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Abstract 

Background  The rising prevalence of mild cognitive impairment (MCI) among older adults in nursing homes neces-
sitates effective interventions to slow the progression to dementia. Integrated social-art interventions have shown 
promise in enhancing cognitive function and reducing social isolation. This study aimed to evaluate the effects 
of such an intervention on cognitive and psychosocial outcomes in older adults with MCI.

Methods  An explanatory sequential mixed-methods study was conducted, comprising a cluster randomized 
controlled trial (RCT) and a descriptive qualitative study. Four nursing homes in two districts of a city in southeastern 
China were randomly assigned (1:1) to either the intervention or the control group. The intervention group received 
a 14-week, 28-session integrated social-art program structured around theme-based group activities, while the con-
trol group received usual care, including assistance with daily living activities, basic medical care, recreational activi-
ties, and environmental cleaning. Quantitative outcomes were measured at baseline (T0), immediately post-interven-
tion (T1), and at 24-week follow-up (T2), with global cognitive function as the primary outcome, and specific cognitive 
functions, psychosocial indicators, functional abilities, and quality of life as secondary outcomes. Qualitative interviews 
were conducted post-intervention to explore the reasons underlying the observed variations in efficacy.

Results  Eighty older adults with MCI (median age 86.50 years) participated, with an average attendance rate 
of 86.25% in the intervention group. Intention-to-treat analyses revealed a significant improvement in global cogni-
tive function at T1 in the intervention group compared to the control group (β = 2.85; 95%CI [1.27, 4.44], P < 0.001); 
however, this effect was not sustained at T2. No significant improvements were observed in psychosocial indica-
tors, functional abilities, or quality of life (P > 0.05). Qualitative findings indicated that structured, sequential tasks 
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and professional guidance contributed to short-term cognitive gains, whereas age-related health issues and limited 
ongoing engagement impeded the durability of these benefits.

Conclusions  The 14-week integrated social-art intervention appears feasible and may promote short-term cogni-
tive activation in institutionalized older adults with MCI, though its benefits were not sustained at follow-up. Future 
research should investigate strategies for maintaining cognitive improvements and explore modifications to enhance 
broader clinical outcomes in this vulnerable population.

Trial registration  The trial was prospectively registered at the Chinese Clinical Trials Registry with the registration 
number ChiCTR2200061681 on 30 June 2022.

Keywords  Aging, Cognition, Art, Social, Non-pharmacological intervention, Mild cognitive impairment, Mixed 
method

Background
The rising prevalence of dementia, particularly Alzhei-
mer’s disease (AD), poses significant challenges to older 
adults’ health and quality of life while burdening families 
and society [1]. Given the irreversible nature of dementia 
and the limitations of current treatments, early interven-
tions to slow the progression from mild cognitive impair-
ment (MCI) to dementia have become a public health 
priority [2–4]. The 2020 Lancet Commission reported 
that addressing 12 modifiable risk factors could delay 
or prevent 40% of dementia cases, with social isolation 
being a key factor, accounting for 4% of preventable cases 
[5, 6]. The COVID-19 pandemic has further highlighted 
concerns about social isolation [7]. Older adults in nurs-
ing homes are particularly vulnerable due to limited 
mobility and reduced social interactions, underscoring 
the need for targeted interventions [8].

Social participation is increasingly recognized as a 
key factor influencing cognitive health and dementia 
risk, defined as “engagement in social leisure activities, 
maintaining social networks, and deriving satisfaction 
from these interactions” [9]. It may protect the brain by 
enhancing cognitive reserve, which enhances cognitive 
adaptability and resilience against neurodegenerative 
processes without corresponding declines in cognition 
and function [10]. Participating socially demands sig-
nificant cognitive effort, drawing on various cognitive 
domains such as planning, memory, and language [9]. 
The social brain hypothesis suggests that complex social 
interactions drive cognitive development [11]. There-
fore, active social participation may strengthen cognitive 
domains and lower the risk of cognitive decline later in 
life [12]. Research indicates that strong social connec-
tions influence cognitive aging by mitigating neuropatho-
logical effects and preserving brain function [6]. A study 
found that frequent social contact before death weakened 
the association between amyloid burden and cognitive 
decline [13]. Additionally, a 28-year follow-up cohort 
study demonstrated that late-life social contact protects 

against dementia, with more frequent interactions linked 
to higher cognitive reserve [14]. A systematic review con-
firmed the link between social relationships and cognitive 
health [15], while a randomized controlled trial found 
that a 3-month social intervention significantly improved 
cognitive function, with sustained benefits observed 12 
months later [16]. Institutionalized older adults may par-
ticularly benefit from structured programs that enhance 
social support and interaction frequency, leading to bet-
ter cognitive functioning [17]. A qualitative systematic 
review further highlighted the cognitive and psychosocial 
benefits of such interventions in nursing home residents 
[18]. However, despite promising findings, the effective-
ness of social interventions specifically for older adults 
with MCI in nursing homes remains unclear, as most 
studies focus on community-based interventions.

Arts-based interventions, including visual arts, music, 
dance, and literature, are recognized for their cognitive 
and psychosocial benefits. These interventions may slow 
cognitive decline, alleviate behavioral symptoms, and 
enhance quality of life, though no consensus exists on 
the most effective approach [19]. A meta-analysis found 
that various arts interventions positively impact cognitive 
function, behavioral symptoms, and mood, suggesting 
that combining multiple art forms may provide syner-
gistic benefits [19]. Additionally, research indicates that 
arts-based group activities facilitate social interactions, 
promoting emotional expression, communication, and 
collaboration, which in turn enhance social participation 
[20, 21]. Consistent with a prior systematic review [22], 
non-pharmacological interventions that integrate social 
participation strategies show more promising outcomes. 
Cavallo et  al. found that shared social participation 
among individuals with similar interests fosters mutual 
support and reduces the challenges of engaging in novel 
activities [23]. Thus, integrating social and arts-based 
approaches may be particularly effective in improving 
cognitive outcomes in older adults with MCI, though fur-
ther rigorous research is needed.
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A major challenge in implementing non-pharmaco-
logical interventions for older adults with MCI is the 
prevalent apathy and depression, which may hinder 
engagement [24, 25]. Self-determination theory (SDT) 
provides a framework for sustaining motivation by 
addressing autonomy, relatedness, and competence [26]. 
SDT-based interventions have been effective in promot-
ing long-term health behavior adherence [27, 28]. Addi-
tionally, behavior change techniques identified by Michie 
et  al. offer standardized strategies for enhancing inter-
vention implementation [29]. Therefore, we employed 
an explanatory sequential mixed-methods design to 
evaluate a social-art intervention based on SDT for older 
adults with MCI in nursing homes. A cluster RCT was 
conducted to assess cognitive and psychosocial out-
comes, followed by qualitative interviews to elucidate the 
reasons underlying the observed variations in efficacy.

