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Background: The relationship between mental illness knowledge and mental
illness-related stigma among adolescent and youth students remains unclear.
This study aims to examine the longitudinal predictive relationship between
mental illness knowledge and mental illness-related stigma among junior high
school, high school, and university students in China.

Methods: A longitudinal study design was employed. Two questionnaire surveys
were conducted in December 2022 (T1) and December 2023 (T2) among 5,579
adolescent and youth students (1,695 junior high, 3,120 high school, and 764
university students) in Sichuan Province. The Mental Health Knowledge Schedule
(MAKS) and the Perceived Devaluation-Discrimination Scale (PDD) were used.
Cross-lagged panel models were applied to analyze the mutual predictive
relationships between the variables.

Results: At baseline, significant differences were observed in demographic
characteristics and scores on the MAKS and PDD among the three group
students (p < 0.05). Cross-lagged model analysis revealed that across all three
educational stages, the scores of MAKS at T1 significantly positively predicted the
scores of PDD at T2 (p < 0.05), and significantly negatively predicted MAKS at T2
(p < 0.05). This predictive pattern was the most pronounced in the university
student group.

Conclusion: An increase in mental health knowledge may not alleviate mental
illness-related stigma among adolescent student, but might predict higher levels
of stigma, particularly among university students. This suggests that educational
interventions focusing solely on knowledge dissemination, without addressing
emotional attitudes and social norms, may not only fail to effectively reduce
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stigma but could potentially produce counterproductive effects. Future anti-
stigma strategies should adopt more integrated approaches and pay special
attention to the psychosocial characteristics of students at different
developmental stages.

KEYWORDS

adolescent, causal relationship, different educational stages, mental health knowledge,
mental illness-related stigma

1 Introduction

Today, adolescent mental health presents a critical public health
challenge globally (1). Anxiety disorders affect 4.1% of adolescents
aged 10-14 and 5.3% of those aged 15-19, while depression affects
1.3% and 3.4% respectively (2). However, despite these numbers, up
to 75% of adolescents worldwide fail to receive the professional help
they need (3). The primary barrier to receiving care is mental
illness-related stigma, which encompasses both personal shame
associated with having a disorder, and societal negative attitudes
(e.g., stereotypes, prejudice) and discriminatory behaviors (4). The
impact of stigma often surpasses that of the illnesses themselves (5),
which is especially true in adolescence when one is in a critical
period for identity formation (6, 7). Stigma severely inhibits help-
seeking intentions leading to concealment and avoidance behaviors
(4, 8). Furthermore, it initiates a vicious cycle of the “labeling effect,”
exacerbating public cognitive biases and structural discrimination
(5, 9), thereby generating a cascade of negative consequences for
adolescents’ social functioning and long-term prognosis (3, 10).

In the Chinese context, mental illness-related stigma is
particularly pronounced due to deep-seated cultural beliefs that
associate mental health problems with personal weakness, family
shame, or even moral failing, heavily influenced by collectivistic
values that prioritize social harmony and “saving face” (11).
Consequently, the internalization of public stigma (i.e., self-
stigma) among Chinese adolescents is a major driver of low help-
seeking rates (12, 13). Concurrently, mental health knowledge,
often subsumed under the broader concept of mental health
literacy (MHL), remains inadequate (14). Despite recent
governmental efforts to promote mental health education in
schools, the content often lacks specificity and fails to effectively
target the core components of stigma, such as challenging the
dangerousness stereotype (12, 14). This situation mirrors that of
other Asian societies with similar cultural backgrounds. For
example, a survey in Tokyo revealed that although personal
stigma among adolescents is lower than that of their parents, it
remains prevalent, while family exposure experience can effectively
reduce such stigma (15). In South Korea, face culture, self-stigma,
and a lack of mental health knowledge collectively weaken help-
seeking intentions and exacerbate the interaction of stigma (16).
The high levels of stigma, significant treatment gaps, and fear of
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labeling intensified by familiarity and academic pressure observed
among adolescents in both Japan and South Korea reflect regional
commonalities and underscore the urgent need for culturally
adapted intervention measures.

To better understand the landscape in which stigma and
knowledge interact, it is important to consider the primary
sources of mental health information for Chinese adolescents and
the nature of existing educational attempts. The school
environment serves as the main formal channel for mental health
knowledge dissemination, primarily through designated curricula,
occasional lectures, and school-wide publicity campaigns (17).
However, as noted, the content is often generalized. Concurrently,
adolescents increasingly access information through digital media,
including social platforms (e.g., Weibo, Douyin, Bilibili), online
health forums, and entertainment media, which present unfiltered
and sometimes sensationalized or stigmatizing portrayals of mental
illness (18). Information from family and peers, while potentially
supportive, is often colored by prevailing cultural stigma and
misconceptions (19). Current attempts to enhance mental health
knowledge in China largely follow a top-down, curriculum-based
approach focused on psychoeducation regarding common
disorders and stress management (20). While mandatory mental
health education classes have been implemented in many schools,
their frequency, depth, and quality vary considerably. Moreover,
these efforts rarely employ evidence-based anti-stigma strategies
(e.g., structured contact with individuals in recovery, targeted
cognitive restructuring) and infrequently address the specific
developmental needs of students at different educational stages
(18, 21). This fragmented information environment, coupled with
educational interventions that may not directly counter stigma,
creates a complex context for understanding how knowledge and
stigma influence each other over time.

Conventional theory posits that increasing knowledge about
mental illness can reduce mental illness-related stigma, a premise
known as the “knowledge diminishes prejudice” model (22).
Theoretical frameworks, such as the Attribution Model, suggest
that providing biogenetic explanations for mental illness can reduce
blame but might inadvertently increase perceptions of persistence
and dangerousness, thereby complicating the relationship between
knowledge and stigma (23). Some studies support this view,
indicating that improved mental health literacy contributes to less
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stigmatizing attitudes and promotes help-seeking behaviors (24,
25). Conversely, other research findings suggest that greater
knowledge does not necessarily lead to a reduction in stigma. For
instance, a study involving international students found that better
knowledge of schizophrenia was associated with higher levels of
perceived stigma (26). Similarly, within the mental health domain, a
study found that certain types of knowledge, particularly a detailed
understanding of symptoms and prognosis, can sometimes
heighten the public’s perception of individuals with mental illness
as unpredictable or dangerous, thereby strengthening rather than
weakening stigmatizing attitudes (27). While a deeper
understanding of an illness may lead to a clearer perception of its
severity and risks, such heightened awareness could instead be
adversely fostering and reinforcing fear, a significant root cause of
stigma and discrimination (28). In contrast, knowledge that aims to
dissociate mental illness with “dangerousness” is more conducive to
dispelling misconceptions, thereby reducing stigma (26).
Furthermore, the Enhanced Contact Model (ECM) proposed by
Ran et al. in 2018 (29) demonstrated that this approach was more
effective than pure knowledge-based education in reducing affiliate
stigma among family members of individuals with schizophrenia
(30). This highlights that the efficacy of knowledge-based
interventions is not guaranteed and may be theoretically
moderated by the nature of the knowledge and the delivery
method. Given this complexity, schools, as the central setting for
identification and intervention, must account for the developmental
differences across educational stages (31). Notably, junior high
school students (aged 12-15) are highly influenced by peers and
authority figures, leading to a tendency to understand mental illness
in stigmatizing, labeled terms (32). Moreover, although senior high
school students (aged 15-18) begin to adopt more abstract thinking,
academic pressure may lead students to negatively associate mental
illness with personal failure (33). Lastly, while university students
(aged 18-22) possess mature cognitive abilities, identity exploration
and social comparison during this period can significantly intensify
the internalization of stigma (34). The current education system has
a narrow focus, predominantly emphasizing knowledge
transmission, and university level support systems are often
insufficient, all which may be hindering the effective translation
of knowledge into positive attitudes (3).

