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Abstract

This study explores the impact of Al-enhanced personalized art
therapy on social health metrics, including social connectedness,
community engagement, and interpersonal relationship satisfaction.

While art therapy has traditionally improved psychological
well-being, its standardized approach often overlooks individual
differences. Integrating principles of precision medicine, this research
investigates the efficacy of personalized art therapy compared to
standard therapy and no intervention.

The randomized controlled trialinvolved 180 participants, assigned
to one of three groups: Al-enhanced personalized art therapy,
standardized art therapy, or control. Pre-intervention assessments,
including psychological scales and life story submissions, informed
the personalized therapy for the Al-enhanced group, utilizing
machine learning to tailor activities. Results from repeated-measures
ANOVA indicated significant improvements in social connectedness,
community engagement, and interpersonal relationship satisfaction
for the Al-enhanced group (p<0.001) compared to the other groups.
These findings underscore the potential of Al-driven personalization
in augmenting traditional art therapy, advocating its broader
application in clinical and community settings. Future research
should address the scalability of such interventions and explore long-
term impacts while considering ethical implications related to data
privacy and algorithmic bias. This work contributes to the discourse
on integrating Al with psychosocial therapies, highlighting Al’s role in
enhancing adaptive, personalized interventions that align with the
core tenets of precision medicine.

Keywords: Al-enhanced art therapy; Precision medicine; Social
health; Personalized intervention; Community engagement.

Received: Nov 13, 2024

Accepted: Dec 11, 2024

Published Online: Dec 18, 2024

Journal: Annals of Precision Medicine
Online edition: www.annprecisionmed.org

Copyright: © Tianxiang M (2024). This Article is
distributed under the terms of Creative Commons
Attribution 4.0 International License

Cite this article: Cheng X, Tianxiang M. Enhancing social
health through Al-driven personalized art therapy: A
randomized controlled trial. Ann Precis Med. 2024; 1(1):
1001.

Tianxiang M



Annals of Precision Medicine

Introduction

Art therapy has long been recognized as a versatile inter-
vention for improving psychological well-being. Its applications
range from aiding individuals in overcoming trauma to foster-
ing personal growth and enhancing social engagement [1-3].
However, despite its varied uses, the traditional, standardized
approach to art therapy often fails to address the unique psy-
chological and social profiles of participants [4]. This gap under-
scores the need for personalized interventions that align with
precision medicine’s principles, emphasizing tailored health-
care solutions to account for individual variability [5,6].

Recent advancements in Artificial Intelligence (Al) have pro-
pelled the development of precision medicine by facilitating
data-driven insights for personalized interventions across vari-
ous domains, including psychosocial health. Al enables the dy-
namic analysis of complex patient data to tailor therapies that
respond to individual emotional and social needs [7,8]. While
precision medicine has made significant strides in areas like on-
cology and cardiovascular care, its extension into non-physical
health contexts remains underexplored [9]. Integrating Al in art
therapy represents a novel approach that leverages these ad-
vancements to enhance therapeutic personalization.

The literature suggests that prior personalized interventions,
though effective in addressing individual psychological needs,
often lacked the adaptive capability provided by Al to refine
therapy in real-time based on patient feedback [10]. The pres-
ent study bridges this gap by investigating the effectiveness of
Al-enhanced personalized art therapy interventions compared
to standardized art therapy and a non-intervention control
group. This research hypothesizes that Al-driven customization
can enhance social health outcomes, including social connect-
edness, community engagement, and interpersonal relation-
ship satisfaction [11,12].

The findings of this study could provide empirical support for
the broader application of Al-enhanced psychosocial interven-
tions, emphasizing their potential to integrate seamlessly into
clinical and community practices [13]. This work aims to con-
tribute to the growing discourse on the intersection of Al and
personalized psychosocial therapies, advocating for more adap-
tive, data-driven approaches to art therapy [14].

Theory and hypothesis development

The theoretical foundation of this study is rooted in person-
alized medicine theory, which emphasizes tailored approaches
to treatment that account for individual differences in genetic,
psychological, and social factors [15]. This framework supports
the premise that interventions customized to an individual’s
unique profile can yield better outcomes than generalized treat-
ments [16].

Incorporating Artificial Intelligence (Al) into the personaliza-
tion process extends the application of personalized medicine
theory to art therapy, offering an innovative model that inte-
grates Al-driven insights with psychosocial interventions. The
hypotheses derive from the central tenet of personalized medi-
cine: that tailored interventions achieve greater effectiveness
by aligning closely with individual needs and characteristics
[15,17,18].