Methods
Study design
This study employed an explanatory sequential mixed 
methods design [30] to evaluate the effects of a 14-week 
social-art integrated intervention on cognitive and psy-
chosocial outcomes among older adults with MCI in 
nursing homes. The quantitative phase utilized a clus-
ter RCT design, with nursing homes as clusters to miti-
gate contamination risk, assigning participants to either 
the intervention group (social-art program) or control 
group (usual care). The subsequent qualitative phase 
involved purposively sampled intervention group par-
ticipants in semi-structured interviews informed by 
naturalistic inquiry principles [31, 32], aiming to elu-
cidate reasons underlying intervention outcomes [33]. 
All procedures adhered to the Declaration of Helsinki 
were approved by the Ethics Committee of Fujian Pro-
vincial Hospital (K2022-05–015), and written informed 
consent was obtained from all participants, who also 
received souvenirs and certificates as incentives. The trial 
was registered in the Chinese Clinical Trials Registry 
(ChiCTR2200061681).

Study setting and participants
The study employed multi-stage cluster random sampling 
across two administrative districts of a city in southeast-
ern China. Twelve nursing homes were assessed for eligi-
bility between July and August 2022. Inclusion criteria for 
nursing homes comprised: (i) official five-star registration 
per Chinese national standards [34]; (ii) availability of 
self-care facilities; (iii) capacity to provide logistical sup-
port; and (iv) non-participation in similar interventions.

Eligible participants met the following criteria: 
(i) aged 60 years or older; (ii) diagnosed with MCI 
according to the Petersen criteria [35], including self/

informant-reported memory complaints, objective cog-
nitive decline (Montreal Cognitive Assessment [MoCA] 
score thresholds: ≤ 13 [no education], ≤ 19 [1–6 years], 
≤ 24 [≥ 7  years] [36]), preserved daily functioning, and 
absence of dementia (Clinical Dementia Rating [CDR] 
≤ 0.5 [37]). Exclusion criteria included physician-diag-
nosed dementia or mental illness and insufficient vis-
ual or auditory acuity for neuropsychological testing. 
Recruitment strategies included posters, flyers, health 
lectures, educational videos, art experience activities, 
and peer encouragement. Written informed consent was 
obtained from all participants prior to study enrolment.

Sample size determination
Sample size determination was based on prior effect 
sizes from creative expression therapy studies in MCI 
populations [38]. Assuming a mean MoCA score differ-
ence of 1.55 (intervention: 24.68 ± 1.84 vs. control: 23.13 
± 1.68), a two-sample means formula (α = 0.05, power 
= 90%) indicated 25 participants per group. Accounting 
for cluster effects [39] (intraclass correlation = 0.01 [40]) 
and attrition (20%), the adjusted sample size required 15 
participants per cluster (4 clusters), totalling 72; 80 par-
ticipants were ultimately recruited. A purposive subsam-
ple of 40 intervention-group participants, stratified by 
age, gender, and education for diversity [41], underwent 
qualitative interviews until thematic saturation, at which 
point additional interviews only reiterated data already 
gathered [42].

Randomization and masking
Randomization occurred after consent, registration, and 
baseline assessments. To avoid contamination, entire 
nursing homes were randomized (1:1 ratio) using a lot-
tery method conducted by independent staff. Outcome 
assessors and statisticians were blinded to group assign-
ments, while intervention providers and participants 
were not, and nursing homes were instructed to maintain 
this blinding.

Study intervention
Intervention group
Forty older adults with MCI participated in a 14-week 
integrated social-art intervention developed by a multi-
disciplinary team (neurologists, clinical nurse special-
ists, art therapists, and social workers). The program 
was conducted in nursing home activity centers and 
facilitated by two experienced instructors trained in 
group dynamics and certified in specialized art methods. 
Nursing home personnel—two social workers and one 
medical caregiver—were selected in collaboration with 
management based on their experience with older adults 
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and commitment to the program. These staff members 
received 24 h of standardized training, including activ-
ity simulations, discussions on potential challenges, and 
resolution strategies.

This program consisted of 28 sessions, each lasting 60 
min, and was structured into two sequential modules: an 
art experience module, which introduced various artis-
tic materials and forms of expression, and an art crea-
tion module, designed based on SDT [26] and behavioral 
change techniques [29], progressing through relatedness, 
competence, and autonomy. Techniques used included 
social support strategies, a points-based incentive sys-
tem, and options for free artistic expression within a 
themed context. Each session followed a consistent for-
mat—beginning with ice-breakers, followed by thematic 
introductions that incorporated historical events, cur-
rent social contexts, traditional Chinese culture, and nos-
talgia; then engaging in art creation, group discussions, 
and evaluation feedback (Fig. 1). More details of the inte-
grated social-art intervention program are provided in 
Additional file 1: Tables S1–S3.

The intervention program integrated social interac-
tion and artistic activities to enhance cognitive and psy-
chosocial health. It proceeded in stages (Fig. 1): an initial 
evaluation aligned the program with participants’ expec-
tations, followed by a welcoming ceremony that fostered 

group identity. Subsequent group formation activities 
encouraged sharing of experiences, connection building, 
and cohesion. By balancing multimodal art creation with 
social participation, the program promoted emotional 
bonding, mutual support, and trust, ultimately resulting 
in stable relationships and active engagement. Additional 
components included an art exhibition and digital shar-
ing via WeChat to extend social benefits, while reflective 
interviews at program end explored participants’ expe-
riences and strategies for applying insights to daily life. 
Selected excerpts of participants’ artworks are presented 
in Additional file 1: Figure S1.