Evidence from cross-sectional studies confirms the association
between mental illness-related stigma and mental health knowledge
levels, but the direction of causality remains unclear. Moreover,
findings across existing studies are inconsistent, showing a need to
clarify the causal relationship between these two variables, which
would be crucial for designing effective anti-stigma interventions.
Additionally, this relationship may be significantly moderated by
adolescent developmental stage; however, a systematic examination
of this potential moderating effect is lacking in the literature. This
gap has resulted in a lack of a robust evidence for designing
interventions tailored to different age groups. To address these
research gaps, this study employed a two-wave longitudinal survey
design and utilized a cross-lagged panel model. The primary
objectives of this study are: 1) To determine the longitudinal,
bidirectional causal relationships between mental illness-related
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stigma and mental health knowledge in a sample of Chinese
adolescents; and 2) To examine whether these cross-lagged paths
are moderated by educational stage (i.e., junior high school, senior
high school, and university). Our central research questions are: a)
Does prior stigma predict subsequent knowledge levels, or does
prior knowledge predict subsequent stigma levels? b) Does the
strength or direction of these predictive relationships differ
significantly across the three educational stages? These findings
will provide key scientific evidence for developing highly efficient
and precise mental health promotion and anti-stigma interventions
“tailor-made” for adolescents of different ages. This evidence will
directly inform school-based mental health education policies and
public health strategies.

2 Methods
2.1 Participants and sampling procedure

This study employed a longitudinal design with data collected
from the same adolescent cohort at two time points: the baseline
survey (T1) was conducted from December 2022 to March 2023,
and the follow-up survey (T2) was completed between December
2023 and April 2024. A multi-stage, stratified, cluster sampling
method was employed to enhance the representativeness of the
sample. First, five cities in Sichuan Province (Chengdu, Ya’an,
Mianyang, Guangyuan, and Dazhou) were purposively selected to
capture geographical (e.g., central, west, north, east) and
socioeconomic diversity. Second, within each city, a convenience
sampling method was used to recruit schools that were willing and
available to participate, ensuring coverage of the three target
educational stages (junior high school, senior high school, and
university). Ultimately, 28 schools were included. The study initially
involved 7345 students from these schools. Clear inclusion and
exclusion criteria were established. Inclusion criteria were: 1) aged
12-24 years; 2) voluntary participation with agreement to follow-
up; 3) normal intelligence with the ability to complete
questionnaires appropriately; and 4) ability to conscientiously
complete the questionnaire without omissions. Exclusion criteria
included: 1) diagnosis of severe physical diseases (e.g.,
cardiovascular diseases, cerebrovascular diseases, malignant
tumors) that could significantly impair daily functioning or
cognitive capacity, or that were likely to introduce confounding
severe stress unrelated to the study’s focus on mental health; 2)
presence of severe cognitive impairment or intellectual disability
(typically corresponding to an IQ <70) that would preclude valid
comprehension of the survey items; 3) diagnosis of other serious
mental disorders (e.g., psychotic disorders, severe bipolar disorder)
as these conditions could fundamentally alter the perception and
reporting of stigma and knowledge, and their inclusion would
require a distinct analytical framework; and 4) attrition during
the study or incomplete data collection. The identification of
participants meeting exclusion criteria 1-3 was primarily based
on: a) self-report or parent/guardian report via a brief health
screening checklist administered prior to the main survey; and b)
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available school health records for students who reported or were
known to have significant medical or psychological conditions.
Participants flagged by either method were respectfully excluded
to maintain sample homogeneity and ensure that the measured
constructs (stigma and knowledge) reflected general adolescent
perceptions rather than the direct, severe sequelae of major
health conditions.

Prior to the commencement of the study, ethical approval was
obtained from the Biomedical Research Ethics Committee of West
China Hospital of Sichuan University (Approval No: 2022-
1790).Written informed consent was obtained from all
participants or their legal guardians.

After screening, 5579 participants were included in the final
valid sample, comprising 1695 junior high school students, 3120
senior high school students, and 764 university students; a total of
1766 participants were excluded due to loss to follow-up or failure
to meet the study criteria.

2.2 Implementation and measures

To ensure data quality and minimize biases during data
collection, a standardized protocol was implemented. First, the
research team conducted systematic training for teachers from the
participating schools. The training, delivered by professional
research assistants, covered scale administration guidelines,
precautions, and solutions to common issues, aiming to ensure
that all teachers accurately understood the assessment procedures
and could standardize the distribution and on-site supervision of
questionnaires. Specifically, teachers were instructed to use a neutral
tone, avoid guiding students’ responses, and ensure a quiet,
independent testing environment to minimize social desirability
bias and interferences.

During the data collection phase, the trained teachers uniformly
organized the process in classroom settings. They distributed the
questionnaires to each student and instructed them to complete the
surveys honestly and as required. Teachers provided continuous
supervision throughout the process, thereby effectively ensuring the
authenticity and completeness of the data collected. Furthermore,
participants were assured of the confidentiality and anonymity of
their responses to encourage honest answering.

2.2.1 Demographic data

A self-administered demographic questionnaire was used to
collect students’ basic information, including name, age, sex,
ethnicity, domicile, accommodation type, relationship status,
family living arrangement, objective monthly income, subjective
economic status, only child status, parental marital status, parental
education and parenting styles.

2.2.2 Mental illness-related stigma

The level of mental illness-related stigma was assessed using the
Chinese version of the Perceived Devaluation-Discrimination Scale
(PDD) (35). The PDD comprises two subscales: “Perceived
Devaluation” and “Perceived Discrimination.” The former reflects an
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individual’s expectation of negative views held by others toward people
with mental illness (e.g., being seen as dangerous or untrustworthy),
while the latter refers to the anticipation of unfair treatment (e.g., being
distanced or denied opportunities). The scale consists of 12 items rated
on a 4-point scale (1 = strongly agree, 4 = strongly disagree). Items 7 to
12 are reverse-scored. The total score is the sum of all items, ranging
from 12 to 48, with higher scores indicating a greater perceived level of
stigma. The Chinese version of the PDD has demonstrated good
reliability and validity in previous studies (36). In the current study, the
scale showed good internal consistency, with Cronbach’s o coefficients
of 0.776 at T1 and 0.759 at T2.

