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Although visual arts engagement is widely regarded as beneficial for psycho-
logical health, more frequent participation may not always correspond to 
more favorable outcomes. This cross-sectional survey identified latent pro-
files of visual arts engagement among 586 Chinese non-art-major university 
students and examined their associations with subjective well-being, psycho-
logical distress, and emotion regulation. Latent profile analysis was based on 
four engagement dimensions: active creation, receptive appreciation, digital 
engagement, and social/learning involvement. Profile differences were tested 
using Welch’s ANOVA, Games–Howell post hoc comparisons, BCH sensitivity 
analyses, and parallel statistical indirect association models including cognitive 
reappraisal and expressive suppression. A four-profile solution was retained as 
a parsimonious person-centered representation of a graded engagement con-
tinuum, distinguishing very low, low, moderate, and high visual arts engagement. 
Students in the high-engagement profile reported the lowest subjective well-
being and the highest depression, anxiety, stress, and overall psychological dis-
tress. Continuous-model sensitivity analyses indicated that profile membership 
did not provide significant explanatory value beyond continuous quadratic or 
spline specifications of overall engagement. In the statistical indirect association 
models, emotion-regulation variables were statistically involved in associations 
between moderate and high engagement profiles and mental health outcomes. 
However, the substantial overlap between cognitive reappraisal and expressive 
suppression limits strategy-specific interpretation of their mutually adjusted coef-
ficients. Because all data were cross-sectional and self-reported, these findings 
describe association patterns rather than temporal or causal effects. They moti-
vate future research on the emotional function, motivation, and quality of visual 
arts engagement rather than supporting conclusions about these unmeasured 
features in the present study.
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1 Introduction

University students’ mental health is an important issue because 
this stage of life is often characterized by academic pressure, identity 
development, interpersonal adjustment, and multiple transition-
related demands, and a substantial proportion of students experience 
psychological distress and role impairment during this period 
(Auerbach et al., 2018; Alonso et al., 2018). Visual arts engagement is 
relevant to this context because it may coincide with self-expression, 
mastery, aesthetic experience, and social connection. Self-
determination theory provides one background lens for considering 
how activities that support autonomy, competence, and relatedness 
may relate to well-being, although these needs were not measured in 
the present study (Ryan and Deci, 2000; Krause et al., 2019). Research 
in arts and public health has likewise conceptualized arts participation 
as an everyday activity associated with psychological functioning, cre-
ative engagement, emotional expression, and social connection 
(Davies et al., 2012; Sonke et al., 2024). However, the relationship 
between visual arts engagement and mental health should not be 
assumed to be uniformly positive or linear, because engagement may 
have different psychological meanings depending on students’ 
motives, emotional states, and modes of participation.

An important question therefore remains: what does visual arts 
engagement actually look like among university students, especially 
those who are not art majors? Existing studies have more often 
focused on general arts engagement, art therapy contexts, or specific 
artistic populations, whereas comparatively less attention has been 
paid to the heterogeneity of visual arts engagement in the everyday 
lives of ordinary university students (Tomlinson et al., 2020; Sonke et 
al., 2024). As a result, it remains unclear whether non-art-major stu-
dents can be meaningfully classified into different visual arts engage-
ment profiles and whether these profiles are associated with 
differences in mental health. At the same time, even if visual arts 
engagement is related to mental health, the emotion-regulation pat-
terns that accompany this relationship remain insufficiently 
described. Emotion regulation may be one theoretically relevant cor-
relate, particularly because visual arts engagement involves the rein-
terpretation and expression of emotional experiences. Within Gross’s 
process model of emotion regulation, cognitive reappraisal and 
expressive suppression represent two theoretically distinct strategies 
that operate at different points in the emotion-generative sequence. 
Cognitive reappraisal involves changing the meaning of an emotional 
situation before the emotional response is fully generated, whereas 
expressive suppression involves inhibiting the outward expression of 
emotion after the emotional response has already been activated 
(Gross, 1998, 2015a; Gross and John, 2003). Visual arts engagement 
may therefore be associated with both strategies: it may involve the 
cognitive reframing of emotional experiences through imagery, sym-
bolism, and aesthetic reflection, while also providing a nonverbal 
channel for emotional expression that may coincide with lower reli-
ance on suppression. For this reason, the present study focuses on 
cognitive reappraisal and expressive suppression as two theoretically 
relevant emotion-regulation variables in the association between 
visual arts engagement and mental health. Accordingly, the present 
study aimed to identify latent profiles of visual arts engagement 
among Chinese non-art-major university students, examine whether 
these profiles are associated with differences in mental health, and 
describe the statistical involvement of emotion regulation in these 
cross-sectional associations.

2 Literature review

2.1 Non-art-major university students and 
visual arts participation

The university years represent an important transition from ado-
lescence to early adulthood (Arnett, 2000). During this period, stu-
dents are required to cope not only with coursework and academic 
pressure, but also with identity exploration, interpersonal adjust-
ment, and future planning (Conley et al., 2014). As a result, mental 
health problems among university students are both prevalent and 
complex, involving not only negative forms of psychological distress 
such as anxiety, depression, and stress, but also lower well-being, 
reduced positive experience, and broader adjustment difficulties 
(Auerbach et al., 2018; Alonso et al., 2018; Conley et al., 2020). This 
makes it especially important to identify supportive resources 
embedded in everyday life that may facilitate psychological 
adjustment.

Visual arts engagement provides a meaningful perspective for 
addressing this issue. Unlike clinical or therapeutic contexts, visual 
arts engagement is often embedded in ordinary daily life and may 
include drawing, photography, appreciating artworks, browsing visual 
arts content, or participating in related classes and activities (Davies 
et al., 2012; Sonke et al., 2024). As a background theoretical perspec-
tive, self-determination theory suggests that activities experienced as 
autonomous, competence-supportive, or socially connected may coin-
cide with more favorable adjustment (Ryan and Deci, 2000). The pres-
ent study did not directly measure these psychological needs, however, 
and therefore does not test self-determination theory as an explana-
tory mechanism. For non-art-major university students, visual arts 
engagement is consequently treated here as an everyday form of par-
ticipation rather than as professional training or artistic skill.

For non-art-major university students, the significance of visual 
arts engagement may be understood in at least two ways. First, such 
activities are often characterized by autonomy and self-expression, 
providing space for temporary disengagement from academic 
demands and for reflection on personal experience (Fancourt and 
Finn, 2019; Tomlinson et al., 2020). Second, visual arts engagement 
may foster positive emotion and psychological connectedness through 
aesthetic experience, creative involvement, and interaction with others 
(Tomlinson et al., 2020; Wang et al., 2020). From this perspective, 
visual arts engagement deserves closer attention in research on the 
mental health of non-art-major university students.

2.2 The concept of visual arts engagement 
and its heterogeneity among non-art-major 
university students

Visual arts engagement refers to the broader, multidimensional 
way individuals encounter and take part in visual arts activities in 
everyday life, including the forms and level of involvement (Davies et 
al., 2012). In the present study, participation refers to taking part in a 
specific visual arts activity, whereas engagement denotes the broader 
construct spanning active creation, receptive appreciation, digital 
engagement, and social/learning involvement. Frequency refers to 
how often such participation occurred during the specified assessment 
period and serves as the response metric used to operationalize par-
ticipation within each dimension. Thus, the three terms are related but 
not interchangeable: participation describes the behavior, frequency 
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quantifies its occurrence, and VAE represents the broader multidi-
mensional pattern of participation assessed in the study.

This point is particularly important for non-art-major university 
students. Compared with art-major students, their visual arts engage-
ment does not necessarily depend on systematic training or profes-
sional goals and is more likely to be embedded in ordinary study 
routines, leisure activities, and digital media use (Sonke et al., 2024). 
For this reason, their engagement may be characterized by greater 
everydayness, fragmentation, and diversity. Some students may 
engage mainly through appreciation and browsing, some may be more 
involved through creating, recording, or coursework, and others may 
show relatively high engagement across multiple dimensions (Bone et 
al., 2021). In other words, non-art-major university students are 
unlikely to be a fully homogeneous group with respect to visual arts 
engagement and may instead display different patterns and levels of 
engagement. This broader definition also suggests that relying only on 
mean scores may obscure important within-group differences.

Although existing research has increasingly emphasized diversity 
in arts engagement, empirical work has rarely focused on the internal 
heterogeneity of visual arts participation among non-art-major uni-
versity students. Many studies treat arts engagement as a single con-
tinuous variable (Wang et al., 2020) or examine general arts 
engagement rather than visual arts specifically (Bone et al., 2021). The 
operationalization of arts engagement also varies by art form, mode 
of participation, and level or frequency of involvement (Davies et al., 
2012; Sonke et al., 2024; Fan et al., 2024). In Chinese university stu-
dents, Fan et al. (2024) distinguished creative and consumptive par-
ticipation across visual, performing, and literary arts, illustrating why 
operational distinctions matter. Person-centered mixture approaches 
have likewise been applied to arts participation; Thornton et al. (2024), 
for example, used latent class analysis to identify patterns of adoles-
cents’ arts, culture, and entertainment participation and examine later 
well-being. The present study therefore used latent profile analysis to 
examine how active creation, receptive appreciation, digital engage-
ment, and social/learning involvement were jointly organized without 
assuming that qualitatively distinct profile shapes would emerge. 
Because level-based profiles may approximate an underlying contin-
uum, continuous VAE models were also examined as a sensitivity 
analysis.