Control group
The control group received usual care over the 14-week 
period, which encompassed assistance with daily living 
activities, basic medical care (including regular health 
check-ups and medication management), recreational 
activities, and environmental cleaning, with no additional 
structured intervention.

Outcomes
Primary outcome
Global cognitive function was assessed using the MoCA 
among older adults in China [43]. The cognitive domains 
evaluated include visuospatial and executive functions, 

Fig. 1  The integrated intervention procedure
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naming, memory, attention, language, abstract think-
ing, delayed recall, and orientation. Higher scores on the 
MoCA indicate better global cognitive function, with a 
sensitivity of 90% and a specificity of 87% [43].

Secondary outcomes
The secondary outcome measures included commonly 
used measures of specific cognitive domains, psychoso-
cial indicators, functional abilities, and quality of life. A 
battery of neuropsychological tests was used to measure 
specific cognitive domains, including the Auditory Verbal 
Learning Test (AVLT) [44] for memory, the Shape Trail 
Test (STT) [45] for executive function, the Verbal Flu-
ency Test (VFT) [46] and Boston Naming Test (BNT) 
[47] for language, and the Digit Span Test (DST) [48] 
for attention and working memory. Psychosocial indi-
cators included psychological needs, social isolation, 
anxiety, depression, and subjective well-being. The Basic 
Psychological Needs Scales (BPNS) [49] was used to 
measure psychological needs, focusing on three dimen-
sions: autonomy, competence, and relatedness, with 
higher scores indicating greater satisfaction. The Lubben 
Social Network Scale-6 (LSNS-6) [50] was used to evalu-
ate social isolation, primarily measuring the number of 
family and friend contacts within a month, with lower 
scores indicating a higher risk of social isolation. Anxi-
ety was assessed using the Zung Self-Assessment Anxi-
ety Scale (SAS) [51], and depression was measured using 
the Geriatric Depression Scale-15 (GDS-15) [52], with 
higher scores indicating more severe symptoms. Subjec-
tive well-being was evaluated through the Memorial Uni-
versity of Newfoundland Scale of Happiness (MUNSH), 
with higher scores indicating higher levels of well-being 
[53]. Functional abilities were measured using the Activ-
ity of Daily Living (ADL) [54] and Functional Activi-
ties Questionnaire (FAQ) [55]. The ADL scale assessed 
basic and instrumental daily living activities, with higher 
scores indicating poorer abilities. The FAQ evaluated 
socially adaptive activities requiring complex cognitive 
engagement, with higher scores indicating poorer social 
activity capacity. The Quality of Life-Alzheimer’s Disease 
(QoL-AD) [56] scale was used to comprehensively assess 
the individual’s quality of life, including physical health, 
behavioral competence, psychological status, living envi-
ronment, social relationships, and life satisfaction, with 
higher scores indicating better quality of life.

Data collection
Primary and secondary outcomes were assessed at base-
line (T0), immediately post-intervention (T1), and at 
24-week follow-up (T2) by blinded researchers. Attend-
ance and adverse events were monitored throughout the 

intervention. The average attendance rate was calculated 
as the ratio of attended to total sessions.

Qualitative data were collected by the first author (a 
Master of Science in Nursing student) through face-to-
face semi-structured interviews immediately post-inter-
vention (T1). The interview guide was refined through 
pilot interviews with two older adults with MCI and 
expert feedback (Additional file  1: Table  S4). Data col-
lection continued until thematic saturation was reached 
(total n = 15). Interviews were conducted in private set-
tings, avoiding meal, nap, and family visit times, with 
participants informed of their right to withdraw. Each 
interview, lasting 30–40 min, was audio-recorded with 
consent.

Data analysis
Quantitative analysis was performed using IBM SPSS 
(version 27.0.1.0). Descriptive statistics summarized 
baseline characteristics and outcome variables. Student’s 
t test or Wilcoxon rank-sum test were used for continu-
ous variables, and the chi-square test was used for cate-
gorical variables. Normality was assessed using skewness 
statistics (− 2 to 2) and Q-Q plots [57]. All randomly 
assigned participants were included in an intention-to-
treat analysis [58].

Changes in outcomes between groups over time were 
analyzed using generalized estimating equations (GEE) 
[59], adjusted for age, sex, education, living status, and 
cluster. The correlation matrix was selected based on 
quasi-likelihood under the independence model criterion 
(QIC); a lower QIC value indicates a more optimal model 
[60]. GEE models provide consistent estimates under the 
assumption that data are missing at random [61]. Addi-
tionally, time and group variables, along with their inter-
actions, were included in each model. Positively skewed 
variables were modeled with a gamma distribution 
and log link function [62], while normally distributed 
variables were analyzed with linear regression. Bonfer-
roni correction was applied for multiple comparisons 
(adjusted P < 0.05).

Qualitative data were analyzed using descriptive con-
tent analysis with NVivo (version 12.0) [63]. Transcrip-
tions were coded following a structured process [63]: 
familiarization, line-by-line coding, theme generation, 
iteration until saturation, and summarization. All data 
are securely stored in an electronic database established 
by the research team, with access granted only to internal 
researchers approved by the team leader.

Increase credibility of qualitative research
Rigor was ensured by adhering to credibility, dependabil-
ity, confirmability, and transferability standards [64]. The 
first author, trained in qualitative methods, conducted all 
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interviews. Two researchers independently coded data, 
resolving discrepancies through discussion. Member 
checking ensured alignment with participants’ perspec-
tives. Memos and team discussions minimized bias, while 
detailed participant descriptions enhanced transferability 
(Additional file 1: Table S5).