2.2.3 Mental health knowledge

The level of mental health knowledge was assessed using the
Chinese version of the Mental Health Knowledge Schedule (MAKS)
(37). This 12-item scale is divided into two dimensions: the first six
items measure core knowledge of mental health, and the remaining
six items assess the ability to identify common mental illnesses.
Responses are recorded on a 5-point Likert scale ranging from 1
(strongly disagree) to 5 (strongly agree). Items 6, 8, and 12 are
reverse-scored. The total score is the sum of all items, ranging from
12 to 60, with higher scores indicating a greater level of mental
health knowledge. The scale has demonstrated good reliability and
validity in Chinese adolescent populations (38). In the present
sample, the internal consistency was acceptable, with Cronbach’s
o coefficients of 0.829 at T1 and 0.811 at T2.

2.3 Statistical analysis

Data analysis was performed using R software. The raw data
underwent rigorous cleaning and preprocessing to ensure data
quality. Participants were then stratified into three groups
according to their educational stage: junior high school, senior
high school, and university. The Kruskal-Wallis rank sum test and
Pearson’s chi-squared test were employed to compare differences in
sociodemographic characteristics, MAKS scores, and PDD scores
across these groups at both T1 and T2 time points, aiming to
elucidate the basic characteristics and distribution patterns of
psychological variables among students at different stages.
Furthermore, correlation matrices between MAKS and PDD
scores for each group at T1 and T2 were visualized using the
corrplot package to identify associated factors. Finally, to examine
the causal relationship between the two variables while accounting
for potential confounding effects, cross-lagged panel models
(CLPM) were constructed with the lavaan package. These models
incorporated MAKS and PDD scores from both T1 and T2 as
primary variables. Crucially, based on the significant between-
group differences observed in our descriptive analysis, a set of key
demographic covariates that could influence both knowledge and
stigma were included in all models. These variables were entered
into the models to statistically control for their effects, allowing us to
estimate the cross-lagged paths between MAKS and PDD net of
these potential confounders. A two-sided P value of less than 0.05
was considered statistically significant for all tests.
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3 Results

3.1 Descriptive statistical analysis

Table 1 details the demographic characteristics, PDD, and
MAKS scores across the three educational stages. Demographic
analyses revealed significant between-group differences (p < 0.05)
for all variables. As expected, mean age increased with educational
stage (13.99 + 0.84, 16.67 * 0.71, 19.52 + 0.71 years; p < 0.001).
Notable trends included an increasing proportion of female
students (54.57%, 67.28%, 68.85%; p < 0.001) and students in
romantic relationships (1.24%, 2.12%, 20.81%; p < 0.001) with
higher educational stages. The proportion of students self-
identifying with a “below average” subjective economic status also
increased (21.06%, 24.46%, 37.17%; p < 0.001). University students
had a significantly higher proportion of ethnic minorities (7.07% vs.
1.95% and 3.56%; p < 0.001), while senior high students had the
highest proportion from rural domiciles (86.57%; p < 0.001). Junior
high students showed the highest rates of only-child status (31.33%;
p < 0.001) and authoritative parenting (68.32%; p < 0.001). Parental
education was generally low, particularly among university

10.3389/fpsyt.2025.1726878

students’ parents (fathers: 90.97%; mothers: 95.03% with high
school education or below; p < 0.001). Significant differences were
also observed in accommodation type, family living arrangements,
objective monthly income, and parental marital status (all p < 0.05).

Regarding the core study variables, significant between-group
differences were found at both time points (all p < 0.05). For mental
health knowledge (MAKS), scores improved significantly from T1
to T2 across all groups. At T1, senior high students scored highest
(27.84 £ 8.58, p = 0.006), while at T2, university students scored
highest (42.41 + 4.89, p < 0.001). For stigma (PDD), scores
decreased from T1 to T2 in all groups. Junior high students
reported the highest stigma levels at T1 (30.14 £ 7.76, p = 0.042),
whereas university students showed the highest levels at T2 (29.69 +
3.15, p = 0.002).

3.2 Correlation analysis

The results of the correlation analysis are presented in
Figures 1-3. The data is presented in the form of correlation
coefficients. Among adolescents across different educational

TABLE 1 A comparison of demographic characteristics, mental illness-related stigma, and mental health literacy in adolescents across junior high,
senior high, and university.

Characteristic Junior high school Senior high school University o-value?
N = 1,695 N = 3,120 N = 764
Age 13.99 (0.84) 16.67 (0.71) 19.52 (0.71) <0.001
Gender <0.001
Male 770(45.43%) 1,021 (32.72%) 238 (31.15%)
Female 925 (54.57%) 2,099 (67.28%) 526 (68.85%)
Ethnicity <0.001
Han 1,662 (98.05%) 3,009 (96.44%) 710 (92.93%)
Minorities 33 (1.95%) 111 (3.56%) 54 (7.07%)
Domicile <0.001
Rural 1,319 (77.82%) 2,701 (86.57%) 599 (78.40%)
Urban 376 (22.18%) 419 (13.43%) 165 (21.60%)
Accommodation type <0.001
Day School 165 (9.73%) 260 (8.33%) 5 (0.65%)
Boarding School 1,530 (90.27%) 2,860 (91.67%) 759 (99.35%)
Relationship Status <0.001
Single 1,674 (98.76%) 3,054 (97.88%) 605 (79.19%)
In a relationship 21 (1.24%) 66 (2.12%) 159 (20.81%)
Family Living Arrangement 0.025
Parents 1,187 (70.03%) 2,068 (66.28%) 518 (67.80%)
Grandparents 282 (16.64%) 550 (17.63%) 117 (15.31%)
Other 226 (13.33%) 502 (16.09%) 129 (16.88%)
(Continued)
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TABLE 1 Continued

Junior high school Senior high school University
Characteristic N = 1695 N = 3.120 N = 764
Objective Monthly Income <0.001
<4999 862 (50.86%) 1,714 (54.94%) 487 (63.74%)
5000-19999 697 (41.12%) 1,243 (39.84%) 254 (33.25%)
>20000 136 (8.02%) 163 (5.22%) 23 (3.01%)
Subjective Economic Status <0.001
Above Average 64 (3.78%) 30 (0.96%) 12 (1.57%)
Average 1,274 (75.16%) 2,327 (74.58%) 468 (61.26%)
Below Average 357 (21.06%) 763 (24.46%) 284 (37.17%)
Only child? <0.001
Yes 531 (31.33%) 600 (19.23%) 164 (21.47%)
No 1,164 (68.67%) 2,520 (80.77%) 600 (78.53%)
Parental Marital Status 0.042
Single 25 (1.47%) 42 (1.35%) 16 (2.09%)
Married 1,408 (83.07%) 2,518 (80.71%) 641 (83.90%)
Divorced 141 (8.32%) 290 (9.29%) 65 (8.51%)
Remarried 95 (5.60%) 228 (7.31%) 34 (4.45%)
Other 26 (1.53%) 42 (1.35%) 8 (1.05%)
Father’s Education <0.001