Personalized medicine theory in art therapy

Personalized medicine theory underscores the importance
of adapting healthcare interventions to individual characteris-

tics, such as genetic makeup, personal history, and social con-
text [19,20].

Although primarily applied in fields like oncology and phar-
macology, its principles are relevant to psychosocial and behav-
ioral health, where individualized care is crucial [18]. The appli-
cation of this theory to art therapy suggests that interventions
tailored to individual psychological profiles and social back-
grounds may lead to superior outcomes compared to standard-
ized programs [21,22].

Incorporating psychological mechanisms such as self-deter-
mination theory, which highlights autonomy, competence, and
relatedness as key motivators, can explain how personalized
approaches improve engagement and effectiveness. Similarly,
the therapeutic alliance framework emphasizes the bond and
agreement on goals between therapist and participant, which
could be enhanced by Al-driven personalization. Al’s capability
to process complex data and detect nuanced patterns in human
behavior strengthens the potential for personalization in art
therapy. Machine learning algorithms can analyze participants’
psychological and social data, offering insights to help tailor in-
terventions to each participant’s needs [23]. This ensures that
treatment plans align with specific emotional, cognitive, and so-
cial requirements, maximizing effectiveness [24,25].

Al-enhanced art therapy and social connectedness

Social connectedness is defined as the sense of belonging
and positive relationships with others, which is critical for men-
tal and social well-being [26,27]. Traditional art therapy fosters
social connectedness through self-expression and shared expe-
riences [28]. However, standardized approaches may not fully
address specific emotional and social needs, potentially limiting
effectiveness [29,30].

Personalized medicine theory posits that treatments tai-
lored to individual profiles are more effective than generic ones
[19,20].

By leveraging Al, personalized art therapy can incorporate
real-time feedback and predictive analytics to adapt therapeu-
tic approaches dynamically [16]. Al’s capacity to analyze pre-
intervention assessments and monitor responses enables cus-
tomized content adjustments, enhancing social connectedness
[23,25]. The therapeutic alliance built through personalized
approaches further supports sustained engagement and con-
nectedness.

Hypothesis 1: Al-supported personalized art therapy inter-
ventions will lead to significant improvements in social con-
nectedness compared to standardized art therapy and a non-
intervention control group.

Community engagement post-intervention

Community engagement, defined as active participation in
community-based activities, significantly contributes to social
health and overall well-being [31,32]. Research indicates that
art therapy promotes community engagement by fostering cre-
ativity, self-confidence, and interpersonal skills [2,33]. However,
interventions that do not consider individual social contexts
may struggle to sustain long-term engagement [34,35].

The personalized medicine framework supports the idea
that aligning therapeutic strategies with individual preferences
and backgrounds enhances engagement outcomes [21,20]. Al
can help identify social preferences and past patterns of com-
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munity involvement, allowing for the customization of activities
that resonate with participants’ interests [16]. This personalized
approach, supported by psychological mechanisms such as in-
creased autonomy, can foster greater community involvement
[23,36].

Hypothesis 2: Participants receiving Al-enhanced personal-
ized art therapy will demonstrate higher levels of community
engagement post-intervention compared to those receiving
standardized art therapy or no intervention.

Interpersonal relationship satisfaction

Interpersonal relationship satisfaction encompasses the
quality and fulfillment derived from interactions with others
[37,27]. Art therapy has shown positive effects on relationship
satisfaction by promoting emotional expression and empathy
[38,39]. However, traditional approaches may not cater to indi-
vidual relationship dynamics and emotional needs [29,30].

Therapeutic effectiveness, as per personalized medicine the-
ory, is optimized when treatment plans are tailored to the indi-
vidual’s psychological and social context [19,18]. Al can support
therapists in analyzing detailed psychological and social data to
customize art therapy sessions, addressing relationship chal-
lenges and enhancing emotional connection [23,25]. Incorpo-
rating Al-driven insights can strengthen the therapeutic alliance
by enabling activities that align with the participant’s emotional
needs and preferences.

Hypothesis 3: Customized art therapy sessions informed by
Al-driven analysis of psychological and social profiles will en-
hance participants’ interpersonal relationship satisfaction more
effectively than non-tailored approaches.

This study leverages personalized medicine theory as an
overarching framework to explore Al-enhanced art therapy’s
potential in improving social health outcomes. The hypotheses
are informed by psychological mechanisms and prior evidence
that highlight the efficacy of personalized, adaptive treatments
[17,16]. Integrating Al into this framework expands the applica-
tion of precision medicine to psychosocial health, contributing
to research on adaptive, person-centered interventions that
align with core principles of personalized care [33,35].