2.3 Previous studies on visual arts 
engagement and mental health

The present study adopts the dual-continua view of mental health, 
in which positive psychological functioning and psychological distress 
are related but distinct dimensions rather than opposite ends of a 
single continuum (Keyes, 2005; Westerhof and Keyes, 2010). 
Accordingly, mental health was operationalized using subjective well-
being as a positive indicator and depression, anxiety, stress, and overall 
psychological distress as negative indicators. This framework allows 
visual arts engagement to show different associations with well-being 
and distress rather than assuming that one domain is simply the 
inverse of the other.

With regard to positive psychological functioning, arts engage-
ment has often been associated with subjective well-being and flour-
ishing (Cotter and Pawelski, 2022; Davies et al., 2016; Fan et al., 2024). 
Shim et al. (2021) found positive emotional, social, and sense-of-self 
changes across arts and humanities interventions, while Davies et al. 
(2016) reported an association between recreational arts engagement 

and mental well-being. Cotter and Pawelski (2022) similarly argued 
that art museums can support dimensions of human flourishing. More 
recently, Trupp et al. (2025) identified emotion regulation among the 
plausible mechanisms linking art viewing to well-being, and 
Rodriguez et al. (2024) conceptualized arts engagement as a poten-
tially health-relevant behavior.

Evidence from Chinese university populations is consistent with 
this broader literature. Chen et al. (2022) found that receptive and 
digital arts engagement were associated with anxiety and resilience 
among isolated college students, whereas Fan et al. (2024) showed that 
creative and consumptive participation across art forms related differ-
ently to flourishing-related outcomes. These findings reinforce the 
value of specifying how arts engagement is operationalized rather than 
treating it as a unitary exposure.

With regard to negative psychological distress, an increasing body 
of literature suggests that arts engagement may also be associated with 
lower psychiatric symptoms and less emotional distress (Preacher and 
Hayes, 2008; Tein et al., 2013). In a recent high-level review, Fancourt 
et al. (2026) concluded that leisure arts activities, community arts pro-
grams, and creative arts therapies may be related to psychiatric symp-
tomatology through multiple transdiagnostic processes. At the same 
time, this literature also suggests that the relationship between arts 
engagement and mental health is not always simple, linear, or uni-
form; different forms of arts engagement, different populations, and 
different outcome indicators may yield different patterns of 
association.

An important unresolved question concerns the psychological 
meaning and emotional function of different levels of visual arts 
engagement. Frequent engagement may reflect intrinsic interest, 
enjoyment, and meaningful self-expression for some students, but it 
may also function as emotion-focused coping, distraction, or distress-
driven engagement for others. Art-making can influence mood differ-
ently depending on whether it is used for distraction, expression, or 
venting (Drake and Winner, 2012), while artistic activity can involve 
multiple emotion-regulation functions rather than a single uniformly 
adaptive process (Fancourt et al., 2019). People may also gravitate 
toward the arts during periods of elevated stress or disruption (Drake 
et al., 2024), underscoring the possibility of reverse directionality. A 
person-centered approach can describe subgroups with similar mul-
tivariate engagement patterns (Howard and Hoffman, 2018), while 
complementary continuous analyses can test whether those profiles 
add information beyond overall engagement level.

2.4 Cognitive reappraisal and expressive 
suppression as emotion-regulation 
correlates

Emotion regulation provides a useful theoretical lens for describ-
ing how visual arts engagement may be associated with mental health. 
According to Gross’s process and extended process models, emotions 
unfold through a sequence in which individuals attend to, appraise, 
and respond to emotionally relevant situations, with regulation pos-
sible at several stages (Gross, 1998, 2015a, 2015b). Cognitive reap-
praisal is an antecedent-focused strategy operating at cognitive 
change: it modifies the meaning of an emotional situation before the 
emotional response is fully generated. Expressive suppression is a 
response-focused strategy operating at response modulation: it inhib-
its or reduces outward emotional expression after the response has 
been activated (Gross and John, 2003). Thus, reappraisal primarily 

https://doi.org/10.3389/fpsyg.2026.1934081
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ye et al.� 10.3389/fpsyg.2026.1934081

Frontiers in Psychology 04 frontiersin.org

changes how an event is understood, whereas suppression changes 
how an already-aroused emotion is displayed.

Prior research has shown that cognitive reappraisal and expressive 
suppression have different implications for mental health. Cognitive 
reappraisal is generally regarded as a more adaptive strategy because 
it changes the interpretation of emotional events and is often associ-
ated with greater positive affect, higher well-being, better interper-
sonal functioning, and lower psychological distress. In contrast, 
expressive suppression is often associated with lower well-being, 
reduced emotional expression, poorer social functioning, and higher 
psychological symptoms, although its associations may vary across 
cultural and interpersonal contexts (Gross and John, 2003; Aldao et 
al., 2010; Lincoln et al., 2022). Given that the present study conceptu-
alizes mental health as including both subjective well-being and psy-
chological distress, distinguishing these two strategies is important for 
examining whether visual arts engagement is associated with similar 
or different emotion-regulation patterns across positive and negative 
mental health outcomes.

Visual arts engagement may be theoretically connected to both 
cognitive reappraisal and expressive suppression. Imagery, aesthetic 
reflection, symbolic transformation, and meaning-making may coin-
cide with reinterpretation of emotional experience, whereas visual 
expression can provide a nonverbal channel for externalizing emotion. 
Research on artistic creative activities further indicates that engage-
ment with the arts can serve multiple emotion-regulation functions. 
Fancourt et al. (2019), for example, identified distinct regulatory func-
tions involving avoidance, approach, and self-development, illustrat-
ing that artistic activity should not be assumed to operate through a 
single emotional pathway. Art-making research has likewise empha-
sized expression, attentional redirection, and the organization of emo-
tional experience (Gruber and Oepen, 2018). Recent review evidence 
further supports the relevance of emotion regulation to visual-art 
experiences. Trupp et al. (2025) identified emotion-regulatory pro-
cesses among the plausible mechanisms through which viewing art 
may relate to well-being. This provides additional theoretical support 
for examining cognitive reappraisal and expressive suppression as 
emotion-regulation correlates of visual arts engagement. These links 
remain conceptual rather than causal in the present study, and periods 
of distress may themselves increase arts engagement (Drake et 
al., 2024).

Taken together, cognitive reappraisal and expressive suppression 
were selected as theoretically relevant emotion-regulation variables 
because they represent two distinct forms of emotion regulation 
within Gross’s process model and because both may be meaningfully 
connected to visual arts participation. Examining these two strategies 
allows the present study to move beyond asking whether visual arts 
engagement is associated with mental health and instead to describe 
whether cross-sectional association patterns also involve emotion-
regulation variables.

2.5 Research gaps, research aims, and 
hypotheses

Although previous studies generally support associations 
between arts engagement and mental health, several gaps remain. 
First, much of the literature concerns general arts engagement rather 
than visual arts specifically, with comparatively little attention to non-
art-major university students. Second, prior studies commonly use a 
single continuous engagement score, leaving the joint distribution of 

multiple engagement dimensions less well described; however, per-
son-centered profiles should also be compared with continuous alter-
natives when profiles mainly differ by level. Third, cross-sectional 
associations involving emotion regulation remain insufficiently 
understood. The present study addresses these gaps while treating 
person-centered and variable-centered analyses as complementary 
rather than assuming that latent profiles necessarily provide superior 
prediction.

To address these gaps, the present study proceeded in three steps. 
First, latent profile analysis was used to identify potential profiles of 
visual arts engagement among Chinese non-art-major university stu-
dents. Second, based on these profiles, the study examined whether 
different engagement profiles differed in mental health, with mental 
health being specified in terms of subjective well-being as the positive 
dimension and psychological distress as the negative dimension, con-
sistent with the dual-continua perspective. Third, the study further 
tested whether emotion regulation showed statistical indirect associa-
tions with visual arts engagement profiles and mental health, in order 
to describe the statistical involvement of emotion regulation in these 
cross-sectional associations.

Based on these considerations, the following hypotheses were pro-
posed, and the overall conceptual association framework examined in 
the present study is illustrated in Figure 1.

H1: Distinct latent profiles of visual arts engagement would 
emerge among non-art-major university students.
H2: Different latent profiles of visual arts engagement would 
differ significantly in mental health, including subjective well-
being and psychological distress.
H3: Emotion regulation variables would be statistically involved 
in the cross-sectional associations between visual arts engage-
ment profiles and mental health outcomes.

3 Materials and methods

3.1 Participants and sampling

This study employed a questionnaire-based cross-sectional survey 
design. Data were collected from May 1 to May 10, 2026. Participants 
were recruited from a university in northwestern China using conve-
nience sampling, and the survey invitation was distributed through 
university-based student communication channels. The invitation 
described the study purpose, eligibility criteria, voluntary participa-
tion, anonymity, the availability of a small digital red-envelope mon-
etary incentive, and an expected completion time of approximately 
10 min. Participants were eligible if they were at least 18 years old and 
were not enrolled in art-related majors, such as fine arts, design, visual 
communication, photography, animation, crafts, art education, or 
media arts. No additional upper-age cutoff was specified beyond cur-
rent university enrollment and the minimum-age criterion. The earli-
est retained de-identified survey export contained 586 records, all of 
which were included in the present analytic dataset. Because the exact 
number of students who received or viewed the invitation and any 
platform-level pre-export screening records were not retained, an 
exact response rate or larger initial response count could not be recon-
structed reliably. The final sample was 51.71% female, 48.12% male, 
and 0.17% other, with a mean age of 20.97 years (SD = 2.71; 
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range = 18–40 years). The demographic characteristics of the final 
analytic sample are presented in Table 1.