Primary School or Below

Junior High School

High School or Vocational School

Associate Degree or Above 264 (15.58%) 194 (6.22%) 69 (9.03%)
Mother’s Education <0.001
Primary School or Below 440 (25.96%) 1,123 (35.99%) 326 (42.67%)
Junior High School 658 (38.82%) 1,357 (43.49%) 299 (39.14%)
High School or Vocational School 342 (20.18%) 485 (15.54%) 101 (13.22%)
Associate Degree or Above 255 (15.04%) 155 (4.97%) 38 (4.97%)
Parenting Styles <0.001
Authoritative 1,158 (68.32%) 1,769 (56.70%) 434 (56.81%)
Authoritarian 343 (20.24%) 761 (24.39%) 163 (21.34%)
Neglectful 39 (2.30%) 189 (6.06%) 54 (7.07%)
Permissive 155 (9.14%) 401 (12.85%) 113 (14.79%)
T1-MAKS 27.27 (8.74) 27.84 (8.58) 26.97 (7.68) 0.006
T2-MAKS 41.31 (4.95) 40.98 (4.87) 42.41 (4.89) <0.001
T1-PDD 30.14 (7.76) 29.69 (7.21) 29.98 (6.15) 0.042
T2-PDD 29.30 (3.35) 29.29 (3.06) 29.69 (3.15) 0.002

'n (%); Mean (SD); 2Kruskal-Wallis rank sum test; Pearson’s Chi-squared test.
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stages, T1-PDD showed significant positive correlations with T1-
MAKS (junior high: r = 0.42; senior high: r = 0.37; university: r =
0.40). T2-MAKS was significantly negatively correlated with T1-
MAKS (junior high: r = -0.18; senior high: r = -0.08; university: r =
-0.23), while T2-PDD was significantly positively correlated with
T1-MAKS (junior high: r = 0.07; senior high: r = 0.04; university: r =
0.11). In addition, T2-PDD was significantly negatively correlated
with T2-MAKS across all groups (junior high: r = -0.11; senior
high: r = -0.09; university: r = -0.10). In the junior high school
group, T2-MAKS was significantly negatively correlated with both
age and T1-PDD (r = -0.05 and -0.06, respectively). In the
university group, T2-MAKS was significantly positively correlated
with age (r = 0.11), but significantly negatively correlated with T1-
PDD (r = -0.10).

3.3 Cross-lagged panel modeling analysis

To clarify the causal relationship between MAKS and PDD, we
constructed cross-lagged panel models for the three groups—junior
high, senior high, and university students (Figures 4-6). The data is
presented using standardized coefficients. The models
demonstrated acceptable goodness-of-fit, and the results indicated
that, across all three groups, T1 MAKS significantly and positively
predicted T2 PDD (junior high: B = 0.070, p < 0.01; senior high: =
0.044, p < 0.05; university: B = 0.120, p < 0.01). Meanwhile, T1
MAKS also significantly and negatively predicted T2 MAKS (junior
high: B = -0.187, p < 0.001; senior high: B = -0.091, p < 0.001;
university: B = -0.222, p < 0.001). Furthermore, at the T1 time
point, MAKS scores were significantly positively correlated with
PDD scores across all three educational stage groups (junior high: B
=0.422, p < 0.001; senior high: B = 0.370, p < 0.001; university: B =
0.400, p < 0.001). In contrast, at the T2 time point, MAKS scores
showed significant negative correlations with concurrent PDD
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scores (junior high: B = -0.103, p < 0.001; senior high: B = -0.087,
p < 0.001; university: B = -0.075, p < 0.05).

4 Discussion

This study investigated the bidirectional causal relationship
between mental illness knowledge and mental illness-related
stigma among Chinese adolescents in Sichuan Province across
different educational stages (junior high, senior high, and
university) through a two-wave longitudinal survey utilizing a
cross-lagged panel model. The key finding noted that a higher
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level of mental health knowledge at baseline (T1) consistently

predicted a higher level of mental illness-related stigma at follow-
up (T2) across all three stages. This finding directly challenges the
traditional “knowledge diminishes prejudice” hypothesis (24, 25)
and provides supporting evidence for the superiority of the

Enhanced Contact Model (ECM) (29).

The results revealed that a higher MAKS score at T1
significantly predicted a higher PDD score at T2 among
adolescents across junior high, senior high, and university stages.
This suggests that a higher initial level of mental health knowledge
may be exacerbating subsequent mental illness-related stigma

through complex mechanisms. This finding challenges the results

FIGURE 5
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demonstrated in a majority of studies which report a negative
correlation between MAKS and PDD (35, 39-41), and from
intervention trials that found no significant association (42)—42)
IN interpreted as evidence that knowledge must be combined with
behavioral strategies to effectively improve attitudes. Conversely,
the findings of the present study align with those of several other
reports (43, 44). This inconsistency may stem from differences in
study populations, assessment tools, and cultural contexts, which
collectively underscore the uniqueness and complexity of the
“knowledge-attitude” relationship within adolescent populations
and different cultural backgrounds. This positive relationship may
be explained by several mechanisms. First, a “cognitive awakening
effect” may be at play, whereby increased mental health knowledge
heightens adolescents’ sensitivity to discriminatory phenomena in
reality, which is consequently reflected in higher PDD scores (42).
From a social psychological perspective, this aligns with and extends
the concepts of “system justification theory” and “social identity
theory” (45). As adolescents’ cognitive awareness of mental illness
and its associated stigma becomes more sophisticated, they may
become more acutely aware of the existing negative stereotypes and
discriminatory norms within their social environment (e.g., schools,
society) (46). This heightened awareness, rather than reducing
personal endorsement of stigma, might first manifest as an
increased perception of how pervasive and legitimate these
stigmatizing attitudes are in the public sphere (i.e., perceived
devaluation and discrimination), which is precisely what the PDD
measures (47). This is particularly salient during adolescence, a
period intensely focused on social belonging and peer perception
(46, 48). Second, there might be an inherent content overlap in the
measurement tools themselves—items in the MAKS pertaining to
societal treatment (e.g., “people with mental illness are often treated
unfairly”) intersect with the perceptions of discrimination assessed
by the PDD, thereby potentially amplifying the covariance between
the two constructs (39, 42). Furthermore, this finding can be
interpreted through the lens of “attribution theory.” If the
acquired knowledge overemphasizes biogenetic explanations
without contextualizing recovery and personal agency, it might
inadvertently foster perceptions of mental illness as chronic,
fundamental, and dangerous differences,yng components of
stigma (49, 50). Similarly, “labeling theory” suggests that learning
the diagnostic labels and symptoms can solidify the “us vs. them”
boundary, making the category of “mentally ill” more salient and
facilitating the application of negative stereotypes, especially in a
formative developmental stage where identity is fluid and
vulnerable (51). Furthermore, as adolescents are in a critical
period of identity formation, an increase in knowledge might
initially sharpen their awareness of the risk of social exclusion,
rather than leading to an immediate positive shift in personal
attitudes (52).