Materials and methods
Rationale for using the experimental method

The experimental method was chosen for this study to es-
tablish a cause-and-effect relationship between the type of art
therapy intervention (Al-enhanced personalized, standardized,
or no intervention) and social health outcomes. This method
allows for the control of extraneous variables and the manipu-
lation of the independent variable to observe its effect on de-
pendent variables, thereby enhancing the internal validity of
the study. Randomized Controlled Trials (RCTs) are considered
the gold standard for evaluating the efficacy of interventions.
By employing an RCT, this study aims to reduce selection bias
and ensure that any observed changes in social connectedness,
community engagement, and interpersonal relationship satis-
faction can be attributed to the type of intervention used.

Experimental scripts

The experimental scripts were developed to standardize the
implementation of each intervention phase and ensure consis-
tency across all sessions, with particular emphasis on the tech-

nical application of Al in personalizing interventions for Group
1.

Group 1: Al-enhanced personalized art therapy

Initial session: Participants began with a comprehensive
pre-intervention assessment that included standardized psy-
chological scales (e.g., social connectedness scales and commu-
nity involvement indices) and structured interviews designed
to understand emotional and social histories. Additionally, par-
ticipants submitted a personal life story, typically around 500-
700 words, providing in-depth insights into their past experi-
ences, emotional states, and social contexts. This narrative was
analyzed using Natural Language Processing (NLP) algorithms
powered by transformer models, such as GPT-4, to extract key
themes, emotions, and social indicators that informed the cus-
tomization of therapy sessions.

The submitted life stories were processed using Al models
capable of semantic analysis to identify emotional patterns,
cognitive themes, and social relationship indicators. The work-
flow included:

Pre-processing: Data cleansing and normalization of the nar-
rative text to remove irrelevant information.

Analysis: Applying NLP models to perform sentiment analy-
sis, thematic extraction, and keyword mapping.

Integration: Combining insights from the narrative analysis
with initial psychological assessment data to create a personal-
ized intervention blueprint.

Algorithm types: The Al-driven personalization employed a
hybrid approach involving supervised machine learning for ini-
tial data classification and unsupervised clustering algorithms
to group participants based on emotional and social profiles.
Real-time feedback was processed using reinforcement learn-
ing models that adjusted subsequent session content based on
participant interaction and outcomes.

Weekly sessions: Each bi-weekly 1.5-hour session began
with a recap and feedback session where participants discussed
their reflections. The Al system utilized adaptive algorithms
to integrate new data from these feedback sessions, dynami-
cally updating each participant’s profile. This profile was used
to tailor activities, such as painting, storytelling, or sculpture,
that aligned with their evolving needs and psychological states.
Real-time feedback mechanisms, powered by machine learning
algorithms, analyzed participants’ responses during activities to
suggest mid-session adjustments or enhancements for future
sessions.

Real-time feedback implementation: Al models provided
live analysis during sessions through speech recognition and
image processing. These tools assessed participant engage-
ment and emotional expression, offering immediate prompts
for facilitators to adapt their guidance. The system employed
sentiment analysis and visual emotion recognition to ensure
the intervention remained personalized.

Closing: Each session concluded with a therapist-led reflec-
tion, accompanied by Al-assisted journaling prompts tailored
based on session outcomes. These prompts were generated
using NLP to encourage participants to process and document
their experiences, which were subsequently used for further
customization of future sessions.
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Group 2: Standard art therapy

Initial session: Participants attended an orientation session
and completed a basic psychological assessment. Unlike Group
1, no personalized data such as life stories were collected.

Weekly sessions: Bi-weekly 1.5-hour sessions followed a
predetermined curriculum of general art activities aimed at
fostering creative expression. The same activities were applied
across all participants, without adaptation based on feedback
or individual needs.

Closing: Sessions ended with therapist-led group reflections.
No Al involvement or individualized follow-ups were conducted,
and activities were not dynamically tailored.

Group 3: Control group (No intervention)

Monitoring: Participants in the control group did not attend
art therapy sessions. To maintain engagement and reduce drop-
out rates, weekly check-in calls were conducted.

Resources provided: Participants were informed of social
health resources and support services available for indepen-
dent access outside the study.