Results
Baseline participant characteristics
Figure 2 shows the CONSORT flow diagram. A total of 
12 potential nursing homes were screened for eligibil-
ity, of which 6 did not meet the inclusion criteria, and 2 
declined due to lack of time or interest. Ultimately, four 
nursing homes were recruited and completed the study. 
In total, 80 participants from these four nursing homes 
were recruited for the study after providing informed 
consent and undergoing cognitive screening. These nurs-
ing homes were randomly assigned to either the inter-
vention group (n = 2, 40 participants) or the control 
group (n = 2, 40 participants), and all participants were 
included in the data analysis. The median age of the par-
ticipants was 86.50 years (range 82.75–90.00 years), they 
were predominantly female (71.25%), and most had a 
high school education or higher (65%). No significant 
differences in baseline characteristics were observed 
between the groups (Table  1). Of the 80 participants, 
68 (35 in the intervention group and 33 in the control 
group) completed the 14-week assessments, and 61 (30 
in the intervention group and 31 in the control group) 
completed the 24-week follow-up assessments. The drop-
out rates were 12.5% in the intervention group and 17.5% 
in the control group after the 14-week intervention. The 
main reasons for dropout included loss of contact due 
to moving away from the nursing home, withdrawal of 
informed consent, and health-related factors. Partici-
pants who completed the study differed significantly in 
VFT scores from those who withdrew (Additional file 1: 
Table S6). Additionally, the average attendance rate in the 
intervention group, accounting for dropouts, was 86.25% 
(966 out of 1120 sessions). No adverse events occurred 
during the intervention period.

Primary outcome
Tables  2 and 3 present the primary and secondary out-
comes for both the intervention and control groups at 
three evaluation points (T0, T1, T2). Compared to the 
control group, the intervention group showed a signifi-
cant improvement in MoCA scores from T0 to T1 (β = 
2.85; 95% CI [1.27, 4.44], P < 0.001, adjusted), indicating 

enhanced global cognitive function at T1 (Table 3). Fur-
thermore, the differences of the intervention group did 
not reach statistical significance at T2 (β = 0.73; 95% CI 
[− 0.95, 2.40], P = 0.396, adjusted).

Secondary outcomes
The intervention group showed demonstrated mod-
est improvements in AVLT immediate recall and AVLT 
short-delay recall compared to the control group from 
T0 to T2; however, these changes did not reach statisti-
cal significance (P > 0.05, Table 3). At T1, the interven-
tion group showed a statistically significant decrease 
in STT-B from T0 (β = − 0.18; 95% CI [− 0.29, − 0.08], 
P = 0.001, Table 2). No statistically significant between-
group differences were detected for specific cognitive 
domains, including AVLT long-delay recall, AVLT rec-
ognition, STT-A, VFT, BNT, and DST across the T0, 
T1, and T2 endpoints (P > 0.05). Regarding BPNS com-
petence, a significant group × time interaction effect 
was observed in the GEE model (P = 0.011), indicat-
ing that changes over time were influenced by group 
assignment, although no significant differences existed 
between the groups (Table  3). Nonetheless, there was 
a significant upward trend in BPNS-competence scores 
from T0 to T1 in the intervention group (P < 0.05; 
Table 2 and Fig. 3). Significant differences between the 
intervention and control groups were found in SAS 
and ADL scores from T0 to T1, with a delayed effect 
observed in MUNSH scores at T2. Conversely, no sig-
nificant differences were observed in LSNS (includ-
ing family and friends’ dimensions), BPNS (including  
autonomy and relatedness dimensions), QoL-AD, GDS, 
and FAQ between groups across the time points (Table 3). 
Intra-group comparisons of primary and secondary out-
comes based on the intention-to-treat analysis at different 
time points are presented in Additional file  1: Table  S7. 
Results in this section are presented in accordance with 
the CONSORT 2010 statement checklist for reporting 
a randomized trial (Additional file 1: Table S8).

Qualitative findings
A total of 15 participants from the intervention pro-
gram completed the qualitative interviews (mean age 
= 84.73). To explain the quantitative findings, three 
qualitative themes were developed: (i) short-term cog-
nitive gains and their facilitating factors, (ii) barriers 
to long-term effect sustenance, and (iii) limitations in 
social interaction and functional transfer. The reporting 
follows the COREQ statement as shown in Additional 
file 1: Table S9.
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Fig. 2  CONSORT flow diagram
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Theme 1: short‑term cognitive gains and their facilitating 
factors
Subtheme 1.1: Task-induced cognitive activation.

Participants reported that the structured, sequential 
tasks (e.g., stepwise art creation) activated cognitive 
processes—such as working memory and attention—
that likely drove the T1 MoCA improvements. 

“Engaging consistently in these activities has imbued 
me with a sense of elevated cerebral functioning. The 
regular activation of both mental and physical fac-
ulties has been crucial in enhancing my brain’s cog-
nitive abilities…” (P1, 90–94 years old).

Table 1  Baseline demographic characteristics and outcome variables of the participants (n = 80)

MoCA Montreal Cognitive Assessment, AVLT Auditory Verbal Learning Test, STT Shape Trail Test, VFT Verbal Fluency Test, DST Digit Span Test, BNT Boston Naming Test, 
LSNS Lubben Social Network Scale, BPNS Basic Psychological Needs Scales, GDS Geriatric Depression Scale, SAS Self-Rating Anxiety Scale, MUNSH Memorial University 
of Newfoundland Scale of Happiness, ADL Activity of Daily Living, FAQ Functional Activities Questionnaire, QoL Quality of life-Alzheimer’s disease. Data are presented 
as the mean ± SD or median (Q1, Q3) for continuous variables and numbers (%) for categorical variables
a Mann-Whitney test
b Pearson c2 test
c t-test

Variables Total (n = 80) Intervention group (n = 40) Control group (n = 40) P value

Demographic characteristics

  Age (years) 86.50 (82.75, 90.00) 87.50 (83.75, 89.25) 85.00 (80.75, 90.00) 0.270a

  Female 57 (71.25) 31 (77.50) 26 (65.00) 0.217b

  Education level 0.510b

  Elementary school or below 11 (13.75) 4 (10.00) 7 (17.50)

  Junior high school 17 (21.25) 10 (25.00) 7 (17.50)

  Senior high school or above 52 (65.00) 26 (65.00) 26 (65.00)

  Living status 0.499b

  Single room 35 (43.75) 19 (47.50) 16 (40.00)

  Double room 45 (56.25) 21 (52.50) 24 (60.00)