Two important methodological considerations must be
integrated into the interpretation of our core findings. First, we
observed a substantial mean increase in MAKS scores from T1 to T2
across all groups. While this could reflect true gains due to
maturation, cumulative education, or increased societal
awareness, the magnitude of change warrants consideration of
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alternative explanations. These include testing effects or reactivity
(where T1 assessment sensitized participants to seek information)
(53), reduction in social desirability bias over time (54), or the
measurement properties of the MAKS itself (55). Second, it is
crucial to distinguish between two distinct longitudinal patterns.
Our primary findings.nal TI MAKS positively predicts T2
PDDdictslyal the potential “backfire” effect discussed above.
Separately, we observed that lower T1 MAKS scores predicted
higher T2 MAKS scores (i.e., a negative autoregressive path). This
pattern likely reflects statistical phenomena such as regression to the
mean (56) or a ceiling effect (57) for high scorers at T1, indicating
that adolescents with initially lower knowledge showed greater
relative gain over time. It is important to note that this pattern of
knowledge change is conceptually and statistically independent
from the core relationship between knowledge and stigma.

Furthermore, this study also found that the MAKS score at T1
negatively predicted the MAKS score at T2, indicating that the
acquisition of knowledge may not be a simple linear process but
could involve cognitive restructuring or information conflict (58).
This phenomenon could be explained by natural knowledge decay
(59), characteristics of the assessment tool (60), or a psychological
avoidance mechanism (61). Specifically, if an initial exposure to
knowledge is accompanied by an increase in mental illness-related
stigma, it may induce psychological discomfort or reactance,
leading to subsequent intentional avoidance of related
information rather than active assimilation and integration.

The causal relationship path from “mental health knowledge —
mental illness-related stigma” was consistent across all
developmental stages, indicating the robustness of this pathway
among the adolescent population, transcending developmental
stages. However, the effect size of the path differed across the
three groups (junior high, senior high, and university), with the
strongest effect observed in university students. The prominent
effect may stem from stage-specific psychosocial challenges. As
university students are in a critical period of identity exploration,
complex social comparisons, and risk for future employment
discrimination (62-64), they may have a heightened sensitivity to
negative information associated with mental illness.

In summary, by integrating a developmental psychology
perspective, this study demonstrates that the causal relationship
between mental health knowledge and mental illness-related stigma
persists across different adolescent stages, with its effect strength
varying with age. The scientific contributions of this research are
threefold. First, it provides crucial longitudinal evidence that
challenges the universal applicability of the “knowledge
diminishes prejudice” model in adolescent mental health
promotion, highlighting a potential iatrogenic effect of
knowledge-only approaches. Second, methodologically, it
introduces a valuable developmental perspective by
demonstrating how this causal relationship is moderated by
educational stage, thereby moving beyond a one-size-fits-all
understanding. Third, it offers a theoretically grounded
explanation by integrating social psychology frameworks (e.g.,
social identity, attribution theory) to elucidate the underlying
mechanisms, thereby enriching the conceptual discourse on the
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knowledge-stigma relationship. This finding raises a critical caution
for current school-based mental health education practices:
interventions that focus solely on knowledge dissemination while
neglecting the careful curation of content and active addressing of
stigma, as it may counterproductively trigger defensive cognitions.
For instance, an increase in knowledge may risk heightening an
individual’s vigilance against “being labeled” and “social exclusion,”
rather than directly improving attitudes (65), especially within
China’s collectivist cultural context. Therefore, our findings
suggest a need to critically re-evaluate interventions that rely
exclusively on knowledge transmission. The longitudinal
association we observed—where greater knowledge predicted
increased stigma—highlights a potential unintended consequence
that should be mitigated. This evidence conceptually supports the
development and evaluation of more comprehensive intervention
frameworks that move beyond psychoeducation alone. Such
frameworks, which may include components like structured
contact with individuals with lived experience (as in the
Enhanced Contact Model, ECM), skills training, and activities
designed to directly counter stereotypes, aim to address the
affective and behavioral roots of stigma, not just its cognitive
components. Concurrently, interventions must be “tailored to
developmental stages,” with particular attention paid to university
students, who, although cognitively mature, may be especially
vulnerable to the internalization of stigma due to pressures
surrounding identity exploration and social competition (66).

5 Limitation

This study has several limitations: 1) First and foremost, a critical
methodological limitation pertains to the potential conceptual
overlap between our two primary measures. MAKS includes items
that assess perceptions of how society treats people with mental
illness (e.g., “people with mental illness are often treated unfairly”),
which conceptually intersects with the construct of perceived public
stigma measured by the PDD. This overlap may have artificially
inflated the concurrent correlations observed between MAKS and
PDD scores and could potentially bias the estimation of the cross-
lagged paths, leading to an overestimation of their longitudinal
relationship. Future studies should employ knowledge measures
with minimal attitudinal content or conduct analyses using purified
subscales to better disentangle the unique contributions of knowledge
and stigma perceptions. 2) First, although it employed a longitudinal
design, it remains an observational study, and thus the influence of
unmeasured confounding variables cannot be entirely ruled out; 3)
while the sample possessed internal diversity, all participants were
recruited from Sichuan Province; therefore, caution is warranted
when generalizing the findings to adolescents from other cultural and
socioeconomic backgrounds across China; 4) the reliance on self-
report measures introduces the potential for social desirability bias; 5)
the approximate one-year interval between the two measurement
waves may have captured a specific change trajectory; shorter or
longer intervals might yield different patterns of stability,
necessitating future studies with multiple time points to elucidate
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the dynamic processes involved. 6) the sample was restricted to
students currently enrolled in formal education, thereby not
encompassing individuals who had dropped out of school or were
not attending any educational institution. Notably, the absence of
participants who did not pursue university education is a significant
constraint, as this population may in fact represent a group with
greater need for mental health research and intervention.

6 Conclusion

This study collected longitudinal data at two time points from the
same cohort of adolescents in Sichuan Province, China, to investigate
the causal relationship between mental illness knowledge and mental
illness-related stigma among adolescents at different educational stages.
The main findings are as follows: 1) Among contemporary Chinese
adolescents, an increase in mental health knowledge may unexpectedly
lead to an exacerbation of stigma, an effect that is particularly
pronounced at the university stage; 2) An increase in adolescents’
mental health knowledge may predict a decrease in mental health
knowledge one year later. These findings pose a significant challenge to
the traditional “knowledge diminishes prejudice” intervention
paradigm and reveal a potential for psychological avoidance or
cognitive conflict mechanisms to arise during knowledge
internalization. Accordingly, future research should establish long-
term tracking at multiple time points to capture the dynamic evolution
of this causal relationship. Further exploration of the underlying
mechanisms and the development of precise interventions, such as
the Enhanced Contact Model (ECM), are essential steps to promoting
adolescent mental health and alleviating stigma.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Biomedical
Research Ethics Committee of West China Hospital of Sichuan
University. The studies were conducted in accordance with the local
legislation and institutional requirements. Written informed
consent for participation in this study was provided by the
participants’ legal guardians/next of kin.