For a comprehensive example of a participant’s life story
submission, the type of analysis conducted, and illustrative Al-
generated feedback provided during sessions, refer to Appendix
A. The use of GPT-4 and associated NLP tools for data process-
ing ensures high accuracy and adaptability in personalizing par-
ticipant experiences.

Overview of the participants

The study recruited 180 participants through a major univer-
sity in Nanjing, specifically focusing on the university’s student
population. The research team collaborated with the university’s
management to distribute invitations via the centralized univer-
sity mail system. Participants were then randomly assigned to
one of three groups, with 60 participants in each group.

Participants were university students aged 18 to 30 who ex-
perienced social isolation or related challenges and were will-
ing to engage in therapy sessions and assessments. Individuals
diagnosed with severe mental health disorders requiring inten-
sive clinical intervention and those already participating in con-
current therapy were excluded.

To ensure demographic variations were adequately repre-
sented within the student population, data collected included
participants’ age, gender identity, academic program, and prior
experience with art-based activities. While the age range was
more consistent due to the student recruitment focus, varia-
tions in gender, socioeconomic background, and academic dis-
cipline were controlled for in the analysis. These demographic
factors were included as covariates in statistical models to iso-
late their potential influence on the outcomes. This ensured
that observed differences in social connectedness, community
engagement, and interpersonal relationship satisfaction could
be attributed to the intervention effects rather than demo-
graphic characteristics.

Variables

Independent variable: Type of intervention (Al-enhanced
personalized art therapy, standardized art therapy, no interven-
tion).

Dependent variables: Social Connectedness: Measured us-
ing the Social Connectedness Scale (Lee & Robbins, 1995).

Community engagement: Self-reported levels measured
through participation logs and the Community Involvement In-
dex (adapted from Kweon et al., 2017).

Interpersonal Relationship Satisfaction: Assessed using the
Relationship Assessment Scale (Hendrick, 1988).

Control variables: Baseline Psychological State (measured
pre-intervention) was assessed using the General Health Ques-
tionnaire completed by participants before the intervention.
This variable was measured on a 10-point Likert scale, where 1
indicated very poor psychological health and 10 indicated excel-
lent psychological health [40,41].

Frequency of Prior Social Interactions was measured through
a structured questionnaire where participants reported their
typical weekly social engagement. Responses were recorded
on a 5-point ordinal scale: 1 represented rarely (once a week
or less), 2 indicated occasionally (2-3 times a week), 3 signified
regularly (4-5 times a week), 4 denoted often (daily), and 5 rep-
resented very often (multiple times a day) [42,43].

Art experience history was captured through a survey in
which participants detailed their prior involvement with art-
based activities, such as painting or sculpture. This variable was
measured on a 6-point scale: 0 indicated no prior experience, 1
represented minimal experience (e.g., occasional art classes), 2
signified limited experience (e.g., occasional personal projects),
3 indicated moderate experience (e.g., semi-regular participa-
tion in art activities), 4 denoted high experience (e.g., frequent
participation or advanced art courses), and 5 represented ex-
tensive experience (e.g., professional or regular involvement in
art practice) [44,45].

Procedure

Participants in the Al-enhanced personalized art therapy
group began the program by submitting a personal life story of
approximately 500-700 words. This story served as an essen-
tial component of the pre-intervention assessment, allowing
therapists to understand the participant’s background, emo-
tional state, and primary challenges in depth. The process was
designed as follows:

Submission of life story: Participants were instructed to write
and submit a life story focusing on their experiences related to
relationships, social connectedness, and moments of significant
personal growth or challenge. Prompts were provided to guide
participants in structuring their narrative (see Appendix B for a
list of tailored prompts).

Al analysis: The submitted life stories were analyzed using
Al algorithms designed to identify emotional tone, key themes,
and patterns related to social connectedness and interpersonal
challenges. The Al also cross-referenced psychological scales
and structured interview data collected during the initial ses-
sion.

Customization of feedback

Personalized feedback: Based on the analysis, each par-
ticipant received personalized feedback that highlighted their
unique experiences, strengths, and areas for growth. The feed-
back also outlined how the upcoming therapy sessions would
be tailored to meet their specific needs.
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Standardized feedback: Participants in the standard art ther-
apy group received general feedback that acknowledged their
submission but did not include any personalized insights or tai-
lored intervention plans.

Integration into therapy sessions: The tailored feedback was
used to guide the selection of art activities, such as painting,
storytelling, and sculpture, with a focus on addressing the par-
ticipant’s emotional and social needs. Each session incorporat-
ed real-time Al adjustments based on feedback from previous
activities, ensuring that the interventions remained adaptive
and effective.