3.2 Procedure and data screening

Data were collected using an anonymous online questionnaire 
from May 1 to May 10, 2026. Participation was voluntary, a small digi-
tal red-envelope monetary incentive was offered, and the question-
naire was expected to require approximately 10 min to complete; 
per-response completion-time logs were not retained. At the begin-
ning of the survey, participants were informed of the study purpose, 
voluntary participation, anonymity, and their right to withdraw with-
out penalty, and only those who agreed to the informed-consent state-
ment could proceed. Substantive scale items were required for 
submission. The retained de-identified dataset was checked for eligi-
bility, completeness of required substantive items, exact duplicate 
response vectors, and broad response-pattern anomalies. No exact 
duplicate response vectors were identified. Because the survey was 
anonymous, IP addresses, device identifiers, and other direct identi-
fiers were not retained and therefore could not be used for duplicate 
detection. One attention-check item instructed participants to select 
a specified response and was used as a descriptive quality indicator 
rather than as a sole exclusion criterion; it was not included in any 
scale score or statistical model. All 586 records in the earliest retained 
export were retained after these checks. Missing data on the substan-
tive analysis variables were minimal because the main items were 
required, and no statistical imputation was applied.

3.2.1 Ethics and informed consent

The study protocol was reviewed and approved by the relevant 
ethics authorities of the School of Fine Arts at the participating uni-
versity in northwestern China. The study was conducted in accor-
dance with the ethical principles of the Declaration of Helsinki and its 
subsequent amendments. All participants were adults aged 18 years 
or older and were informed of the study purpose, procedures, volun-
tary nature of participation, anonymity, data-confidentiality 

procedures, and their right to withdraw before providing informed 
consent.

3.3 Measures

3.3.1 Translation and validation of survey 
instruments

Because the survey was administered in Chinese, the linguistic 
and psychometric appropriateness of all Chinese-language instru-
ments was carefully considered. For standardized psychological 
instruments, previously published Chinese versions or official Chinese 
translation resources were used whenever available. Specifically, the 
Chinese version of the Emotion Regulation Questionnaire and the 
Chinese version of the WHO-5 Well-Being Index were adopted with 
reference to prior validation studies in Chinese-speaking or Chinese 
university student samples. For psychological distress, the official 
Chinese translation of the 21-item Depression Anxiety Stress Scales 
was used, and prior validation studies in Chinese samples were con-
sulted to support its psychometric appropriateness. For the visual arts 
engagement item set, no single validated Chinese instrument was 
available that fully captured visual arts engagement among Chinese 
non-art-major university students. Therefore, the present study used 
an adapted exploratory item set developed with reference to estab-
lished arts engagement frameworks. The items were translated, 

FIGURE 1

Conceptual association framework. Lines show cross-sectional associations only and imply no temporal or causal direction.

TABLE 1  Sample characteristics of the final analytic sample.

Characteristic n (%) or M ± SD

Total sample 586

Female 303 (51.71%)

Male 282 (48.12%)

Other 1 (0.17%)

Age, years 20.97 ± 2.71 (18–40)

Values are presented as n (%) unless otherwise indicated. Age is presented as M ± SD, with 
the observed range shown in parentheses. M, mean; SD, standard deviation.

https://doi.org/10.3389/fpsyg.2026.1934081
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org


Ye et al.� 10.3389/fpsyg.2026.1934081

Frontiers in Psychology 06 frontiersin.org

culturally adapted, and reviewed by bilingual researchers. A formal 
back-translation procedure was not applied because the items were 
not a direct translation of a single existing English-language scale. 
Instead, the review process focused on semantic clarity, conceptual 
consistency, cultural appropriateness, and relevance to everyday visual 
arts engagement among Chinese non-art-major university students. 
No separate formal pilot study was conducted before the main survey; 
therefore, the visual arts engagement measure should be regarded as 
an adapted exploratory inventory rather than a fully validated stand-
alone scale. Current-sample reliability and confirmatory factor analy-
sis were used to evaluate internal consistency and measurement 
structure, but these analyses do not replace independent pilot testing 
or external validation.

3.3.2 Visual arts engagement (VAE)

VAE was assessed using a translated and adapted 14-item self-
report inventory developed with reference to existing measures of arts 
engagement and arts participation (Davies et al., 2012; Sonke et al., 
2024). Because no single validated Chinese instrument fully captured 
everyday visual arts engagement among Chinese non-art-major uni-
versity students, the inventory was used as an exploratory measure for 
the present research context rather than as a fully validated standalone 
scale. Item development was guided by prior work that conceptualizes 
arts engagement in terms of art forms, activities, and levels of involve-
ment, including active, receptive, digital, and socially embedded par-
ticipation. The item pool was translated into Chinese and reviewed by 
bilingual researchers for semantic clarity, conceptual consistency, cul-
tural appropriateness, and relevance to students’ everyday visual arts 
activities. Of the 14 items, 12 core items represented four dimensions: 
active creation (AC), receptive appreciation (RA), digital engagement 
(DE), and social/learning involvement (SI), with three items per 
dimension. The remaining two supplementary items captured broader 
contextual aspects of engagement and were not used as LPA indicators 
because they did not map directly onto the four prespecified dimen-
sions. Participants reported how often they had engaged in each activ-
ity during the past 3 months on a 5-point scale ranging from 1 = never 
to 5 = very often. Accordingly, the present study operationalized the 
four VAE dimensions primarily through participation-frequency indi-
cators. Dimension scores represented the average frequency of partici-
pation across the three activities within each dimension, while VAE 
was interpreted as the broader multidimensional engagement con-
struct represented by these four dimensions. Cronbach’s α was 0.890, 
0.872, 0.863, and 0.865 for AC, RA, DE, and SI, respectively, and 0.964 
for the 12 core items. With ordinal items estimated using WLSMV, the 
four-factor CFA showed good approximate fit, χ2(48) = 172.35, 
CFI = 0.997, TLI = 0.996, RMSEA = 0.067, and SRMR = 0.013. Factor 
correlations were high (0.982–0.992), indicating substantial common-
factor overlap and supporting cautious interpretation of the profile 
solution as predominantly level-based. The full wording of all 14 VAE 
items, including the 12 core items used to construct the four VAE 
dimensions and the two supplementary contextual items not included 
in the LPA, is provided in Supplementary Table S7.

3.3.3 Emotion regulation (ER)

ER was measured using the Chinese version of the Emotion 
Regulation Questionnaire (ERQ), originally developed by Gross and 
John (2003). The Chinese ERQ has been examined in 

Chinese-speaking samples and has shown support for the intended 
two-factor structure, reliability, criterion validity, and measurement 
invariance across gender (Li and Wu, 2020). The ERQ assesses two 
habitual emotion-regulation strategies: cognitive reappraisal (CR) and 
expressive suppression (ES). The scale contains 10 items, including six 
CR items and four ES items, rated on a 7-point scale from 1 = strongly 
disagree to 7 = strongly agree. Higher scores indicate more frequent 
habitual use of the corresponding strategy, and subscale mean scores 
were calculated separately. In the present sample, Cronbach’s α was 
0.948 for CR and 0.908 for ES. Using WLSMV with items treated as 
ordinal, the two-factor CFA showed good approximate fit, 
χ2(34) = 105.19, CFI = 0.998, TLI = 0.998, RMSEA = 0.060, and 
SRMR = 0.007. The latent correlation between CR and ES was high, a 
point considered in the later parallel statistical models.

3.3.4 Subjective well-being (SWB)

SWB was assessed using the Chinese version of the World Health 
Organization-Five Well-Being Index (WHO-5), a brief self-report mea-
sure of positive mental well-being over the past 2 weeks (World Health 
Organization, 2024; Topp et al., 2015). The Chinese WHO-5 has been 
validated in mainland Chinese university student samples and has dem-
onstrated good internal consistency, factorial validity, construct validity, 
and concurrent validity (Fung et al., 2022). The WHO-5 includes five 
positively worded items rated on a 6-point scale from 0 = at no time to 
5 = all of the time. Higher scores indicate greater subjective well-being. 
Following standard scoring procedures, the five items were summed to 
produce a raw total score ranging from 0 to 25. The raw score, rather than 
the 0–100 transformed score, was used in all main analyses to avoid pre-
senting duplicate versions of the same outcome. During the scoring 
audit, the exported WHO-5 item codes were found to use a 1–6 metric 
rather than the intended 0–5 response metric. Accordingly, 1 was sub-
tracted from each exported WHO-5 response before the five corrected 
items were summed. All WHO-5 results reported in the revised manu-
script are based on these corrected 0–5 item scores. In the present 
sample, Cronbach’s α was 0.913. Using WLSMV with items treated as 
ordinal, the one-factor CFA showed good approximate fit, χ2(5) = 14.87, 
CFI = 0.999, TLI = 0.997, RMSEA = 0.058, and SRMR = 0.010.

