -2.96) = f -2.06 (-2.85 ~ -1.27) e
Monthly pension income 0.262 E 0.738
>10000¥ 7 (8.97) 558 (-9.34~-1.83) F——=—Ho | 258 (-6.21~005) +——8—]
<10000¥% 71(91.03)  -3.68 (-4.64 ~ -2.71) [ ; 2.13 (-2.91 ~-1.36) =
Dementia type } 0.074 0.136
AD 43(55.13)  -4.71 (-5.99 ~ -3.43) i | 2.72 (-3.74 ~ -1.70) e
Other types 35(44.87) _2.97 (-4.34 ~ -1.59) [ -1.58 (-2.64 ~ -0.52) i
Chronic disease 0.930 H 0.315
<5years 8(10.26)  -3.73 (-6.59 ~ -0.88) —a— | -3.33 (-5.86~ -0.81) ——a— !
=5 years 70 (89.74)  -3.88 (-4.89 ~ -2.86) = f -2.04 (-2.82 ~ -1.27) o |
G0 5 012 6 3 012
_— —_—

Fig. 3. Forest plot subgroup analysis of NPI and Caregiver distress at 12 weeks. AD Alzheimer’s disease, MDc
mean difference in change between the intervention and control groups.

interaction effect (P <0.001) (Table 3). This result suggests that the patterns of change in these outcome measures
over time were markedly different between the CrEAS-AC group and the SC control group.

In the CrEAS-AC group, analyses by pairwise comparisons indicated statistically significantly improvements
over time in SFACS-S, SFACS-C, QOL-AD, and CBI (P<0.05). In the SC control group, there was a major
difference in QOL-AD and CBI at T1 vs. T0 (P<0.05), ADL at T2 vs. TO (P<0.05), SFACS-S, QOL-AD, ADL,
and CBI at T2 vs. T1 (P<0.05).

No serious adverse events related to the intervention were reported. The CrEAS-AC program attendance rate
was 94.87%, of which a total of 21 pairs participated in the 24 activities in full, with a withdrawal rate of 10.26%.

Subgroup analyses

Subgroup analyses showed that baseline characteristics (age, sex, education, monthly pension income, dementia
type, and chronic disease) did not modify the effects for the CrEAS-AC intervention group or the SC control
group (P for interaction>0.05; Fig. 3).

Discussion

This two-arm randomized controlled trial demonstrated that the CrEAS-AC program had a positive impact on
BPSD, communication skills, quality of life, caregiver distress and burden in older adults with mild-to-moderate
dementia, and that these effects were maintained until at least the 24-week follow-up. Although the SC control
group also experienced a positive impact in terms of these outcomes as well, it was less strong than in the
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CrEAS-AC group. This is consistent with the results of similar previous studies and a systematic review?%31:33,

Subgroup analyses of primary outcomes at 12 weeks of intervention showed that NPI and caregiver distress were
not affected by differences in baseline characteristics, further validating the reliability of the intervention effect.