  Family history of dementia 5 (6.25) 3 (7.50) 2 (5.00) 1.000b

Primary outcome

  MoCA 19.65 ± 3.25 19.63 ± 3.37 19.68 ± 3.17 0.946c

Secondary outcomes

  AVLT immediate recall 12.44 ± 4.52 12.95 ± 5.00 11.93 ± 3.98 0.313c

  AVLT short-delay recall 3 (1.00, 4.25) 3 (1.00, 5.00) 3 (1.00, 4.00) 0.693a

  AVLT long-delay recall 2.50 (0.00, 4.00) 3 (0.75, 4.00) 2 (0.00, 4.00) 0.357a

  AVLT recognition 18.58 ± 3.46 18.85 ± 3.53 18.30 ± 3.41 0.481c

  STT-A 94.50 (69.75, 113.25) 96.50 (71.75, 112.25) 89.50 (63.75, 114.50) 0.473a

  STT-B 210 (180.00, 264.75) 193 (159.75, 260.75) 219.50 (195.00, 308.25) 0.057a

  VFT 13.50 ± 3.00 13.60 ± 3.33 13.40 ± 2.68 0.768c

  DST 11.50 ± 1.85 11.55 ± 1.77 11.45 ± 1.95 0.811c

  BNT 18.27 ± 4.36 18.05 ± 4.47 18.50 ± 4.30 0.648c

  LSNS 14.31 ± 6.47 13.20 ± 5.41 15.43 ± 7.28 0.125c

  LSNS-family 8.16 ± 3.47 7.88 ± 3.36 8.45 ± 3.60 0.463c

  LSNS-friend 6 (4.00, 9.00) 6 (4.00, 8.00) 7 (4.00, 9.25) 0.088a

  BPNS 120 (105.25, 128.25) 125.50 (106.75, 132.25) 115.50 (105.25, 124.75) 0.116a

  BPNS-autonomy 42 (36.75, 45.00) 43.50 (37.75, 46.00) 41 (36.00, 45.00) 0.236a

  BPNS-competence 30.05 ± 6.83 30.53 ± 7.01 29.58 ± 6.69 0.537c

  BPNS-related 47.50 (42.00, 53.00) 49.50 (42.75, 54.00) 45.50 (41.75, 51.25) 0.156a

  GDS 1 (0.00, 4.00) 1 (0.00, 3.00) 1 (0.00, 4.00) 0.748a

  SAS 28 (25.00, 34.50) 28 (25.00, 31.75) 30 (26.00, 36.00) 0.408a

  MUNSH 18 (13.00, 22.25) 18 (12.75, 22.00) 19 (13.00, 23.00) 0.572a

  ADL 22 (20.00, 25.00) 23 (20.00, 25.00) 20 (20.00, 24.00) 0.104a

  FAQ 0 (0.00, 2.00) 1 (0.00, 2.00) 0 (0.00, 3.00) 0.752a

  QoL-AD 30 (27.00, 35.00) 29 (27.75, 34.00) 31.50 (27.00, 37.00) 0.079a
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Table 2  Summary of changes in primary and secondary outcomes between groups at different time points

Outcome Intervention group Control group Mean difference 
between groups

Mean (SD)/
Median (Q1, Q3)

Within-group change 
from baseline (95%CI)

P value Mean (SD)/
Median (Q1, Q3)

Within-group change 
from baseline (95%CI)

P value t/H P value

Global cognitive function (MoCA)

  T0 19.63 (3.37) NA NA 19.68 (3.17) NA NA 0.068 0.946

  T1 22.34 (3.63) 2.67 (1.56, 3.79)  < 0.001 19.61 (4.30)  − 0.14 (− 1.26, 0.98) 0.810  − 2.842 0.006

  T2 20.87 (3.57) 1.31 (0.14, 2.49) 0.029 20.35 (3.50) 0.65 (− 0.54, 1.83) 0.287  − 0.566 0.574

Specific cognitive domains

  Memory domain (AVLT)

     AVLT immediate recall

      T0 12.95 (5.00) NA NA 11.93 (3.98) NA NA  − 1.015 0.313

      T1 15.69 (6.60) 2.81 (0.96, 4.67) 0.003 13.27 (4.21) 1.30 (− 0.11, 2.70) 0.070  − 1.786 0.079

      T2 15.47 (7.36) 2.82 (0.46, 5.18) 0.019 13.87 (4.67) 1.85 (0.38, 3.33) 0.014  − 1.015 0.314

    AVLT short-delay recall

      T0 3 (1.00, 5.00) NA NA 3 (1.00, 4.00) NA NA 0.156 0.693

      T1 3 (1.00, 5.00) 0.51 (− 0.35,1.36) 0.244 3 (2.00, 5.00) 0.45 (− 0.26,1.15) 0.212 0.002 0.965

      T2 4 (2.00, 5.75) 1.15 (0.24, 2.07) 0.014 3 (2.00, 4.25) 0.65 (− 0.26,1.55) 0.160 0.585 0.444

    AVLT long-delay recall

      T0 3 (0.75, 4.00) NA NA 2 (0.00, 4.00) NA NA 0.847 0.357

      T1 3 (0.00, 5.00) 0.50 (− 0.30,1.30) 0.219 3 (1.00, 4.00) 0.52 (− 0.18,1.22) 0.146 0.229 0.632

      T2 3 (1.00, 5.00) 0.30 (− 0.51,1.10) 0.472 3 (0.75, 4.00) 0.56 (− 0.32,1.43) 0.211 0.113 0.737

    AVLT recognition

      T0 18.85 (3.53) NA NA 18.30 (3.41) NA NA  − 0.709 0.481

      T1 19.31 (3.41) 0.41 (− 0.50,1.32) 0.373 18.85 (3.55) 0.55 (− 0.51,1.62) 0.310  − 0.551 0.583

      T2 18.10 (6.37)  − 0.73 (− 2.84,1.39) 0.500 18.90 (5.47) 0.48 (− 1.63,2.58) 0.658 0.529 0.599

    Executive domain (STT)

      STT-A

      T0 96.50 (71.75, 112.25) NA NA 89.50 (63.75, 114.50) NA NA 0.514 0.473

      T1 85 (60.00, 120.00)  − 0.06 (− 0.16, 0.03) 0.203 98 (56.50, 130.00) 0.07 (− 0.06,0.21) 0.292 0.201 0.6564

      T2 99 (67.50, 120.00) 0.02 (− 0.12, 0.16) 0.799 93 (70.25, 120.00) 0.16 (− 0.001,0.33) 0.051 0.026 0.871

    STT-B

      T0 193 (159.75, 260.75) NA NA 219.50 (195.00, 308.25) NA NA 3.613 0.057

      T1 180 (148.00, 207.00)  − 0.18 (− 0.29, − 0.08) 0.001 195 (143.50, 244.00)  − 0.16 (− 0.34,0.03) 0.092 0.473 0.492

      T2 211 (156.00, 269.75) 0.03 (− 0.10, 0.16) 0.659 180 (138.25, 201.25)  − 0.22 (− 0.38, − 0.06) 0.006 3.916 0.048

    Language domain (VFT and BNT)