See Appendix B for Sample Prompts for Al-Tailored Life Story
Analysis.

Results
Participants summary statistics

A total of 180 participants were recruited and completed the
study, distributed evenly across the three groups (Al-enhanced
personalized art therapy, standard art therapy, and control
group). The sample included a diverse demographic range in
terms of age, gender, and socioeconomic status.

To ensure adequate power, a priori power analysis was con-
ducted using G*Power software. The analysis indicated that a
sample size of 159 participants would be sufficient to detect a
medium effect size (Cohen’s d =0.5) at a power level of 0.80 and
an alpha level of 0.05 for repeated-measures ANOVA. The final
sample of 180 participants exceeded this requirement, ensuring
sufficient power for robust statistical analysis.

(Table 1) presents a summary of the descriptive statistics for
the sample, categorized by intervention group. It includes the
mean, standard deviation, and sample size (N) for key demo-
graphic and outcome variables such as age, education years,
income, and gender ratio. Additionally, the table provides the
mean and standard deviation for baseline psychological state,
frequency of prior social interactions, art experience history, so-
cial connectedness, community engagement, and interpersonal
relationship satisfaction. This comprehensive overview ensures
that the characteristics of the participants are clearly repre-
sented, showing that the data distribution across the groups is
balanced and comparable.

Table 1: Summary statistics of participant characteristics by
group.

Group Al-enhanced Control Standard

N 60 60 60

Mean_Age 21 23.7 20.75
Std_Age 13.72 13.51 14.38
Mean_Education 13.92 13.7 14.13
Std_Education 2.99 2.76 2.88
Mean_Baseline_Psychological 5.35 5.22 6.25
Std_Baseline_Psychological 2.8 2.95 2.89
Mean_Social_Interactions 3.02 3.4 3.12
Std_Social_Interactions 1.43 1.42 1.38
Mean_Art_Experience 2.12 3.03 2.27
Std_Art_Experience 1.65 1.67 1.68
Female_Ratio 0.57 0.63 0.5

The summary statistics in (Table 1) indicate that the data are
balanced across the intervention groups. The mean values and
standard deviations for age, education years, income, baseline
psychological state, and other measured variables do not show
significant disparities between the Al-enhanced, standard, and
control groups. The female ratios are also comparable, sup-
porting the conclusion that the participant characteristics are
evenly distributed. For example, the mean baseline psychologi-
cal state ranges from 5.22 to 6.25 across groups, and the fre-
quency of prior social interactions is similarly consistent, with
group means from 3.02 to 3.40. This balance is essential for the
validity of the comparative analyses performed in the study.

Main results

(Figure 1) presents the mean scores for the dependent
variables-Social Connectedness, Community Engagement, and
Interpersonal Relationship Satisfaction-across the three inter-
vention groups: Al-enhanced personalized art therapy, stan-
dardized art therapy, and the control group. Error bars are in-
cluded to illustrate the variability and confidence around the
group means, making it easier to detect significant differences.

592

sssss

Figure 1: Mean scores of dependent variables by intervention
group.

The ANOVA results provide strong evidence supporting the
study’s hypotheses and demonstrate the practical significance
of the findings. Specifically, the results indicate that the type of
intervention significantly affects social health outcomes, with
the Al-enhanced personalized art therapy group consistently
outperforming the other groups. This section will discuss these
findings in relation to the specific hypotheses and explore their
implications.

Social connectedness (Hypothesis 1)

The ANOVA results for Social Connectedness yielded
F(2,177)=748.18, p<0.001, with a large effect size (n?=0.89).
This supports Hypothesis 1, which posited that Al-supported
personalized art therapy interventions would lead to significant
improvements in social connectedness compared to standard-
ized art therapy and a non-intervention control group. The large
effect size indicates that the tailored interventions significantly
enhanced participants’ sense of belonging and positive rela-
tionships. This result aligns with prior studies suggesting that
personalized therapeutic approaches can foster deeper emo-
tional engagement by addressing individual needs [26].

Community engagement (Hypothesis 2)

The ANOVA for Community Engagement showed significant
differences among groups, F(2,177)=693.76, p<0.001, with an
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effect size of n?=0.87. This finding supports Hypothesis 2, which
stated that participants receiving Al-enhanced personalized
art therapy would demonstrate higher levels of community
engagement post-intervention compared to the other groups.
The strong effect size suggests that the use of Al to customize
activities based on participants’ social preferences and histo-
ries played a critical role in sustaining their active involvement
in community activities. This result is consistent with research
indicating that interventions aligned with individual social con-
texts and preferences can motivate long-term engagement
[31,32].