Hsiao* conducted a three-armed randomized controlled trial including art therapy, reminiscence therapy,
and a comparison group with 54 older adults with dementia. The results showed that art therapy conducted for
50 min per week for 12 weeks positively affected agitated behavior symptoms associated with dementia in older
adults with sustained effects. The CrEAS-AC program can alleviate BPSD and improve communication skills
in adults with dementia, offering a feasible non-pharmacological intervention for dementia and BPSD. This
may be related to several factors. The CrEAS-AC activity includes nonverbal intervention methods for visual
arts such as painting, clay, pasting, and rubbings, as well as language stimulation methods such as describing
works and storytelling, which can attract the attention of participants, unleash their creative potential, and create
a sense of achievement and self-esteem. Group activities can easily mobilize the enthusiasm of participants
to participate and better promote individual communication and emotional regulation; further, the mutual
influence of peers in group activities cannot be ignored. In this study, the relaxed and soothing environment and
the positive guidance of the facilitator created a supportive environment conducive to patient communication
and expression, and at the same time helped participants to vent their negative emotions. During the activity,
the activity leader used various techniques such as “praise,” “affirmation,” “transference,” and “listening” to guide
participants, which had a positive effect on patients. This study proved that this triadic activity approach—in
which the nurse guides, the caregiver assists, and the patient is fully engaged in creating the activity—is conducive
to the development of the activity and effective communication among the three parties, which makes it easy
to achieve the common goal, and also facilitates the maintenance of the relationship between the two parties,
ensuring the sustainability of the activity. The prevention and control measures for COVID-19 aggravated BPSD
of older adults with dementia!>*%, and CrEAS-AC activities provided a platform for the older adults to stimulate
cognition, express themselves, and avoid social isolation. The SC control group also showed BPSD amelioration,
which may also be related to this effect. Further, 97.43% of the older adults with mild-to-moderate dementia
included have one or more BPSD, which is similar to the study of Vik-Mo'3.

The CrEAS-AC program improved individuals’ quality of life but had no effect on activities of daily living.
Regarding the effect of art-based activities on quality of life, the results of several studies were similar to the present
study®¥”. However, there were also inconsistent findings. The the findings of D’Cunha*® and Lin*® indicated that
creative storytelling therapy did not have an effect on the quality of life of patients with dementia. The reason for
these inconsistent findings may be that the QOL-AD is a subjective assessment of the individual’s recent quality
of life, and the results are susceptible to fluctuations in mood, sleep, self-perception, and events encountered. The
improvement in the quality of life older adults with dementia in this study may be due to the fact that activities
can expose them to learning new things, promote socialization, increase the opportunity to communicate with
others, make the body and mind happy, and bring a sense of value, achievement, and satisfaction, which have
a positive impact on the improvement of the quality of life. A nurse-led staged integral art-based cognitive
intervention reported by Yan*® had similarly improved quality-of-life outcomes for cognitively impaired older
adults. Art-based intervention studies conducted for older adults with mild-to-moderate dementia are less likely
to use the ability to perform ADL as an outcome indicator for assessment, possibly because ADL in older adults
with dementia are more severely impaired, and it is difficult to effectively change them in the short term or the
degree of change is insufficient to be monitored. The baseline data of the older adults included in this study
showed advanced age, long duration of disease, and severe impairment of the ability to perform activities of daily
living, and a 3-month intervention cycle may not be sufficient to produce significant changes. In the future, we
may seek a more sensitive test applicable to patients with dementia to assess the patient’s ability to perform ADL,
or we may extend the intervention cycle for long-term observation of the ability to perform ADL.

Most research on art-based interventions for individuals with dementia focuses on the impact on the person
with dementia, while the impact on their caregivers is less known. Vigliotti*” showed that the TimeSlips creative
storytelling program improves patient-caregiver interactions but did not analyze caregiver distress and burden.
The results of the present study showed that the CrEAS-AC program reduces caregiver distress and caregiver
burden. The CrEAS-AC program may improve BPSD and quality of life among older adults with dementia, and
the smooth communication and good emotional state between caregivers and older adults can also reduce the
caregiver’s distress and burden. Reduced caregiver burden also enables caregivers to take better care of older
adults with dementia, which has a beneficial effect on the latter.

The CrEAS-AC program attendance rate was over 90%, with good compliance. There were no adverse events
reported in any of the 24 activities, indicating their safety, which was conducive to the participants’ continued
participation in the CrEAS-AC program. The main reasons for the older adults’ and their caregivers’ continued
participation in the CrEAS-AC program are as follows. Innovative expression in the form of new and interesting
activities—each time, a different activity theme and materials can continue to maintain a sense of freshness, so
that the participants are still looking forward to the next activity. Activities can be closer to the preferences of
older adults and their caregivers to improve the relationship between the two, and they feel the fun and benefit
from the activities. The CrEAS-AC activities were conducted in the geriatric ward, the participants have a high
level of trust in this kind of activities organized and guided by nurses, and are happy to participate and cooperate,
which ensures the continuation of the activities. Participants were rewarded with their own finished work and
a gift at each stage.