    VFT

      T0 13.60 (3.33) NA NA 13.40 (2.68) NA NA  − 0.296 0.768

      T1 14.54 (3.29) 0.92 (− 0.30, 2.15) 0.139 14.36 (3.41) 0.99 (−0.26, 2.25) 0.121  − 0.221 0.826

      T2 12.97 (3.58)  − 0.62 (− 1.98, 0.74) 0.375 14.19 (2.99) 0.63 (− 0.78, 2.05) 0.383 1.455 0.151

    BNT

      T0 18.05 (4.47) NA NA 18.50 (4.30) NA NA 0.459 0.648

       T1 18.94 (4.52) 0.84 (−0.20, 1.88) 0.111 18.55 (5.24)  − 0.08 (− 1.30,1.14) 0.899  − 0.335 0.738

      T2 19.43 (3.87) 1.43 (0.11, 2.75) 0.034 19.39 (4.26) 1.02 (− 0.37, 2.41) 0.149  − 0.044 0.965

      Attention domain (DST)

      T0 11.55 (1.77) NA NA 11.45 (1.95) NA NA  − 0.240 0.811

      T1 11.46 (1.99)  − 0.06 (− 0.69, 0.57) 0.843 11.09 (2.23)  − 0.40 (− 1.10, 0.30) 0.267  − 0.716 0.477

      T2 11.47 (1.85)  − 0.01 (− 0.59, 0.57) 0.973 11.97 (1.76) 0.42 (− 0.21, 1.06) 0.189 1.083 0.283

    Psychosocial domains

      LSNS

      T0 13.20 (5.41) NA NA 15.43 (7.28) NA NA 1.552 0.125
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Table 2  (continued)

Outcome Intervention group Control group Mean difference 
between groups

Mean (SD)/
Median (Q1, Q3)

Within-group change 
from baseline (95%CI)

P value Mean (SD)/
Median (Q1, Q3)

Within-group change 
from baseline (95%CI)