3.3.5 Psychological distress (PD)

PD was assessed using the official Chinese version of the full 
21-item Depression Anxiety Stress Scales (DASS-21), originally devel-
oped by Lovibond and Lovibond (1995). Prior research has supported 
the reliability and validity of the DASS-21 in Chinese samples, includ-
ing Chinese university students (Moussa et al., 2001; Wang et al., 2016; 
Lu et al., 2018). The scale contains three 7-item subscales assessing 
depression, anxiety, and stress symptoms during the previous week. 
Participants indicated how much each statement applied to them on a 
4-point response scale from 0 = did not apply to me at all to 3 = applied 
to me very much or most of the time. Subscale scores were calculated 
by summing the corresponding seven items and therefore ranged from 
0 to 21; overall PD was calculated by summing all 21 items and ranged 
from 0 to 63. Scores were not multiplied by two because the present 
study treated the DASS-21 as a continuous research measure rather 
than converting scores to DASS-42-equivalent clinical severity catego-
ries. Before scale-score computation, the exported DASS-21 response 
codes were audited against the original questionnaire response anchors. 
For items exported on a 1–4 metric, 1 was subtracted from each 
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response to restore the intended 0–3 scoring metric. No DASS-21 item 
was reverse-scored. Depression, anxiety, stress, and overall psycholog-
ical-distress scores were subsequently recomputed from the corrected 
item-level data, and all analyses involving DASS-21 scores were rerun 
using these corrected scores. Cronbach’s α was 0.908, 0.856, 0.917, and 
0.962 for depression, anxiety, stress, and overall PD, respectively. Using 
WLSMV with items treated as ordinal, the three-factor CFA showed 
good approximate fit, χ2(186) = 331.88, CFI = 0.997, TLI = 0.996, 
RMSEA = 0.037, and SRMR = 0.019. Item-level CFA results are 
reported in Supplementary Table S6; one anxiety item showed a weak 
loading in the present sample, so item-level measurement properties 
should be interpreted cautiously despite the acceptable overall three-
factor fit and internal consistency.

3.4 Data analysis

The data analysis proceeded in four steps. First, descriptive statis-
tics, observed ranges, distributional summaries, and internal consis-
tency estimates were calculated for the major study variables. Primary 
mental-health outcomes were the WHO-5 raw score and DASS-21 
overall psychological distress score; the three DASS-21 subscales were 
treated as related secondary outcomes. Exported WHO-5 and DASS-
21 response codes were audited against their intended response 
anchors before scale scores were computed, with the exact recoding 
procedures reported in the respective Measures sections. Following 
correction, all WHO-5 and DASS-21 scale scores were recomputed, 
and all downstream analyses involving these variables, including 
descriptive statistics, reliability analyses, CFA, Welch’s ANOVA, 
Games–Howell comparisons, BCH analyses, and statistical indirect-
association models, were rerun using the corrected scores.

Before the main analyses, confirmatory factor analyses evaluated 
the hypothesized four-factor VAE structure, two-factor ERQ structure, 
one-factor WHO-5 structure, and three-factor DASS-21 structure. 
Because the questionnaire indicators were ordered categorical 
responses, CFA models were estimated using robust weighted least 
squares (WLSMV), with the items treated as ordinal rather than con-
tinuous. Model fit was evaluated using the model χ2 statistic together 
with the comparative fit index (CFI), Tucker–Lewis index (TLI), root 
mean square error of approximation (RMSEA), and standardized root 
mean square residual (SRMR). The VAE model showed χ2(48) = 172.35, 
CFI = 0.997, TLI = 0.996, RMSEA = 0.067, and SRMR = 0.013; the 
ERQ model showed χ2(34) = 105.19, CFI = 0.998, TLI = 0.998, 
RMSEA = 0.060, and SRMR = 0.007; the WHO-5 model showed 
χ2(5) = 14.87, CFI = 0.999, TLI = 0.997, RMSEA = 0.058, and 
SRMR = 0.010; and the DASS-21 model showed χ2(186) = 331.88, 
CFI = 0.997, TLI = 0.996, RMSEA = 0.037, and SRMR = 0.019. 
Standardized loadings and latent-factor correlations were also 
inspected to evaluate measurement overlap and inform interpretation 
of the subsequent profile and regression analyses.

Second, latent profile analysis (LPA) was conducted in Mplus 8.3 
to examine how heterogeneity in VAE was organized across AC, RA, 
DE, and SI. The four dimension scores were entered on their original 
1–5 scales; they were not standardized, trimmed, or winsorized 
because their bounded response scales already limited extreme values. 
Models with one through five profiles were estimated using robust 
maximum likelihood (MLR). Under the prespecified LPA parameter-
ization, class-specific indicator means were freely estimated, indicator 
variances were constrained to equality across profiles, and within-
profile covariances were fixed to zero. Each model used 2,000 random 

starting-value sets, 500 of which were retained for final-stage optimi-
zation, with 20 initial-stage iterations. No nondefault convergence 
criterion was specified, and the Mplus default convergence criteria 
were used. The best log-likelihood was replicated for the three-, four-, 
and five-profile solutions. Model selection was based on the combined 
evidence from the log-likelihood, AIC, BIC, ABIC, entropy, VLMR, 
BLRT, class size, parsimony, and substantive interpretability rather 
than on any one criterion (Masyn, 2013; Nylund et al., 2007; Nylund-
Gibson and Choi, 2018). Average posterior probabilities were exam-
ined in addition to entropy to assess classification precision. Most 
likely profile membership was used for Welch’s ANOVA, Games–
Howell comparisons, and the descriptive statistical indirect associa-
tion models; BCH sensitivity analyses were therefore conducted for 
the principal distal outcomes to evaluate whether profile differences 
persisted after adjusting for classification error. Because the retained 
profiles were predominantly level-based, an overall VAE score was 
also created by averaging the 12 core items and standardizing the 
resulting score. Linear, quadratic, and natural-spline models were esti-
mated for the mental-health outcomes, after which profile member-
ship was added to the nonlinear specifications. Nested-model F tests 
and changes in R2 were used to determine whether the profile repre-
sentation contributed information beyond continuous VAE.

Third, Welch’s ANOVA was used to compare the VAE profiles on 
CR, ES, WHO-5, depression, anxiety, stress, and overall PD. Welch’s 
test was selected because profile sizes were unequal and homogeneity 
of variance could not be assumed; under these conditions it provides a 
more robust omnibus comparison than conventional one-way ANOVA 
(Welch, 1951; Delacre et al., 2019). When an omnibus effect was sig-
nificant, Games–Howell post hoc tests were used to identify pairwise 
differences because this procedure accommodates unequal variances 
and group sizes (Games and Howell, 1976). Conventional η2, calculated 
as the between-group sum of squares divided by the total sum of 
squares, was reported descriptively to convey the magnitude of group 
membership differences, while statistical inference relied on Welch’s 
heteroscedasticity-robust test. Hedges’ g was reported for pairwise 
standardized mean differences, while Games–Howell mean differences 
with 95% confidence intervals were reported in Supplementary Table S1. 
The WHO-5 raw score and overall DASS-21 PD score were treated as 
the primary mental-health outcomes, with the DASS-21 subscales 
retained as related secondary outcomes. Benjamini–Hochberg false-
discovery-rate corrections were applied as sensitivity checks across the 
related omnibus and pairwise tests.

Additional sensitivity analyses evaluated whether profile composi-
tion or measured background characteristics accounted for the main 
mental-health differences. Age was compared across profiles using 
Welch’s ANOVA, while gender, academic year, disciplinary area, and 
previous formal visual-arts training were compared using chi-square 
tests. Covariate-adjusted linear models for WHO-5 and overall PD 
included profile membership, age, gender, academic year, disciplinary 
area, previous formal visual-arts training, perceived family economic 
status, and available leisure time. HC3 heteroscedasticity-robust stan-
dard errors were used for inference. Extended sensitivity models addi-
tionally included recent academic stress and prior counseling or 
psychological treatment.

Finally, parallel statistical indirect association models were esti-
mated in R 4.5.2 using the lavaan package (Rosseel, 2012). Because 
latent profile membership was multicategorical, three dummy variables 
represented the low, moderate, and high profiles, with the very low pro-
file as the reference category (Hayes and Preacher, 2014). CR and ES 
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were entered simultaneously as parallel statistical intermediary vari-
ables, and SWB and overall PD were modeled separately. The models 
reported all profile-to-ER paths, ER-to-outcome paths, direct profile-
to-outcome associations, specific indirect associations through CR and 
ES, their combined indirect associations, total associations, standard-
ized estimates, and R2. Indirect estimates were evaluated using 5,000 
bootstrap resamples and percentile confidence intervals. Because CR 
and ES were strongly correlated, their zero-order correlation, variance-
inflation factors, and simple-versus-mutually-adjusted regression coef-
ficients were examined to assess multicollinearity and possible statistical 
suppression. The ordering of variables was theory-informed but not 
temporally established by the data. Accordingly, the models were inter-
preted as descriptive cross-sectional statistical association models 
rather than as evidence of temporal mediation or causal mechanisms.

4 Results

4.1 Model fit of the latent profile analysis

Before conducting the profile analyses, descriptive statistics and 
internal consistency estimates were examined for the principal study 
variables. Table 2 presents the full-sample means, standard deviations, 
observed ranges, and Cronbach’s α coefficients for the four VAE 
dimensions, overall VAE, emotion-regulation variables, and mental-
health outcomes.