The need-driven model suggests that BPSD arise from unmet needs, which can be physical, emotional,
social, or environmental. The CrEAS-AC intervention is designed to address these unmet needs through various
mechanisms: artistic activities like drawing and collage provide rich sensory experiences, engaging multiple
senses and alleviating boredom or restlessness, which in turn reduces agitation and improves overall well-being;
the intervention offers a platform for emotional expression through both visual and verbal channels, allowing
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participants to articulate their feelings and experiences by creating art and sharing stories, fostering a sense
of validation and emotional relief; encouraging interaction among participants and facilitators within a group
setting combats loneliness and isolation, promoting a sense of community and belonging and enhancing social
engagement; the inclusion of both nonverbal and verbal tasks stimulates various cognitive domains, helping
to maintain cognitive abilities and slow cognitive decline; and creating a supportive and creative environment
mitigates the negative effects of institutional settings, with a positive atmosphere enhancing participants’
comfort and willingness to engage in activities. By addressing these various needs, the CrEAS-AC intervention
seeks to alleviate BPSD symptoms and enhance quality of life. The intervention’s design is closely aligned
with the principles of the need-driven model, ensuring that it targets the root causes of distress and promotes
participants’ overall well-being.

Implications and limitations

This study’s art-based form of intervention, including its theoretical framework, process, and content, has
been tested and does not require any special skills and/or considerable material inputs, making it feasible for
implementation in healthcare. While human resource investment is necessary, the CrEAS-AC program’s design
and implementation strategy aim to maximize efficiency and effectiveness. In order to further promote this
intervention as soon as possible, it is recommended that training in the intervention be provided to nursing staff,
with attention to fully respecting older adults’ preferences and needs, emphasizing the provision of a supportive
environment, and providing positive guidance during activities. The curriculum is designed to be simple and
easy to operate, with attention paid to the gradual increase in difficulty. Safe and easily accessible materials that
do not require specific skills are chosen as the material for the activities. Caregivers are required to accompany
and watch over the older adults throughout the program to ensure their safety.

The choice of a tertiary hospital as the trial site was driven by its advanced diagnostic and treatment facilities,
along with a multidisciplinary team specializing in geriatric care and dementia. This setting enables thorough
baseline assessments and ongoing monitoring throughout the study period. Additionally, it ensures that
participants receive appropriate medical management in conjunction with the intervention, thereby supporting
both their health needs and the study’s objectives. Owing to the limitations on human and material resources,
this study only recruited study subjects in a tertiary hospital, and most of the included research population
was older adults aged >80 years old; as a result, the results may be biased to a certain extent. In the future, we
can incorporate younger patients with dementia into multicenter studies in nursing homes, communities, and
hospitals at all levels. Only 3 months of intervention was performed for the study subjects; because the change in
cognitive function and BPSD in adults with dementia takes a longer time, the intervention time can be extended
in the future to further evaluate the effect of the intervention. It is also crucial to acknowledge that our study
was conducted during the COVID-19 pandemic. This distinctive context may have influenced our findings,
potentially resulting in variations compared to studies carried out before or after the pandemic.

Conclusions

This study used a randomized controlled trial approach to demonstrate that the art-based intervention (CrEAS-
AC program) offers benefits for the person with dementia and his or her caregivers. It can be incorporated into
non-pharmacological pre-treatment plans for dementia and long-term management strategies to help slow the
progression of the disease. Further multicenter, large-sample, long-term studies are needed in the future to
confirm the current findings and to fully understand the clinical value of the intervention.

Data availability
The data that support the findings of this study are available from the corresponding authors upon reasonable
request.
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