P value t/H P value

      T1 13.34 (5.69) 0.16 (− 1.55, 1.88) 0.852 14.58 (6.93)  − 0.91 (− 3.43, 1.61) 0.477 0.804 0.424

      T2 13.47 (6.80) 0.32 (− 1.95, 2.58) 0.785 15.19 (6.45)  − 0.67 (− 3.07, 1.73) 0.583 1.018 0.313

    LSNS-family

      T0 7.88 (3.36) NA NA 8.45 (3.60) NA NA 0.738 0.463

      T1 7.94 (2.88) 0.06 (− 0.88, 1.00) 0.903 8.58 (3.83) 0.10 (− 1.20, 1.40) 0.883 0.773 0.442

      T2 7.14 (3.63)  − 0.76 (− 2.06, 0.54) 0.250 8.19 (3.14)  − 0.45 (− 1.53, 0.62) 0.411 1.207 0.232

    LSNS-friend

      T0 6 (4.00, 8.00) NA NA 7 (4.00, 9.25) NA NA 2.918 0.088

      T1 6 (2.00, 8.00) 0.06 (− 1.13, 1.24) 0.927 6 (2.00, 9.00)  − 1.51 (− 3.08, 0.07) 0.061 0.015 0.902

      T2 5.5 (3.00, 10.00) 1.13 (− 0.41, 2.67) 0.150 6.5 (3.00, 12.00)  − 0.21 (− 1.99, 1.58) 0.821 0.311 0.577

    BPNS

      T0 125.50 (104.25, 132.75) NA NA 115.50 (103.75, 126.25) NA NA 2.492 0.114

      T1 127.00 (113.00, 136.00) 2.66 (− 3.11, 8.43) 119.00 (108.00, 127.50) 4.78 (− 1.73, 11.29) 0.150 2.450 0.117

      T2 121.00 (99.50, 130.00)  − 3.99 (− 11.83, 3.85) 0.319 118.00 (111.00, 129.00)  − 3.86 (− 2.92,10.64) 0.264 0.241 0.624

    BPNS-autonomy

      T0 43.50 (37.75, 46.00) NA NA 41 (36.00, 45.00) NA NA 1.407 0.236

      T1 43 (37.00, 46.00) 0.25 (− 1.79, 2.30) 0.811 43 (38.00, 45.00) 2.60 (− 0.01, 5.20) 0.051 0.004 0.951

      T2 41.5 (33.25, 45.00)  − 2.10 (− 4.89, 0.68) 0.138 40.5 (34.00, 44.25)  − 0.63 (− 3.27, 2.01) 0.640  < 0.001 0.994

    BPNS-competence

      T0 30.53 (7.01) NA NA 29.58 (6.69) NA NA  − 0.620 0.537

      T1 32.51 (5.68) 1.92 (− 0.31, 4.15) 0.092 29.03 (6.15)  − 0.54 (− 2.72, 1.65) 0.629  − 2.428 0.018

      T2 32.17 (5.39) 1.72 (− 0.98, 4.43) 0.212 33.61 (5.17) 3.85 (1.29, 6.41) 0.003 1.070 0.289

    BPNS-related

      T0 49.50 (42.75, 54.00) NA NA 45.50 (41.75, 51.25) NA NA 2.009 0.156

      T1 50 (45.00, 54.00) 0.78 (− 1.63, 3.19) 0.525 48 (44.00, 51.50) 2.52 (− 0.21, 5.25) 0.070 1.106 0.293

      T2 46.5 (40.25, 50.00)  − 2.95 (− 5.95, 0.05) 0.054 46.5 (42.00, 50.00) 0.28 (− 2.81, 3.38) 0.857 0.176 0.675

    SAS

      T0 28 (25.00, 31.75) NA NA 30 (26.00, 36.00) NA NA 0.684 0.408

      T1 30 (26.00, 36.00) 0.10 (0.02, 0.18) 0.021 28 (25.00, 32.00)  − 0.08 (− 0.17, 0.01) 0.078 2.761 0.097

      T2 32.5 (31.00, 40.00) 0.17 (0.10, 0.25) 0.001 28 (26.75, 37.00) 0.06 (− 0.06, 0.18) 0.346 3.348 0.067

    GDS

      T0 1 (0.00, 3.00) NA NA 1 (0.00, 4.00) NA NA 0.103 0.748

      T1 2 (1.00, 4.00) 0.52 (− 0.36, 1.40) 0.245 2 (0.00, 4.00)  − 0.45 (− 1.48, 0.57) 0.387 0.506 0.477

      T2 3 (1.00, 5.00) 1.47 (0.40, 2.55) 0.007 2 (1.00, 4.00) 1.12 (0.02, 2.21) 0.046 0.295 0.587

    MUNSH

      T0 18 (12.75, 22.00) NA NA 19 (13.00, 23.00) NA NA 0.319 0.572

      T1 19 (12.00, 22.00) 0.47 (− 1.94, 2.88) 0.703 18 (12.50, 22.00) 1.78 (− 1.32, 4.88) 0.261 0.001 0.971

      T2 15 (4.25, 21.00)  − 3.78 (− 7.42, − 0.15) 0.042 20.5 (15.75, 22.00) 2.27 (− 0.55, 5.09) 0.115 5.155 0.023

  Daily and social abilities

    ADL

      T0 23 (20.00, 25.00) NA NA 20 (20.00, 24.00) NA NA 2.637 0.104

      T1 22 (21.00, 26.00) 0.04 (− 1.15, 1.22) 0.953 23 (20.50, 29.50) 2.80 (1.09, 4.51) 0.001 0.978 0.323

      T2 22.5 (20.25, 24.00)  − 0.27 (− 1.92, 1.37) 0.745 20 (20.00, 26.50) 1.96 (0.07, 3.85) 0.042 1.289 0.256

    FAQ

      T0 1 (0.00, 2.00) NA NA 0 (0.00, 3.00) NA NA 0.100 0.752

      T1 1 (0.00, 2.00)  − 0.09 (− 0.38, 0.19) 0.523 0 (0.00, 2.00)  − 0.38 (− 0.90, 0.13) 0.143 2.057 0.151

      T2 2 (0.00, 2.75)  − 0.05 (− 0.51, 0.41) 0.832 1 (0.00, 3.00)  − 0.06 (− 0.47, 0.36) 0.784 0.276 0.599
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“I’ve also noticed a significant improvement in my 
memory. Each activity presents new challenges that 
require memorizing steps, which really stimulates 
the mind, doesn’t it?” (P5, 90–94 years old).

Subtheme 1.2: Program design appropriateness.
The intervention’s well-structured design and the tan-

gible outcomes it delivered contributed to participants’ 
short-term gains.

“This program is quite stable, and it’s short. The fin-
ished product offers tangible outcomes, making me 
feel very accomplished.” (P15, 80–84 years old).

Subtheme 1.3: Professional guidance.
The presence of skilled facilitators provided essential 

support that enhanced cognitive engagement during the 
sessions.

“To be honest, if we had to manage on our own with-
out professional guidance, it would likely be much 
more challenging. With your patience and support, 
we felt confident in completing it properly.” (P2, 
85–89 years old).

Theme 2: barriers to long‑term effect sustenance
Subtheme 2.1: Comorbidity-driven participation 
fragmentation.

Age-related physical decline and chronic health issues 
disrupted continuous engagement with the intervention, 
likely diluting the cumulative benefits.

“The main factor is my age; my body no longer func-
tions as it used to. I now move cautiously, walking 
slowly and deliberately, avoiding haste, unlike in the 
past when I could move more briskly.” (P1, 90–94 
years old).

“Due to health reasons, I undergo regular physi-
otherapy, which sometimes conflicts with the class 
schedule. Despite this, I make every effort to catch 
up on missed sessions.” (P14, 85–89 years old).

Subtheme 2.2: Psychological and role transition 
challenges.

Several participants described feelings of helpless-
ness and diminished self-worth after retirement, which 
reduced their motivation to continue participating.

“I constantly feel that aging has made me quite help-
less. I can’t accomplish tasks independently and require 
guidance to understand.” (P11, 85–89 years old).

“I perceive myself as being on the periphery of life’s 
stages at this advanced age, which fosters a sense of 
futility in learning new things, making such pursuits 
seem superfluous.” (P9, 85–89 years old).

Theme 3: limitations in social interaction and functional 
transfer
Subtheme 3.1: Intervention-locked social interaction.

Social engagement was confined to the sessions, with 
peer support occurring sporadically and lacking a struc-
tured mechanism for continuity. Despite camarade-
rie during activities, these connections did not extend 
beyond the intervention, limiting long-term psychosocial 
benefits.

“We encouraged each other in class, but there’s no 
system to sustain contact afterward.” (P2, 85–89 
years old).

“Group support helped me complete tasks here, but I 
still eat meals alone.” (P8, 75–79 years old).

Table 2  (continued)

Outcome Intervention group Control group Mean difference 
between groups

Mean (SD)/
Median (Q1, Q3)

Within-group change 
from baseline (95%CI)

P value Mean (SD)/
Median (Q1, Q3)

Within-group change 
from baseline (95%CI)

P value t/H P value

    Quality of life (QoL-AD)

      T0 29 (27.75, 34.00) NA NA 31.50 (27.00, 37.00) NA NA 3.080 0.079

      T1 31 (26.00, 33.00) 0.09 (− 0.05, 0.23) 0.222 29 (26.00, 33.50)  − 0.08 (− 0.15, − 0.02) 0.017 0.433 0.510

      T2 30 (24.25, 35.00)  − 0.01 (− 0.08, 0.05) 0.683 33.5 (26.00, 38.25) 0.02 (− 0.07, 0.10) 0.737 3.449 0.063

Abbreviations SD Standard Deviation, CI Confidence Interval, NA Not Applicable, T0 Baseline, T1 14-week, T2 24-week follow-up, MoCA Montreal Cognitive Assessment, 
AVLT Auditory Verbal Learning Test, STT Shape Trail Test, VFT Verbal Fluency Test, BNT Boston Naming Test, DST Digit Span Test, LSNS Lubben Social Network Scale, BPNS 
Basic Psychological Needs Scales, SAS Self-Rating Anxiety Scale, GDS Geriatric Depression Scale, MUNSH Memorial University of Newfoundland Scale of Happiness, ADL 
Activity of Daily Living, FAQ Functional Activities Questionnaire, QoL Quality of life-Alzheimer’s disease. Bold data indicates P < 0.05
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Fig. 3  Indicated the change in primary and secondary outcomes between two groups at different time points
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Subtheme 3.2: Limited functional skill transfer.
Although participants enjoyed the activities, these 

“training games” did not consistently translate into 
enhanced daily functional skills, which may explain the 
stagnant outcomes in functional abilities and quality of 
life.