An LPA was conducted using AC, RA, DE, and SI. One- through 
five-profile models were compared using LL, AIC, BIC, ABIC, entropy, 
VLMR, BLRT, and class proportions. The model fit indices are pre-
sented in Table 3.

AIC, BIC, and ABIC decreased continuously through the five-
profile solution, and both VLMR and BLRT remained significant, so 
the four-profile solution was not selected because it had the best 
numerical fit. The 8.02% smallest profile in the five-profile model was 
also not treated as inherently too small or unusable. Instead, substan-
tive comparison of the estimated profile means showed that the first 
three profiles of the five-profile solution were almost identical to the 
very low, low, and moderate profiles of the four-profile solution, with 
average engagement levels of approximately 1.34, 2.07, and 3.01. The 
main change introduced by the fifth profile was at the upper end of the 
continuum: the four-profile high-engagement group was divided into 
two parallel level-based profiles averaging approximately 3.97 and 4.65 
across AC, RA, DE, and SI. Neither additional profile displayed a 
dimension-specific cross-over pattern, such as high creation com-
bined with low appreciation or high digital engagement combined 
with low social involvement. Thus, moving from four to five profiles 
increased granularity at the high end of the same continuum rather 
than revealing a substantively new VAE configuration. The four-pro-
file solution was therefore retained as a more parsimonious person-
centered representation of the same underlying structure. Detailed 
class-specific means, classification characteristics, and indicator vari-
ances for the three-, four-, and five-profile solutions are provided in 
Supplementary Table S3.

The four-profile model showed entropy = 0.943 and relatively bal-
anced modal proportions of 22.01, 29.69, 26.11, and 22.18%. Average 
posterior probabilities were 0.954, 0.957, 0.983, and 0.989 for the very 
low, low, moderate, and high VAE profiles, respectively, indicating 
high classification precision. The model-estimated average engage-
ment levels were approximately 1.34, 2.07, 3.02, and 4.22. These results 

support interpretation of the retained profiles as empirically derived 
levels along a predominantly graded multicomponent engagement 
continuum.

4.2 Profile characteristics and labeling

The retained profiles primarily reflected increasing overall levels 
of VAE rather than qualitatively distinct shapes across indicators. They 
were therefore labeled very low VAE, low VAE, moderate VAE, and 
high VAE. This interpretation is consistent with the high correlations 
among the four VAE latent factors and with the parallel profile shapes 
across AC, RA, DE, and SI.

Based on most likely class membership, profile sizes were 129 
(22.01%), 174 (29.69%), 153 (26.11%), and 130 (22.18%), respectively. 
Continuous-model sensitivity analyses produced the same broad pat-
tern. For WHO-5, the linear VAE model explained 15.0% of the vari-
ance, the quadratic model 15.1%, and the profile-only model 15.7%; 
adding profile membership to the quadratic model did not signifi-
cantly improve explanatory power, ΔR2 = 0.007, F(3, 580) = 1.60, 
p = 0.189. For overall PD, the linear model explained 4.2% and the 
quadratic model 5.1%; a modest quadratic component was observed, 

TABLE 2  Descriptive statistics and internal consistency of the principal study variables.

Variable M SD Observed 
range

Cronbach’s 
α

Active creation 

(AC)
2.60 1.14 1–5 0.890

Receptive 

appreciation 

(RA)

2.65 1.12 1–5 0.872

Digital 

engagement 

(DE)

2.64 1.11 1–5 0.863

Social/learning 

involvement 

(SI)

2.64 1.11 1–5 0.865

Overall VAE 2.63 1.06 1–5 0.964

Cognitive 

reappraisal 

(CR)

4.58 1.51 1–7 0.948

Expressive 

suppression 

(ES)

4.55 1.50 1–7 0.908

WHO-5 well-

being
14.94 6.39 0–25 0.913

Depression 8.47 5.58 0–21 0.908

Anxiety 8.64 5.10 0–21 0.856

Stress 8.64 5.68 0–21 0.917

Overall 

psychological 

distress

25.75 15.77 1–61 0.962

N = 586. VAE, visual arts engagement; WHO-5, World Health Organization-Five Well-Being 
Index. VAE, AC, RA, DE, and SI are reported as mean scores. CR and ES are ERQ subscale 
mean scores. WHO-5 is reported using its raw 0–25 score. Depression, anxiety, and stress are 
raw DASS-21 subscale scores ranging theoretically from 0 to 21, and overall psychological 
distress is the sum of the 21 DASS-21 items with a theoretical range of 0–63. Observed range 
refers to the minimum and maximum values present in the analytic sample.
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B = 1.50, p = 0.022, but adding profiles was again nonsignificant, 
ΔR2 = 0.004, F(3, 580) = 0.85, p = 0.469. Natural-spline analyses 
yielded the same conclusion. Figure 2 presents the retained profile 
solution. Full continuous-model sensitivity results are provided in 
Supplementary Table S5.

4.3 Differences in ER and mental health 
outcomes across VAE profiles

After the four VAE profiles were identified, Welch’s ANOVA and 
Games–Howell post hoc comparisons examined group differences in 
ER and mental health. In the full sample, WHO-5 averaged 14.94 
(SD = 6.39, observed range 0–25) and overall PD averaged 25.75 
(SD = 15.77, observed range 1–61); floor and ceiling concentrations 
were low across the principal mental-health measures. As a descriptive 
benchmark, Fung et al. (2022) reported WHO-5 item means that sum 
to approximately 17.4–17.7 across two Chinese university samples, 
whereas Lu et al. (2018) reported DASS-21 depression, anxiety, and 
stress means of 2.17, 2.48, and 3.69, respectively. The present sample 
therefore showed somewhat lower well-being and higher distress than 
those comparison samples, although differences in sampling and 
study context preclude normative interpretation. Descriptive statistics, 
Welch results, and omnibus effect sizes are presented in Table 4.

Welch analyses indicated significant profile differences for CR, ES, 
WHO-5, depression, anxiety, stress, and overall PD. All seven omni-
bus profile effects remained significant after Benjamini–Hochberg 
false-discovery-rate correction. Omnibus η2 values ranged from 0.048 
to 0.164. CR, ES, and WHO-5 generally decreased from the very low 
to the high VAE profile, whereas depression, anxiety, stress, and over-
all PD were highest in the high VAE profile. To clarify the specific 
pairwise differences underlying these omnibus effects, Table 5 sum-
marizes the Games–Howell comparison patterns together with the 
corresponding Hedges’ g ranges for significant contrasts.

Games–Howell post hoc comparisons further clarified these group 
differences. For CR, ES, and WHO-5, the very low and low VAE profiles 
did not differ significantly from one another, whereas both generally 
scored significantly higher than the moderate and high profiles. The 
moderate profile also scored significantly higher than the high profile on 
all three variables. Hedges’ g values for significant comparisons ranged 
from 0.373 to 1.172, with the largest standardized differences observed 
in comparisons involving the high VAE profile. The overall pattern there-
fore remained graded for emotion regulation and subjective well-being, 
but the largest separation occurred at the upper end of engagement.

For depression, anxiety, stress, and overall PD, differences were 
concentrated in the high VAE profile. The very low, low, and moderate 
profiles did not differ significantly from one another on these distress 

indicators, whereas the high profile scored significantly higher than 
all three lower-engagement profiles. Absolute Hedges’ g values for sig-
nificant comparisons ranged from 0.355 to 0.634. Thus, the high VAE 
profile showed the least favorable mental-health pattern in this sample, 
with lower subjective well-being and higher psychological distress.

To evaluate whether these distal-outcome differences were sensi-
tive to classification uncertainty, BCH analyses were rerun using the 
corrected WHO-5 and DASS-21 scores. The BCH-adjusted means 
closely reproduced the modal-class pattern. WHO-5 means declined 
from 17.672 in the very low profile to 16.720, 14.069, and 10.827 in the 
low, moderate, and high profiles, respectively, and the overall BCH test 
was significant, χ2(3) = 107.030, p < 0.001. Overall PD means were 
23.728, 22.558, 25.564, and 32.341, with a significant overall test, 
χ2(3) = 29.893, p < 0.001. The overall BCH tests were also significant 
for CR, χ2(3) = 109.392, ES, χ2(3) = 100.712, depression, χ2(3) = 27.924, 
anxiety, χ2(3) = 30.146, and stress, χ2(3) = 26.702, all p < 0.001. In each 
distress outcome, the high VAE profile retained the highest adjusted 
mean, while the high profile retained the lowest WHO-5 mean. These 
analyses therefore indicate that the central distal-outcome pattern was 
not an artifact of assigning students to their single most likely profile. 
Corrected BCH results are reported in Supplementary Table S2.

Additional analyses examined whether the four VAE profiles dif-
fered in available background characteristics. No significant profile 
differences were found for age, Welch’s F(3, 319.36) = 1.31, p = 0.272, 
gender, χ2(6) = 3.22, p = 0.780, academic year, χ2(15) = 13.60, 
p = 0.556, disciplinary area, χ2(21) = 30.57, p = 0.081, or previous 
formal visual-arts training, χ2(12) = 10.54, p = 0.569. In covariate-
adjusted models using HC3 robust inference, profile membership 
remained jointly associated with WHO-5, F(3, 555) = 37.82, p < 0.001, 
and overall psychological distress, F(3, 555) = 8.40, p < 0.001. Relative 
to the very low VAE profile, the high VAE profile remained associated 
with lower WHO-5 scores, B = −7.06, 95% CI [−8.50, −5.62], 
p < 0.001, and higher overall PD, B = 8.67, 95% CI [4.47, 12.86], 
p < 0.001. Extended models additionally including recent academic 
stress and prior counseling or psychological treatment yielded the 
same substantive pattern.