Interpersonal relationship satisfaction (Hypothesis 3)

The ANOVA results for Interpersonal Relationship Satisfac-
tion were also significant, F(2,177)=828.88, p<0.001, with an ef-
fect size of n?=0.91. This confirms Hypothesis 3, which proposed
that customized art therapy sessions informed by Al-driven
analysis would enhance interpersonal relationship satisfaction
more effectively than non-tailored approaches. The large effect
size highlights the substantial impact of the Al-driven personal-
ization in fostering interpersonal satisfaction. This supports the
notion that interventions designed to align with individual psy-
chological and social contexts can improve relationship quality
by facilitating better emotional expression and empathy [37,45].
The integration of Al, which allows for real-time feedback and
adaptation, appears to strengthen the therapeutic alliance and
enhance treatment effectiveness [46,47].

The significant and large effect sizes across all measured
outcomes suggest that Al-enhanced personalized art therapy
is not only statistically effective but also practically significant
in promoting social connectedness, community engagement,
and relationship satisfaction. This underscores the potential for
integrating Al into psychosocial interventions to improve their
adaptability and efficacy. The results contribute to the growing
body of literature on precision medicine by extending its prin-
ciples to the domain of art therapy, demonstrating that tech-
nological advancements can enhance traditional therapeutic
practices [16,19].

Overall, these findings support the theoretical premise that
interventions tailored to individual profiles are more effective
than standardized approaches. The use of Al in personalizing
therapy offers a promising avenue for developing more respon-
sive and impactful psychosocial interventions. Future research
should explore the long-term sustainability of these benefits
and consider how similar Al-driven models could be adapted
for use in different therapeutic and social contexts.

Manipulation check

To confirm that participants in the Al-enhanced group un-
derstood their treatment as personalized, a manipulation check
was conducted using a post-session questionnaire. The results
indicated that 90% of participants in Group 1 (Al-enhanced)
strongly agreed or agreed that the sessions were tailored to
their needs. In contrast, 65% of participants in the standard art
therapy group (Group 2) and only 20% of participants in the
control group (Group 3), who received general information but
no therapy, perceived their sessions as personalized.

The data from the manipulation check provided further in-
sight into these perceptions. Specifically:

Group 1 (Al-enhanced): The mean score for perceived per-
sonalization was 4.7/5 (SD=0.6).

Group 2 (Standard art therapy): The mean score for per-
ceived personalization was 3.2/5 (SD=1.0).

Group 3 (Control): The mean score for perceived personal-
ization was 2.1/5 (SD=0.8).

These findings confirmed that participants in the Al-en-
hanced group recognized their treatment as significantly more
personalized compared to the other groups. This outcome sup-
ports the study’s objective of ensuring that participants were
aware of the degree of personalization in their intervention.
The significant differences in perceived personalization among
the groups align with the hypothesis that Al-facilitated, tailored
treatments can improve social health outcomes. The high mean
score in the Al-enhanced group demonstrates that integrating
Al into the personalization process was effective in creating a
differentiated experience that participants perceived as unique
and responsive to their individual needs.

Discussion
Alternative explanations and potential confounders

While the findings of this study strongly support the hypoth-
esis that Al-enhanced personalized art therapy can improve so-
cial connectedness, community engagement, and interpersonal
relationship satisfaction, it is important to consider potential
alternative explanations and limitations that might have influ-
enced the outcomes.

One possible confounder is participant bias in reporting
improvements, particularly in self-reported measures. Partici-
pants in Group 1, aware that they were receiving a technologi-
cally advanced and personalized intervention, may have experi-
enced a placebo effect or social desirability bias, leading them
to report higher perceived improvements. This effect could arti-
ficially inflate the reported benefits of the Al-enhanced therapy,
especially if participants felt compelled to provide favorable
feedback due to their awareness of being part of an innovative
treatment group. Although the manipulation check confirmed
that participants recognized the personalization of their treat-
ment, their positive bias toward novel, technology-driven ap-
proaches might have influenced their responses.

Selection bias is another potential limitation. While efforts
were made to recruit a diverse sample in terms of age, gender,
and academic background, the fact that all participants were
university students could limit the generalizability of the find-
ings. This specific population might be more familiar and com-
fortable with technology, potentially amplifying the effective-
ness of the Al-enhanced intervention compared to how it might
perform with older or less tech-savvy groups.