Author contributions

Y-YY: Conceptualization, Investigation, Methodology,
Software, Visualization, Writing - original draft. KZ:
Conceptualization, Investigation, Methodology, Resources,
Validation, Writing - review & editing. CW: Investigation,
Writing - review & editing. Y-HL: Investigation, Writing -

frontiersin.org


https://doi.org/10.3389/fpsyt.2025.1726878
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yang et al.

review & editing. LZ: Investigation, Writing - review & editing. HJ:
Investigation, Writing - review & editing. YX: Investigation,
Writing - review & editing. YW: Investigation, Writing — review
& editing. JA: Investigation, Writing — review & editing. Y-FM:
Investigation, Writing — review & editing. MY-XR: Investigation,
Writing - review & editing. Z-QW: Resources, Writing — review &
editing. X-FZ: Resources, Writing — review & editing. JC: Resources,
Writing - review & editing. BT: Investigation, Project
administration, Resources, Supervision, Validation, Writing -
review & editing. M-SR: Conceptualization, Data curation, Formal
Analysis, Funding acquisition, Investigation, Methodology, Project
administration, Resources, Software, Supervision, Validation,
Visualization, Writing - original draft, Writing - review & editing.

Funding

The author(s) declared financial support was received
for this work and/or its publication. This study was supported by
the Key Public Health Disciplines Project in Chongqing
[No. 202381].

Acknowledgments

We thank all those who contributed to this study.

References

1. World Health Organization. Adolescent mental health. (2025). Available online at:
https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
(Accessed September 1, 2025).

2. Seattle: Institute for Health Metrics and Evaluation. 2021 Global Burden of
Disease (GBD). (2024). Available online at: https://vizhub.healthdata.org/gbd-results/
(Accessed May 16, 2024).

3. Aguirre Velasco A, Cruz ISS, Billings J, Jimenez M, Rowe S. What are the barriers,
facilitators and interventions targeting help-seeking behaviours for common mental
health problems in adolescents? A systematic review. BMC Psychiatry. (2020) 20:293.
doi: 10.1186/s12888-020-02659-0

4. RRsch N, Angermeyer MC, Corrigan PW. Mental illness stigma: concepts,
consequences, and initiatives to reduce stigma. Eur Psychiatry. (2005) 20:529-39.
doi: 10.1016/j.eurpsy.2005.04.004

5. Shrivastava A, Johnston M, Bureau Y. Stigma of mental illness-1: clinical
reflections. Mens Sana Monogr. (2012) 10:70-84. doi: 10.4103/0973-1229.90181

6. Kim-Cohen J, Caspi A, Moffitt TE, Harrington H, Milne BJ, Poulton R. Prior
juvenile diagnoses in adults with mental disorder: developmental follow-back of a
prospective-longitudinal cohort. Arch Gen Psychiatry. (2003) 60:709-17. doi: 10.1001/
archpsyc.60.7.709

7. Radez ], Reardon T, Creswell C, Orchard F, Waite P. Adolescents’ Perceived
barriers and facilitators to seeking and accessing professional help for anxiety and
depressive disorders: A qualitative interview study. Eur Child Adolesc Psychiatry. (2022)
31:891-907. doi: 10.1007/s00787-020-01707-0

8. Clement S, Schauman O, Graham T, Maggioni F, Evans-Lacko S, Bezborodovs N,
et al. What is the impact of mental health-related stigma on help-seeking? A systematic
review of quantitative and qualitative studies. Psychol Med. (2015) 45:11-27.
doi: 10.1017/s0033291714000129

9. Gous G, Azoui M, Kramer RSS, Harris A. The effects of witness mental illness and
use of special measures in court on individual mock juror decision-making. Psychol
Crime Law. (2024) 30:937-70. doi: 10.1080/1068316x.2022.2137509

10. Schnyder N, Panczak R, Groth N, Schultze-Lutter F. Association between mental
health-related stigma and active help-seeking: systematic review and meta-analysis. Br |
Psychiatry. (2017) 210:261-8. doi: 10.1192/bjp.bp.116.189464

Frontiers in Psychiatry

10.3389/fpsyt.2025.1726878

Conflict of interest

The authors declared that this work was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declared that generative AI was not used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure
accuracy, including review by the authors wherever possible.
If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

11. Wang T, Huang QL, Li W. Perceived Public Stigma toward Psychological
Help: Psychometric Validation of the Stigma Scale for Receiving Psychological Help
among Chinese Law Students. Behav Sci (Basel). (2025) 15:1084. doi: 10.3390/
bs15081084

12. Wang Y, Qiao T, Liu C. The influence of internet information exposure on
chinese youth’s intention of online psychological counseling: based on sor theory and
the mindful coping model. Sci Rep. (2025) 15:10274. doi: 10.1038/s41598-025-94326-1

13. He S, Zhang Y, Zhang J, Shang C, Zhang H, Yan F. Professional
psychological help-seeking experience of adolescents with depressive disorder: A
qualitative study. J Psychosoc Nurs Ment Health Serv. (2025) 63:20-6. doi: 10.3928/
02793695-20250320-02

14. He X, Chen S, Zhang Q, He S, Yang L, Ma J. Mental health literacy and
professional psychological help-seeking attitudes among primary healthcare workers:
the mediating role of social support and mental illness stigma. Risk Manag Healthc
Policy. (2025) 18:703-18. doi: 10.2147/rmhp.S512458

15. Yamaguchi S, Ando S, Nishida A, Kasai K, Koike S. Contact experiences of
adolescents and family members are associated with decrease of personal stigma but
increase of perceived stigma. J Adolesc. (2025) 97:1569-80. doi: 10.1002/jad.12519

16. Kim S, Kim D. Mental health help-seeking among korean men: the influence of
stigma, masculine norms, and face. BMC Psychol. (2025) 13:461. doi: 10.1186/s40359-
025-02793-y

17. Yao M, Kadetz PI, Sidibe AM, Wu Y, Li ], Lyu J, et al. Teachers’ Perceptions of
student mental health in eastern China: A qualitative study. Int ] Environ Res Public
Health. (2021) 18:7271. doi: 10.3390/ijerph18147271

18. Zhang Z, Reavley N, Armstrong G, Morgan A. Public disclosures of mental
health problems on social media and audiences’ Self-reported anti-stigma effects.
Health Promot Int. (2025) 40:daae204. doi: 10.1093/heapro/daae204

19. Lange S, Gossmann E, Hofmann S, Fegert JM. Condemn or treat? The influence
of adults’ Stigmatizing attitudes on mental health service use for children. Int ] Environ
Res Public Health. (2022) 19:15951-21. doi: 10.3390/ijerph192315951