4.4 Statistical indirect associations involving 
ER

Parallel statistical indirect association models were then used to 
describe the statistical involvement of ER in the associations between 
VAE profiles and psychological outcomes. The very low VAE profile 
served as the reference group, and indirect associations were estimated 
with 5,000 bootstrap resamples. Before interpreting the parallel coef-
ficients, we examined the relationship between the two ER variables. 

TABLE 3  Fit indices for the one- to five-class latent profile models.

Model LL AIC BIC ABIC Entropy BLRT VLMR Class (%)

1-profile −3588.942 7193.884 7228.870 7203.473 — — — 100

2-profile −2721.192 5468.383 5525.236 5483.966 0.936 < 0.001 < 0.001 53.75/46.25

3-profile −2310.164 4656.328 4735.047 4677.904 0.956 < 0.001 < 0.001 50.85/22.18/26.96

4-profile* −2135.172 4316.343 4416.930 4343.913 0.943 < 0.001 < 0.001 22.01/29.69/26.11/22.18

5-profile −2050.980 4157.960 4280.413 4191.523 0.945 < 0.001 < 0.001 21.84/29.86/25.77/14.51/8.02

LL, log-likelihood; AIC, Akaike information criterion; BIC, Bayesian information criterion; ABIC, sample-size adjusted BIC; BLRT, bootstrap likelihood ratio test; VLMR, Vuong–Lo–
Mendell–Rubin likelihood ratio test. Entropy indicates classification accuracy. Class proportions are based on most likely profile membership. The four-profile solution was retained as a 
parsimonious person-centered representation, not because it minimized the information criteria.
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CR and ES were strongly correlated, r = 0.910, 95% CI [0.895, 0.923], 
and their variance-inflation factors were approximately 5.9 when 
entered together. The full zero-order correlation matrix is provided in 
Supplementary Table S4. These diagnostics indicate substantial shared 
variance even though they do not by themselves make model estima-
tion impossible. The mutually adjusted ER coefficients, especially the 
ES coefficient, were therefore interpreted cautiously and compared 
with the corresponding simple regressions to evaluate possible statisti-
cal suppression. In the SWB model, the profile variables explained 
16.4% of the variance in CR (R2 = 0.164) and 15.0% in ES (R2 = 0.150), 
while the full model explained 72.0% of the variance in WHO-5 
(R2 = 0.720).

In the SWB model, CR (B = 2.477, p < 0.001) and ES (B = 1.305, 
p < 0.001) were positively associated with WHO-5 scores. Relative to 
the very low profile, moderate and high VAE were associated with 
lower CR and ES; the low-profile coefficient was nonsignificant for CR 
and small for ES. Specific indirect associations through CR were sig-
nificant for the moderate profile (B = −1.978, 95% CI [−2.913, 

−1.125]) and high profile (B = −4.110, 95% CI [−5.383, −2.962]); cor-
responding indirect associations through ES were also significant 
(moderate: B = −1.088, 95% CI [−1.778, −0.535]; high: B = −2.095, 
95% CI [−3.126, −1.187]). Combined indirect associations were 
−3.066 and −6.206 for the moderate and high profiles, respectively, 
whereas the low-profile combined indirect association was not signifi-
cant. Direct profile-to-SWB coefficients were nonsignificant. Table 6 
and Figure 3 summarize the model.

In the overall PD model, CR was negatively associated with dis-
tress (B = −3.076, p < 0.001), whereas the mutually adjusted ES coef-
ficient was nonsignificant (B = 0.505, p = 0.585). The simple ES–PD 
association was negative, but its sign changed after simultaneous 
adjustment for CR, consistent with substantial shared variance and 
possible statistical suppression. Specific indirect associations through 
CR were significant for the moderate profile (B = 2.456, 95% CI 
[0.824, 4.406]) and high profile (B = 5.105, 95% CI [1.908, 8.495]); 
all specific ES indirect associations included zero. The combined 
indirect association was significant for the moderate profile 

FIGURE 2

Profile plot of the four-profile latent profile solution. The figure displays model-estimated means for active creation, receptive appreciation, digital 
engagement, and social/learning involvement across the very low, low, moderate, and high VAE profiles.

TABLE 4  Descriptive statistics, Welch’s ANOVA, and omnibus effect sizes across the four VAE profiles.

Variable Very low 
VAE M (SD)

Low VAE 
M (SD)

Moderate VAE 
M (SD)

High VAE 
M (SD)

Welch’s F 
(df1, df2)

p η2

CR 5.23 (1.35) 4.99 (1.34) 4.43 (1.40) 3.57 (1.47) 36.04 (3, 313.13) <0.001 0.164

ES 5.22 (1.29) 4.91 (1.38) 4.39 (1.41) 3.62 (1.47) 33.19 (3, 314.63) <0.001 0.150

WHO-5 raw score 17.63 (5.39) 16.74 (5.61) 14.10 (6.23) 10.86 (6.27) 35.27 (3, 313.74) <0.001 0.157

Depression 7.67 (5.48) 7.41 (4.98) 8.52 (5.56) 10.63 (5.90) 9.20 (3, 310.45) <0.001 0.049

Anxiety 8.17 (4.95) 7.66 (4.55) 8.27 (4.92) 10.84 (5.54) 9.93 (3, 310.09) <0.001 0.055

Stress 7.84 (5.73) 7.55 (5.02) 8.74 (5.47) 10.80 (6.15) 8.80 (3, 309.12) <0.001 0.048

Overall PD 23.67 (15.60) 22.62 (13.86) 25.53 (15.34) 32.27 (17.04) 9.85 (3, 309.36) <0.001 0.054

Values are presented as M (SD). VAE, visual arts engagement; CR, cognitive reappraisal; ES, expressive suppression; WHO-5, World Health Organization-Five Well-Being Index; PD, 
psychological distress. WHO-5 is reported using its raw 0–25 score. η2 is the conventional descriptive omnibus effect-size index, calculated as SS_between/SS_total; inferential tests are based 
on Welch’s heteroscedasticity-robust F statistic. All seven omnibus profile effects remained significant after Benjamini–Hochberg false-discovery-rate correction.
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(B = 2.035, 95% CI [0.960, 3.436]) and high profile (B = 4.295, 95% 
CI [2.517, 6.195]). The adjusted direct coefficient remained signifi-
cant only for the high profile (B = 4.300, p = 0.036), and its total 
association was B = 8.595, 95% CI [4.624, 12.500]. Table 7 and 
Figure 4 summarize the model. The model explained R2 = 0.126 of 
overall PD.

5 Discussion

5.1 Summary of the main findings

The present study examined visual arts engagement among 
Chinese non-art-major university students using both person-cen-
tered and variable-centered analyses. Four empirically derived level-
based profiles were retained as a parsimonious description of the 
sample, but continuous sensitivity models showed that profile mem-
bership did not add significant explanatory value beyond continuous 
nonlinear VAE specifications. The high VAE profile nevertheless 
showed the lowest subjective well-being and the highest psychological 
distress in the cross-sectional data. Emotion-regulation variables were 
statistically involved in these associations, although the strong overlap 
between cognitive reappraisal and expressive suppression limits strat-
egy-specific interpretation. Higher engagement was therefore not 
linked to better mental health in this sample, but the design cannot 
determine why this pattern occurred.

5.2 Latent profiles of visual arts engagement 
among non-art-major university students

The LPA identified very low, low, moderate, and high VAE profiles 
that primarily differed in overall level rather than in qualitatively dis-
tinct configurations. Comparison with the five-profile solution 
showed that the additional profile mainly split the upper end of the 
same continuum into two parallel levels, while the first three profiles 
remained nearly unchanged. Continuous linear, quadratic, and spline 
models further showed that the retained profiles did not provide sig-
nificant incremental explanatory value for WHO-5 or overall PD 
beyond continuous VAE. The LPA should therefore be understood as 
a person-centered descriptive representation of a graded multicom-
ponent continuum rather than as a superior predictive model.

5.3 Visual arts engagement and mental 
health: a complex association

A central cross-sectional pattern was that students in the high-
engagement profile reported lower WHO-5 well-being and higher 
depression, anxiety, stress, and overall psychological distress than stu-
dents in the lower-engagement profiles. This pattern should not be 
interpreted as evidence that visual arts engagement is harmful.

One plausible explanation is reverse or bidirectional association. 
Students experiencing greater emotional difficulty may turn to visual 
arts for expression, distraction, self-soothing, identity work, or tem-
porary relief from academic and interpersonal stress. In that case, 

TABLE 5  Summary of Games–Howell post hoc comparisons and pairwise effect sizes across the four VAE profiles.