Therapist variability could also be an influencing factor. While
scripts and protocols were standardized for consistency, differ-
ences in the way facilitators interacted with participants might
have introduced unaccounted variability in the sessions. The
relationship between the facilitator and participants could af-
fect outcomes, particularly in psychosocial interventions where
the therapeutic alliance plays a significant role. Although Al was
used to guide and personalize the content, the human element
in facilitating these sessions may still introduce bias that con-
tributes to the observed results.

Session engagement levels were not uniform across all par-
ticipants, which might have affected the efficacy of the inter-
vention. Variations in participants’ initial willingness to engage
in art therapy activities, influenced by individual preferences or
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pre-existing conditions, could act as confounding variables. This
aspect could potentially skew the results toward those more
inclined to actively participate, resulting in more pronounced
improvements compared to those who were less engaged.

Lastly, external factors such as participants’ personal life
events during the study period could impact the outcomes. Any
significant life changes or stressors unrelated to the interven-
tion might have influenced their perceptions of social connect-
edness and relationship satisfaction. While random assignment
helps mitigate this risk, it cannot entirely eliminate the potential
impact of unmeasured variables.

Considering these potential confounders and limitations
helps frame the findings within a more nuanced context and
encourages future studies to adopt methods that control for
such biases. Further research could include objective measures
of social engagement and more diverse participant samples to
strengthen the evidence for the efficacy of Al-enhanced person-
alized art therapy in varied settings.

Theoretical implications

This study contributes significantly to the theoretical land-
scape of personalized medicine and psychosocial interventions
by extending the application of personalized medicine theory
into the realm of art therapy, supported by Al-driven customiza-
tion. The findings provide empirical evidence that Al-enhanced
personalized art therapy can yield more substantial improve-
ments in social health outcomes, such as social connectedness,
community engagement, and interpersonal relationship satis-
faction, compared to standardized art therapy and non-inter-
vention groups. These results align with and build upon previ-
ous work emphasizing the value of personalized approaches
in health interventions [15,19]. This aligns with prior research
that has demonstrated the efficacy of tailored interventions in
improving health and well-being by considering individual dif-
ferences in psychological, social, and environmental contexts
[17,18].

The study’s novel integration of Al technology into art ther-
apy challenges the established frameworks of traditional psy-
chosocial therapies, which have primarily focused on standard-
ized methods. Traditional art therapy has long emphasized the
role of creative expression in fostering psychological well-being
[39]. However, these approaches often fail to address individual
differences in participants’ needs and backgrounds, which can
limit their effectiveness [4,28]. The positive results observed in
this research underscore the capability of Al to enhance per-
sonalization by dynamically adapting interventions based on
individual feedback and psychological profiles. The Al’s ability
to analyze participant data in real-time and adjust therapeutic
approaches accordingly exemplifies its potential as a powerful
tool in delivering targeted and effective interventions [23,25].
This highlights the potential for Al as a facilitator in personalized
medicine, supporting adaptive and context-sensitive treatment
plans [16]. Such integration allows for continuous feedback
loops that ensure therapy remains responsive to the evolving
needs of the individual [24].

By demonstrating that Al-driven personalization leads to
more significant improvements in key social health metrics, this
research advances theoretical discourse on the role of technol-
ogy in augmenting human-centric therapeutic practices. This
study sheds light on the broader implications of combining Al
with psychosocial interventions, paving the way for more re-

fined, data-driven approaches that maximize individual care
outcomes. It reshapes our understanding of how Al can be
leveraged to bridge the gap between general therapeutic prac-
tices and tailored psychosocial interventions, paving the way
for a more nuanced approach to art therapy that aligns with
precision medicine’s core principles. The integration of Al with
personalized psychosocial therapy emphasizes the importance
of using technology to deliver human-centric, individualized
care that adapts to the personal narratives and needs of par-
ticipants, thus fostering deeper engagement and more effective
outcomes [21,22].

Practical implications

The findings of this study have substantial practical implica-
tions for professionals in mental health, art therapy, and health-
care technology. Practitioners can feasibly integrate Al tools to
enhance the personalization of art therapy sessions without
needing extensive technical training. Many Al platforms de-
signed for clinical use feature user-friendly interfaces and built-
in guidance that allow therapists to input client data and receive
actionable insights. These tools can assist in tailoring treatment
plans based on psychological and social profiles, enabling prac-
titioners to provide more individualized care.