20. Wei Y, Hayden JA, Kutcher S, Zygmunt A, McGrath P. The effectiveness of
school mental health literacy programs to address knowledge, attitudes and help
seeking among youth. Early Interv Psychiatry. (2013) 7:109-21. doi: 10.1111/eip.12010

frontiersin.org


https://www.who.int/news-room/fact-sheets/detail/adolescent-mental-health
https://vizhub.healthdata.org/gbd-results/
https://doi.org/10.1186/s12888-020-02659-0
https://doi.org/10.1016/j.eurpsy.2005.04.004
https://doi.org/10.4103/0973-1229.90181
https://doi.org/10.1001/archpsyc.60.7.709
https://doi.org/10.1001/archpsyc.60.7.709
https://doi.org/10.1007/s00787-020-01707-0
https://doi.org/10.1017/s0033291714000129
https://doi.org/10.1080/1068316x.2022.2137509
https://doi.org/10.1192/bjp.bp.116.189464
https://doi.org/10.3390/bs15081084
https://doi.org/10.3390/bs15081084
https://doi.org/10.1038/s41598-025-94326-1
https://doi.org/10.3928/02793695-20250320-02
https://doi.org/10.3928/02793695-20250320-02
https://doi.org/10.2147/rmhp.S512458
https://doi.org/10.1002/jad.12519
https://doi.org/10.1186/s40359-025-02793-y
https://doi.org/10.1186/s40359-025-02793-y
https://doi.org/10.3390/ijerph18147271
https://doi.org/10.1093/heapro/daae204
https://doi.org/10.3390/ijerph192315951
https://doi.org/10.1111/eip.12010
https://doi.org/10.3389/fpsyt.2025.1726878
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

Yang et al.

21. Clement S, Lassman F, Barley E, Evans-Lacko S, Williams P, Yamaguchi S, et al.
Mass media interventions for reducing mental health-related stigma. Cochrane
Database Syst Rev. (2013) 2013:Cd009453. doi: 10.1002/14651858.CD009453.pub2

22. Mansfield R, Patalay P, Humphrey N. A systematic literature review of existing
conceptualisation and measurement of mental health literacy in adolescent research:
current challenges and inconsistencies. BMC Public Health. (2020) 20:607.
doi: 10.1186/s12889-020-08734-1

23. Costa MA, Moreira-Almeida A. The mind-brain problem: ethical and clinical
implications for psychiatry. Int Rev Psychiatry. (2025) 37:102-14. doi: 10.1080/
09540261.2025.2474965

24. Pinto-Foltz MD, Logsdon MC, Myers JA. Feasibility, acceptability, and initial
efficacy of a knowledge-contact program to reduce mental illness stigma and improve
mental health literacy in adolescents. Soc Sci Med. (2011) 72:2011-9. doi: 10.1016/
j.socscimed.2011.04.006

25. Yang J, Lopez Cervera R, Tye SJ, Ekker SC, Pierret C. Adolescent mental health
education inscied out: A case study of an alternative middle school population. ] Transl
Med. (2018) 16:84. doi: 10.1186/s12967-018-1459-x

26. Takeuchi J, Sakagami Y. Stigma among international students is associated with
knowledge of mental illness. Nagoya ] Med Sci. (2018) 80:367-78. doi: 10.18999/
nagjms.80.3.367

27. Stites SD, Schumann R, Kuz C, Harkins K, Largent E, Krieger A, et al. Are
knowledge and interpersonal contact cures for alzheimer's stigma? Data from
caregivers offer clues. Stigma Health. (2025) 10:199-213. doi: 10.1037/sah0000601

28. Penn DL, Guynan K, Daily T, Spaulding WD, Garbin CP, Sullivan M. Dispelling
the stigma of schizophrenia: what sort of information is best? Schizophr Bull. (1994)
20:567-78. doi: 10.1093/schbul/20.3.567

29. Ran MS, Peng MM, Yau YY, Zhang TM, Li XH, Wong IYL, et al. Knowledge,
contact and stigma of mental illness: comparing three stakeholder groups in hong kong.
Int J Soc Psychiatry. (2022) 68:365-75. doi: 10.1177/0020764021997479

30. Ran MS, Wang YZ, Lu PY, Weng X, Zhang TM, Deng SY, et al. Effectiveness of
enhancing contact model on reducing stigma of mental illness among family caregivers
of persons with schizophrenia in rural China: A cluster randomized controlled trial.
Lancet Reg Health West Pac. (2022) 22:100419. doi: 10.1016/j.Janwpc.2022.100419

31. Bowers H, Manion I, Papadopoulos D, Gauvreau E. Stigma in school-based
mental health: perceptions of young people and service providers. Child Adolesc Ment
Health. (2013) 18:165-70. doi: 10.1111/j.1475-3588.2012.00673.x

32. Kaushik A, Kostaki E, Kyriakopoulos M. The stigma of mental illness in children
and adolescents: A systematic review. Psychiatry Res. (2016) 243:469-94. doi: 10.1016/
j.psychres.2016.04.042

33. Kirchhoff S, Fretian AM, Okan O, Bauer U. Evaluating the effect of an adapted
mental health literacy intervention on mental health related stigma among secondary
students in Germany: results of a pre-post evaluation study. BMC Public Health. (2023)
23:1959. doi: 10.1186/s12889-023-16825-y

34. Pompeo-Fargnoli A. Mental health stigma among college students:
misperceptions of perceived and personal stigmas. ] Am Coll Health. (2022)
70:1030-9. doi: 10.1080/07448481.2020.1784904

35. Link BG. Understanding labeling effects in the area of mental-disorders - an
assessment of the effects of expectations of rejection. Am Sociological Rev. (1987) 52:96—
112. doi: 10.2307/2095395

36. Yin H, Wardenaar KJ, Xu G, Tian H, Schoevers RA. Mental health stigma and
mental health knowledge in chinese population: A cross-sectional study. BMC
Psychiatry. (2020) 20:323. doi: 10.1186/s12888-020-02705-x

37. Evans-Lacko S, Little K, Meltzer H, Rose D, Rhydderch D, Henderson C, et al.
Development and psychometric properties of the mental health knowledge schedule.
Can ] Psychiatry. (2010) 55:440-8. doi: 10.1177/070674371005500707

38. LiJ, LiJ, Thornicroft G, Huang Y. Levels of stigma among community mental
health staff in guangzhou, China. BMC Psychiatry. (2014) 14:231. doi: 10.1186/512888-
014-0231-x

39. Kigozi-Male NG, Heunis JC, Engelbrecht MC. Primary health care nurses'
Mental health knowledge and attitudes towards patients and mental health care in a
South African metropolitan municipality. BMC Nurs. (2023) 22:25. doi: 10.1186/
512912-023-01188-x

40. Yang YY, Wang C, Cai J, Mu YF, Zhou L, Wang YZ, et al. Mental illness-related
stigma and its associated factors among primary health care professionals in rural
China. Front Psychiatry. (2025) 16:1519527. doi: 10.3389/fpsyt.2025.1519527

41. Fang Q, Zhang TM, Wong YLI, Yau YY, Li XH, LiJ, et al. The mediating role of
knowledge on the contact and stigma of mental illness in hong kong. Int J Soc
Psychiatry. (2021) 67:935-45. doi: 10.1177/0020764020975792

42. LiJ, Fan 'Y, Zhong HQ, Duan XL, Chen W, Evans-Lacko S, et al. Effectiveness of
an anti-stigma training on improving attitudes and decreasing discrimination towards
people with mental disorders among care assistant workers in guangzhou, China. Int J
Ment Health Syst. (2019) 13:1. doi: 10.1186/s13033-018-0259-2