Variable Nonsignificant comparison(s) Significant comparison 
pattern

Hedges’ g range for 
significant comparisons

CR Very low VAE vs. low VAE

Very low VAE > moderate VAE; very 

low VAE > high VAE; low 

VAE > moderate VAE; low VAE > high 

VAE; moderate VAE > high VAE

0.406 to 1.172

ES Very low VAE vs. low VAE

Very low VAE > moderate VAE; very 

low VAE > high VAE; low 

VAE > moderate VAE; low VAE > high 

VAE; moderate VAE > high VAE

0.373 to 1.155

WHO-5 raw score Very low VAE vs. low VAE

Very low VAE > moderate VAE; very 

low VAE > high VAE; low 

VAE > moderate VAE; low VAE > high 

VAE; moderate VAE > high VAE

0.444 to 1.154

Depression

Very low VAE vs. low VAE; very low VAE 

vs. moderate VAE; low VAE vs. moderate 

VAE

High VAE > very low VAE; high 

VAE > low VAE; high VAE > moderate 

VAE

0.369 to 0.595

Anxiety

Very low VAE vs. low VAE; very low VAE 

vs. moderate VAE; low VAE vs. moderate 

VAE

High VAE > very low VAE; high 

VAE > low VAE; high VAE > moderate 

VAE

0.490 to 0.634

Stress

Very low VAE vs. low VAE; very low VAE 

vs. moderate VAE; low VAE vs. moderate 

VAE

High VAE > very low VAE; high 

VAE > low VAE; high VAE > moderate 

VAE

0.355 to 0.587

Overall PD

Very low VAE vs. low VAE; very low VAE 

vs. moderate VAE; low VAE vs. moderate 

VAE

High VAE > very low VAE; high 

VAE > low VAE; high VAE > moderate 

VAE

0.416 to 0.629

“>” indicates that the group on the left scored significantly higher than the group on the right. Hedges’ g is reported in absolute magnitude for significant comparisons.
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high engagement would partly reflect coping with pre-existing dis-
tress rather than causing poorer mental health. This interpretation is 
consistent with longitudinal evidence that mental health can shape 
arts engagement as well as vice versa (Mak et al., 2024) and with 
evidence that people may gravitate toward artistic activity during 
stressful periods (Drake et al., 2024). A second possibility concerns 
the function of engagement. Artistic activity can serve multiple regu-
latory purposes rather than a single uniformly beneficial one 
(Fancourt et al., 2019). For example, art-making used for distraction 
may improve mood more effectively than art-making centered on 
venting negative emotion (Drake and Winner, 2012). The present 
study did not measure motivation, emotional function, or quality of 
participation, so these explanations remain hypotheses for future 
research rather than conclusions supported directly by the cur-
rent data.

The context of engagement may also matter. Contemporary 
visual arts participation often includes fragmented digital activities 
such as browsing images, design content, or online artworks. These 
activities may provide aesthetic pleasure but can also coincide with 
passive consumption, social comparison, or self-criticism (Appel et 
al., 2016; Verduyn et al., 2015). The present results therefore support 
a narrower claim: in this cross-sectional sample, greater frequency 
of multicomponent VAE was not consistently associated with more 
favorable mental-health indicators. Future work should test which 
motives, contexts, and forms of engagement account for this 
pattern.

5.4 Emotion regulation patterns in the 
statistical association models

Emotion regulation was associated with both VAE profiles and 
mental-health outcomes. Moderate and high VAE profiles reported 
lower CR and ES than the lower-engagement profiles. In the parallel 
statistical models, the CR-specific indirect estimates were numerically 
larger and more consistent than the ES-specific estimates. However, 
CR and ES were very strongly correlated, and their mutually adjusted 
coefficients showed substantial multicollinearity and evidence of sta-
tistical suppression. The relative magnitudes of the CR- and 
ES-specific coefficients should therefore not be interpreted as evi-
dence that one strategy played a uniquely stronger psychological role 
than the other. More conservatively, the findings indicate that shared 
variation in the measured emotion-regulation tendencies was statisti-
cally involved in the observed associations between VAE profiles and 
mental health.

The CR-related coefficient pattern is broadly compatible with 
prior theory on cognitive reappraisal, which conceptualizes reap-
praisal as an antecedent-focused strategy that changes how an emo-
tional situation is interpreted before the response is fully generated 
(Gross, 2015a; Gross and John, 2003). However, its strategy-specific 
meaning is difficult to isolate in the present data because of the very 
strong overlap between CR and ES. Visual arts activities can provide 
opportunities for symbolic processing, attentional redirection, aes-
thetic distance, and meaning-making, all of which may conceptually 

TABLE 6  Parallel statistical indirect association model involving ER and SWB.

Association/path B SE 95% CI p β

Low VAE → CR −0.243 0.157 [−0.557, 0.063] 0.123 −0.073

Moderate VAE → CR −0.798 0.164 [−1.126, −0.480] <0.001 −0.232

High VAE → CR −1.659 0.177 [−2.013, −1.315] <0.001 −0.456

Low VAE → ES −0.313 0.155 [−0.619, −0.003] 0.044 −0.095

Moderate VAE → ES −0.834 0.161 [−1.146, −0.514] <0.001 −0.244

High VAE → ES −1.606 0.174 [−1.943, −1.254] <0.001 −0.444

CR → SWB 2.477 0.255 [1.968, 2.965] <0.001 0.686

ES → SWB 1.305 0.269 [0.777, 1.828] <0.001 0.360

Direct: low vs. very low 0.118 0.311 [−0.493, 0.735] 0.704 0.010

Direct: moderate vs. very low −0.458 0.387 [−1.226, 0.297] 0.237 −0.037

Direct: high vs. very low −0.561 0.363 [−1.271, 0.137] 0.122 −0.043

Indirect via CR: low −0.602 0.395 [−1.395, 0.160] 0.127 −0.050

Indirect via CR: moderate −1.978 0.455 [−2.913, −1.125] <0.001 −0.159

Indirect via CR: high −4.110 0.611 [−5.383, −2.962] <0.001 −0.313

Indirect via ES: low −0.408 0.227 [−0.910, −0.004] 0.072 −0.034

Indirect via ES: moderate −1.088 0.320 [−1.778, −0.535] <0.001 −0.088

Indirect via ES: high −2.095 0.499 [−3.126, −1.187] <0.001 −0.160

Combined indirect: low −1.010 0.580 [−2.170, 0.131] 0.082 −0.085

Combined indirect: moderate −3.066 0.611 [−4.262, −1.887] <0.001 −0.247

Combined indirect: high −6.206 0.673 [−7.539, −4.932] <0.001 −0.473

Total: low vs. very low −0.892 0.643 [−2.137, 0.395] 0.165 −0.075

Total: moderate vs. very low −3.523 0.692 [−4.875, −2.204] <0.001 −0.284

Total: high vs. very low −6.766 0.732 [−8.195, −5.294] <0.001 −0.516
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overlap with reframing emotional experience (Ren et al., 2026). 
However, the present data do not show that visual arts engagement 
actually trains or improves reappraisal. In fact, students with higher 
VAE reported lower habitual reappraisal. The finding is therefore 
better understood as a cross-sectional covariation pattern involving 
emotion-regulation tendencies, rather than as evidence that a spe-
cific strategy or arts-based regulatory mechanism operated in 
this sample.

Further caution is warranted when interpreting the mutually 
adjusted ES coefficients. CR and ES were highly correlated 
(r = 0.910), and their VIFs were approximately 5.9 in the parallel 
models. Moreover, ES was negatively associated with PD when 
modeled alone but changed direction and became nonsignificant 
after CR was entered simultaneously. This sign change indicates sub-
stantial shared variance and possible statistical suppression. 
Accordingly, the positive mutually adjusted ES coefficient for SWB 
should not be interpreted as evidence that suppression is generally 
adaptive.

Cultural context may still be relevant to how self-reported sup-
pression is understood. In Chinese and broader East Asian con-
texts, emotional restraint can sometimes be linked to self-control, 
relational appropriateness, ideal affect, and interpersonal harmony 
(Butler et al., 2007; Markus and Kitayama, 1991; Tsai, 2007; Wei et 
al., 2013). At the same time, the ERQ does not distinguish rigid 
suppression from context-sensitive restraint, strategic conceal-
ment, or flexible regulation of emotional display. Cultural interpre-
tation therefore cannot resolve the statistical overlap between CR 
and ES and should remain secondary to the observed 
multicollinearity.

Measurement boundaries also matter. The ERQ captures habitual 
self-reported tendencies rather than momentary regulatory choices, 
and both ER and mental-health outcomes were assessed using self-
report instruments. Shared method variance, response style, and 
unmeasured third variables may therefore contribute to the 

associations. The ES results are best treated as model-dependent coef-
ficients requiring replication rather than as evidence for a beneficial 
role of expressive suppression.

More broadly, the indirect association models do not establish a 
temporal sequence from VAE to emotion regulation to mental health. 
Students with lower well-being or higher distress may engage more 
frequently in visual arts as a coping strategy, and distress may influ-
ence both ER strategy use and engagement. The models therefore 
describe how these variables covary in the present sample rather than 
identifying an explanatory process.

These limitations are especially important because profile mem-
bership itself largely reflected an underlying engagement continuum. 
The statistical indirect findings should therefore be read alongside the 
continuous sensitivity analyses and the strong overlap between CR 
and ES, rather than as evidence of discrete psychological types or 
causal pathways.