“These activities feel like ‘training games’—not appli-
cable to real life.” (P3, 80–84 years old).

“Painting landscapes brought joy, but it doesn’t aid 
in organizing daily routines.” (P13, 80–84 years old).

Discussion
Findings
This mixed-methods study explores the short-term cog-
nitive effects and implementation challenges of an inte-
grated social-art intervention for institutionalized older 
adults with MCI. While intention-to-treat analyses 
indicated a clinically meaningful improvement in global 
cognitive function at T1 (MoCA Δ = 2.71, P < 0.001), 
surpassing the minimal clinically important difference 
(MCID) threshold for MCI [65, 66], this effect dimin-
ished by T2 (MoCA Δ = 1.32, P = 0.448). Critically, the 
absence of sustained cognitive benefits—combined with 
null effects on psychosocial indicators, functional abili-
ties, and quality of life—suggests that short-term cog-
nitive stimulation alone may not yield lasting clinical 
improvements.

The observed short-term cognitive gains align with 
prior studies linking social engagement [9] and creative 
expression [38] to cognitive stimulation in older adults. 
For example, art-based interventions involving multi-
modal tasks (e.g., painting, storytelling) may enhance 
psychological resilience and self-efficacy [67], while 
group dynamics in structured settings could temporarily 
mitigate social isolation [9]. However, our study design 
precludes definitive conclusions about causal mecha-
nisms. The initial improvements may partially reflect 
practice effects from repeated cognitive testing or tran-
sient increases in motivation due to the novelty of struc-
tured activities. Critically, the absence of biomarker or 
neuroimaging data limits our ability to attribute these 
gains to neurobiological changes.

At follow-up (T2), between-group differences in cog-
nitive function were no longer statistically significant. 
Qualitative interviews revealed that participants per-
ceived early benefits as contingent on facilitator guidance 
and structured tasks, but struggled to sustain engagement 
due to age-related physical limitations (e.g., arthritis, 
vision impairment) and comorbidities (e.g., hypertension, 
diabetes). Additionally, while the intervention incorpo-
rated strategies to foster peer collaboration (e.g., group 

art projects), participants reported that social compari-
sons during sessions occasionally exacerbated anxiety 
rather than improving well-being. Consistent with pre-
vious research findings [68], this phenomenon indicates 
that the effects of social comparison in group settings are 
not universally positive and can sometimes increase indi-
vidual stress and anxiety, thereby partially counteract-
ing the benefits of collaborative activities. These findings 
highlight the tension between theoretical frameworks 
emphasizing social connectivity as a protective factor [9] 
and the lived experiences of frail, institutionalized older 
adults navigating physical and psychological barriers 
[69–71].

In contrast to community-based studies reporting 
broader psychosocial benefits [72–75], our interven-
tion showed no significant effects on functional abilities 
or quality of life. This discrepancy may stem from the 
advanced age (mean 86.5 years) and high frailty burden 
of our cohort [76], which likely constrained their capac-
ity to translate cognitive stimulation into daily functional 
improvements. Furthermore, institutional barriers—such 
as rigid care routines, staffing shortages, and COVID-19 
restrictions—limited residents’ opportunities to apply 
newly acquired skills outside sessions. For instance, par-
ticipants noted that pandemic-related visitation policies 
disrupted familial social connections, a key determinant 
of well-being in this population [77].

Strengths and limitations of the study
This study contributes to the limited evidence on non-
pharmacological interventions for institutionalized older 
adults with MCI, employing a mixed-methods design to 
contextualize quantitative outcomes within the nursing 
home ecology. The integration of SDT principles—such 
as autonomy-supportive task design—provides actiona-
ble insights for tailoring interventions to this population’s 
motivational needs.

However, several limitations must be acknowledged. 
First, the lack of an active control group prevents dis-
entangling intervention-specific effects from generic 
social stimulation. Second, repeated MoCA administra-
tion may have inflated short-term gains through practice 
effects, though we attempted to mitigate this by rand-
omizing test order and extending inter-test intervals. 
Third, the high attrition rate at T2 and limited 24-week 
observation period restrict conclusions about long-term 
trajectories. Fourth, while patient-reported scales are val-
idated for cross-sectional use, their sensitivity to detect 
subtle longitudinal changes in frail older adults remains 
debated. Fifth, selection bias may have skewed results 
toward more motivated participants, and the homogene-
ous urban Chinese sample limits generalizability to other 
cultural or care settings. Finally, the study’s COVID-19 
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context likely amplified social isolation, underscoring the 
need for replication in post-pandemic environments.

Conclusions
This study suggests that an integrated social-art inter-
vention may be associated with short-term improve-
ments in cognitive function among institutionalized 
older adults with MCI, though these potential benefits 
were not sustained post-intervention. The observed 
pattern of limited cognitive, functional, and psycho-
social gains highlights the challenges of implementing 
interventions in nursing home environments, where 
frailty, comorbidities, and institutional barriers may 
collectively influence outcomes. While the short-term 
changes observed deserve further investigation, our 
findings indicate that sustaining improvements likely 
requires approaches that consider the integration of 
cognitive stimulation with systemic adaptations (e.g., 
staff training, flexible scheduling). Future studies would 
benefit from employing hybrid effectiveness-implemen-
tation designs to better understand optimal interven-
tion delivery within routine care frameworks for this 
vulnerable population.
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