For example, therapists can use Al-driven applications that
perform sentiment analysis on client narratives or assess re-
sponses from standardized psychological scales. These appli-
cations can automatically suggest activities tailored to specific
emotional needs or social engagement strategies. Al tools in-
tegrated with existing digital platforms can also offer interac-
tive prompts or recommend adjustments in real-time during
therapy sessions based on participant feedback. This capability
streamlines the treatment process, making it easier for thera-
pists to adapt their approach dynamically without technical ex-
pertise.

In community programs aimed at promoting social inclusion
and engagement, practitioners can employ Al-enhanced tools
to identify patterns in group interactions and preferences. For
instance, community centers can use Al to analyze feedback
from participants and adjust future programming to better
meet the needs of diverse groups. This practical application can
help public health initiatives build stronger, more connected
communities and address social isolation effectively.

Policymakers could leverage these insights to advocate for
integrating Al-enhanced psychosocial interventions within pub-
lic health frameworks, leading to more cost-effective and scal-
able solutions. Additionally, educational institutions and train-
ing programs for therapists can include foundational Al literacy
in their curricula to equip future practitioners with the skills to
utilize these tools confidently. Technology developers can draw
from this research to create specialized Al tools that align with
the needs of non-technical users, ensuring their practicality and
accessibility in both clinical and community-based art therapy
settings.

Research limitations and future research opportunities

This study is not without limitations. The sample size, while
sufficient for detecting significant effects, was relatively mod-
est and limited to university students in a specific geographic
region. This homogeneity may affect the generalizability of the
findings to broader and more varied populations. Future re-
search should involve larger, more diverse samples across differ-
ent cultural and socioeconomic backgrounds to assess whether
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personalized Al-enhanced art therapy yields similar outcomes
globally. Cultural variations, including differing attitudes toward
technology and therapeutic practices, may influence the effi-
cacy and acceptance of Al-driven interventions, impacting the
generalizability of the results.

The reliance on self-reported measures for social connected-
ness and community engagement introduces potential biases
related to participant self-perception and social desirability. To
address this limitation, future studies could incorporate objec-
tive measures, such as third-party observations, digital interac-
tion tracking, or biometric data (e.g., heart rate variability as an
indicator of emotional response), to supplement self-reported
data and provide a more comprehensive analysis of outcomes.
This multimodal approach would help mitigate self-reporting
biases and strengthen the validity of the findings.

The Al algorithms employed in this study, while effective,
represent an initial implementation of personalization. Future
research should explore the use of advanced machine learn-
ing models, such as adaptive learning algorithms and neural
networks, which can evolve and fine-tune their recommenda-
tions based on more extensive data over time. The integration
of real-time data processing with adaptive learning could offer
more responsive customization, enhancing the effectiveness of
art therapy sessions. Additionally, investigating the role of data
fusion techniques that combine diverse data types (e.g., tex-
tual, behavioral, and physiological data) could further optimize
therapy personalization and outcomes.

Challenges related to real-time feedback mechanisms and
the practical implementation of Al tools suggest the need for
improved infrastructure and technical support in future applica-
tions. Addressing these challenges could facilitate the scalability
of Al-enhanced art therapy, making it more accessible and feasi-
ble for widespread adoption in clinical and community settings.

Future research should also examine the long-term impact
of Al-enhanced personalized art therapy on social health met-
rics. While this study focused on an eight-week intervention
period, understanding how sustained or periodic sessions influ-
ence long-term social connectedness, community engagement,
and relationship satisfaction would provide valuable insights.
Additionally, exploring the integration of Al-enhanced person-
alization with other psychosocial interventions, such as group
therapy or cognitive-behavioral therapy, could expand the ap-
plicability of the findings and assess the comparative advantag-
es of combined approaches.

Finally, this study underscores the importance of address-
ing ethical considerations when using Al in therapeutic settings.
Future research should focus on issues related to data privacy,
algorithmic transparency, and potential biases in Al-driven rec-
ommendations. Ensuring that these technological interventions
are equitable and ethically sound is essential to fostering trust
among practitioners and clients and promoting the responsible
use of Al in mental health and psychosocial care.

Conclusion

This study demonstrates that Al-enhanced personalized art
therapy significantly improves social connectedness, commu-
nity engagement, and interpersonal relationship satisfaction
compared to standardized art therapy and no intervention.
By integrating Al with personalized medicine principles, this
research highlights the potential for tailored psychosocial in-
terventions to more effectively address individual needs. The

findings contribute to advancing both theoretical and practical
approaches within art therapy and precision medicine, under-
scoring the value of Al in augmenting adaptive and individual-
ized therapeutic practices.
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