6 Practical implications

The findings motivate tentative hypotheses for university practice 
rather than tested implementation recommendations. Future programs 
could examine whether students’ motives, emotional needs, and expe-
riences during participation help distinguish supportive engagement 
from distress-driven coping. The rationale for testing low-pressure and 
non-evaluative formats comes from the observed coexistence of high 
VAE with lower well-being and higher psychological distress in the 
present sample. If some highly engaged students are participating 
partly in response to distress, additional performance demands, artistic 
comparison, or compulsory emotional disclosure could plausibly add 
pressure rather than provide support. Accordingly, intervention studies 
could test whether culturally appropriate guided reflection, artifact-
centered discussion, symbolic expression, aesthetic distance, optional 

FIGURE 3

Cross-sectional statistical association coefficient diagram involving ER and SWB. The very low VAE profile served as the reference group. CR and ES 
were parallel statistical intermediary variables and SWB was the WHO-5 raw score. Lines depict regression coefficients in a cross-sectional statistical 
model and should not be interpreted as temporal or causal. Unstandardized coefficients are shown. ns = nonsignificant. * p < 0.05. ** p < 0.01. *** 
p < 0.001.
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sharing, and low-pressure non-evaluative settings improve emotion 
regulation or well-being. These possibilities remain hypotheses to be 
evaluated prospectively rather than direct implications established by 
the present cross-sectional data.

In Chinese university settings, reflective components may be most 
acceptable when they are low-pressure, indirect, and embedded in 
familiar educational or campus contexts rather than framed as manda-
tory clinical disclosure. General education art courses, exhibitions, 
student clubs, or counseling-center workshops could use brief prompts 
about the meaning of an artwork, the situation or feeling it represents, 
and alternative interpretations, while emphasizing respectful listening 
and meaning-making rather than artistic evaluation. Their effective-
ness, acceptability, and possible unintended effects should be tested 
experimentally and through process evaluation.

Because the present study measured general visual arts engagement 
rather than any specific traditional practice, examples such as calligraphy, 
ink painting, paper cutting, or Chinese shadow puppetry remain explor-
atory contexts for future research rather than recommended treatments.

7 Limitations and directions for future 
research

Several limitations should be acknowledged. First, because the 
study was cross-sectional, the temporal direction of the association 

between VAE and mental health cannot be established. Poorer 
mental health may increase subsequent engagement with visual arts 
as a form of coping, just as engagement may potentially relate to later 
psychological functioning. Longitudinal cross-lagged and experi-
mental designs are needed to distinguish these possibilities. The indi-
rect association models should therefore not be interpreted as 
establishing temporal mediation or an explanatory process. Future 
research should use longitudinal panels, experience-sampling meth-
ods, cross-lagged or dynamic models, and experimental designs to 
examine directionality. For example, a randomized study could com-
pare a structured reappraisal-oriented visual arts condition, an 
unguided expressive condition, and a non-arts control condition 
while measuring both short-term regulatory responses and later well-
being. Such designs would provide substantially stronger evidence 
about whether particular forms of visual arts engagement alter emo-
tion-regulation processes or whether engagement primarily reflects 
pre-existing psychological states.

Second, the VAE item set was an adapted exploratory inven-
tory rather than a fully validated standalone Chinese scale. 
Although current-sample reliability and ordinal CFA supported 
its use, no separate pilot study or formal back-translation was con-
ducted, and the four VAE factors were extremely highly corre-
lated. This common-factor overlap is consistent with the largely 
level-based profile structure and limits claims about sharply dif-
ferentiated dimensions. Future work should use cognitive inter-
viewing, independent validation, test–retest assessment, and 

TABLE 7  Parallel statistical indirect association model involving ER and overall PD.

Association/path B SE 95% CI p β

Low VAE → CR −0.243 0.157 [−0.557, 0.063] 0.123 −0.073

Moderate VAE → CR −0.798 0.164 [−1.126, −0.480] <0.001 −0.232

High VAE → CR −1.659 0.177 [−2.013, −1.315] <0.001 −0.456

Low VAE → ES −0.313 0.155 [−0.619, −0.003] 0.044 −0.095

Moderate VAE → ES −0.834 0.161 [−1.146, −0.514] <0.001 −0.244

High VAE → ES −1.606 0.174 [−1.943, −1.254] <0.001 −0.444

CR → overall PD −3.076 0.928 [−4.844, −1.179] <0.001 −0.292

ES → overall PD 0.505 0.925 [−1.402, 2.276] 0.585 0.048

Direct: low vs. very low −1.644 1.685 [−4.939, 1.735] 0.329 −0.047

Direct: moderate vs. very low −0.180 1.851 [−3.765, 3.415] 0.922 −0.005

Direct: high vs. very low 4.300 2.051 [0.220, 8.380] 0.036 0.112

Indirect via CR: low 0.748 0.562 [−0.189, 2.044] 0.183 0.021

Indirect via CR: moderate 2.456 0.924 [0.824, 4.406] 0.008 0.068

Indirect via CR: high 5.105 1.650 [1.908, 8.495] 0.002 0.133

Indirect via ES: low −0.158 0.333 [−0.905, 0.475] 0.635 −0.005

Indirect via ES: moderate −0.421 0.786 [−1.966, 1.197] 0.593 −0.012

Indirect via ES: high −0.810 1.495 [−3.733, 2.249] 0.588 −0.021

Combined indirect: low 0.590 0.465 [−0.261, 1.583] 0.204 0.017

Combined indirect: moderate 2.035 0.636 [0.960, 3.436] 0.001 0.056

Combined indirect: high 4.295 0.941 [2.517, 6.195] <0.001 0.112

Total: low vs. very low −1.054 1.695 [−4.404, 2.354] 0.534 −0.030

Total: moderate vs. very low 1.855 1.820 [−1.715, 5.438] 0.308 0.051

Total: high vs. very low 8.595 1.979 [4.624, 12.500] <0.001 0.224
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broader item pools that may capture more configuration-specific 
engagement.

Third, BCH sensitivity analyses adjusted distal outcome compari-
sons for classification error, but the statistical indirect association 
models still used most likely profile membership. Classification preci-
sion was high, yet these models do not fully propagate latent-class 
uncertainty. Integrated three-step, pseudo-class, or probability-
weighted approaches should be considered in future work. The con-
tinuous sensitivity analyses also showed that profile membership did 
not significantly increase explained variance beyond nonlinear over-
all VAE, so the retained profiles should be interpreted primarily as a 
descriptive person-centered representation.

Fourth, participants came from one university context and were 
recruited by convenience sampling, limiting generalizability. 
Although sensitivity analyses adjusted for age, gender, academic year, 
disciplinary area, previous formal visual-arts training, perceived 
family economic status, and leisure time, with extended models also 
considering recent academic stress and prior counseling or psycho-
logical treatment, these adjustments cannot eliminate confounding. 
Broader socioeconomic circumstances, academic performance, pre-
vious mental-health difficulties, personality, family context, and 
other unmeasured factors may still influence both arts engagement 
and mental health. Residual and unmeasured confounding therefore 
remains a plausible explanation for part of the observed profile dif-
ferences. Replication across institutions, regions, disciplines, and 
more diverse student populations is needed.

Fifth, VAE was operationalized primarily through participation 
frequency across broad domains. Although frequency provided a 
consistent metric for comparing levels of participation, it did not 
capture the full conceptual breadth of engagement, including its qual-
ity, motivation, emotional meaning, or social context. Future research 
should directly assess students’ motives for engaging in visual arts, 
the emotional functions served by participation, and the perceived 

quality or meaning of the engagement experience. Such measures 
would help determine whether similar levels of participation reflect 
enjoyment, self-expression, social connection, coping with distress, 
avoidance, emotional release, or other psychologically distinct forms 
of engagement. Additional distinctions, such as online versus offline 
and solitary versus social engagement, may also help identify quali-
tatively different configurations that were not evident in the present 
level-based profiles.

Finally, the study focused on CR and ES, which were themselves 
strongly correlated. Emotion regulation is broader and more dynamic 
than these two habitual strategies. Future work should include rumi-
nation, acceptance, mindfulness, emotional clarity, regulatory flexi-
bility, and emotion-regulation goals, preferably using methods that 
reduce shared self-report variance and capture regulation in context.

8 Conclusion

In conclusion, visual arts engagement among Chinese non-art-
major university students was represented by four empirically 
derived levels ranging from very low to high engagement. In this 
cross-sectional sample, the high-engagement profile showed lower 
subjective well-being and higher depression, anxiety, stress, and 
overall psychological distress than the lower-engagement profiles. 
At the same time, continuous linear, quadratic, and spline sensitiv-
ity analyses indicated that profile membership did not provide sub-
stantial incremental prediction beyond overall VAE, reinforcing 
interpretation of the profiles as a person-centered description of a 
graded continuum rather than discrete psychological types. 
Emotion-regulation variables were statistically involved in the 
observed associations, but the substantial overlap between cognitive 
reappraisal and expressive suppression precludes strong 

FIGURE 4

Cross-sectional statistical association coefficient diagram involving ER and overall PD. The very low VAE profile served as the reference group. CR and 
ES were parallel statistical intermediary variables and overall PD was the DASS-21 total score. Lines depict regression coefficients in a cross-sectional 
statistical model and should not be interpreted as temporal or causal. Unstandardized coefficients are shown. ns = nonsignificant. *p < 0.05. **p < 0.01. 
***p < 0.001.
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strategy-specific conclusions about their distinct relative contribu-
tions. These findings describe covariation rather than temporal or 
causal effects. Future research should therefore move beyond par-
ticipation frequency to test the motivation, context, quality, and 
emotional function of visual arts engagement using longitudinal 
and experimental designs. Such work is necessary before specific 
campus visual arts practices can be recommended as mental-health 
interventions.
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