43. Dabby L, Tranulis C, Kirmayer LJ. Explicit and implicit attitudes of canadian
psychiatrists toward people with mental illness. Can ] Psychiatry. (2015) 60:451-9.
doi: 10.1177/070674371506001006

Frontiers in Psychiatry

10.3389/fpsyt.2025.1726878

44. Kopera M, Suszek H, Bonar E, Myszka M, Gmaj B, Ilgen M, et al. Evaluating
explicit and implicit stigma of mental illness in mental health professionals and medical
students. Community Ment Health J. (2015) 51:628-34. doi: 10.1007/s10597-014-9796-6

45. Owuamalam CK, Rubin M, Spears R. Revisiting 25 years of system motivation
explanation for system justification from the perspective of social identity model of
system attitudes. Br J Soc Psychol. (2018) 58:362-81. doi: 10.1111/bjso.12285

46. Catthoor K, Feenstra D], Hutsebaut J, Schrijvers D, Sabbe B. Adolescents with
personality disorders suffer from severe psychiatric stigma: evidence from a sample of
131 patients. Adolesc Health Med Ther. (2015) 6:81-9. doi: 10.2147/ahmt.S76916

47. Sahin E, Topkaya N. Adaptation of the devaluation-discrimination scale into
turkish: A comprehensive psychometric analysis. Assessment. (2023) 30:51-72.
doi: 10.1177/10731911211039284

48. Umaia-Taylor AJ, Tynes BM, Toomey RB, Williams DR, Mitchell KJ. Latino
adolescents' Perceived discrimination in online and offline settings: an examination of
cultural risk and protective factors. Dev Psychol. (2015) 51:87-100. doi: 10.1037/a0038432

49. Pingani L, Catellani S, Del Vecchio V, Sampogna G, Ellefson SE, Rigatelli M,
et al. Stigma in the context of schools: analysis of the phenomenon of stigma in a
population of university students. BMC Psychiatry. (2016) 16:29. doi: 10.1186/512888-
016-0734-8

50. Corrigan P, Markowitz FE, Watson A, Rowan D, Kubiak MA. An attribution
model of public discrimination towards persons with mental illness. ] Health Soc Behav.
(2003) 44:162-79. doi: 10.2307/1519806

51. Hing N, Russell AM. How anticipated and experienced stigma can contribute to
self-stigma: the case of problem gambling. Front Psychol. (2017) 8:235. doi: 10.3389/
fpsyg.2017.00235

52. Zheng Q, Chen M, Hu J, Zhou T, Wang P. Appearance comparison, body
appreciation, and adolescent depressive symptoms: roles of gender, age, and body-mass
index. Psychol Res Behav Manag. (2024) 17:3473-84. doi: 10.2147/prbm.S483375

53. Bartels C, Wegrzyn M, Wiedl A, Ackermann V, Ehrenreich H. Practice effects in
healthy adults: A longitudinal study on frequent repetitive cognitive testing. BMC
Neurosci. (2010) 11:118. doi: 10.1186/1471-2202-11-118

54. Crutzen R, Goéritz AS. Does social desirability compromise self-reports of
physical activity in web-based research? Int ] Behav Nutr Phys Act. (2011) 8:31. doi: 10.1186/
1479-5868-8-31

55. Bitta MA, Baariu J, Fondo E, Kariuki SM, Lennox B, Newton C.
Validating Measures of Stigma against Those with Mental Illness among a
Community Sample in Kilifi Kenya. Glob Ment Health (Camb). (2022) 9:241-8.
doi: 10.1017/gmh.2022.26

56. Cochrane KM, Williams BA, Fischer JAJ, Samson KLI, Pei LX, Karakochuk CD.
Regression to the mean: A statistical phenomenon of worthy consideration in anemia
research. Curr Dev Nutr. (2020) 4:nzaal52. doi: 10.1093/cdn/nzaal52

57. Elliott G, Isaac CL, Muhlert N. Measuring forgetting: A critical review of
accelerated long-term forgetting studies. Cortex. (2014) 54:16-32. doi: 10.1016/
j-cortex.2014.02.001

58. Kimmerle J, Moskaliuk J, Oeberst A, Cress U. Learning and collective knowledge
construction with social media: A process-oriented perspective. Educ Psychol. (2015)
50:120-37. doi: 10.1080/00461520.2015.1036273

59. Kooloos JGM, Bergman EM, Scheffers M, Schepens-Franke AN, Vorstenbosch
M. The effect of passive and active education methods applied in repetition activities on
the retention of anatomical knowledge. Anat Sci Educ. (2020) 13:458-66. doi: 10.1002/
ase.1924

60. Souza AC, Alexandre NMC, Guirardello EB. Psychometric properties in
instruments evaluation of reliability and validity. Epidemiol Serv Saude. (2017)
26:649-59. doi: 10.5123/s1679-49742017000300022

61. Ben-Ze'ev A. In defense of moderate romantic curiosity and information
avoidance: A conceptual outlook of balanced curiosity. J Psychol. (2024) 158:47-63.
doi: 10.1080/00223980.2023.2253970

62. Praharso NF, Tear MJ, Cruwys T. Stressful life transitions and wellbeing: A
comparison of the stress buffering hypothesis and the social identity model of identity
change. Psychiatry Res. (2017) 247:265-75. doi: 10.1016/j.psychres.2016.11.039

63. Lee JK. The effects of social comparison orientation on psychological well-being
in social networking sites: serial mediation of perceived social support and self-esteem.
Curr Psychol. (2022) 41:6247-59. doi: 10.1007/s12144-020-01114-3

64. Mahoney C, Becerra BJ, Arias D, Romano JE, Becerra MB. We've always been
kind of kicked to the curb": A mixed-methods assessment of discrimination experiences
among college students. Int | Environ Res Public Health. (2022) 19:9607. doi: 10.3390/
ijerph19159607

65. Pfundmair M, Graupmann V, Frey D, Aydin N. The different behavioral
intentions of collectivists and individualists in response to social exclusion. Pers Soc
Psychol Bull. (2015) 41:363-78. doi: 10.1177/0146167214566186

66. FreeFre AM, Graf P, Kirchhoff S, Glinphratum G, Bollweg TM, Sauzet O,
et al. The long-term effectiveness of interventions addressing mental health
literacy and stigma of mental illness in children and adolescents: systematic
review and meta-analysis. Int | Public Health. (2021) 66:1604072. doi: 10.3389/
ijph.2021.1604072

frontiersin.org


https://doi.org/10.1002/14651858.CD009453.pub2
https://doi.org/10.1186/s12889-020-08734-1
https://doi.org/10.1080/09540261.2025.2474965
https://doi.org/10.1080/09540261.2025.2474965
https://doi.org/10.1016/j.socscimed.2011.04.006
https://doi.org/10.1016/j.socscimed.2011.04.006
https://doi.org/10.1186/s12967-018-1459-x
https://doi.org/10.18999/nagjms.80.3.367
https://doi.org/10.18999/nagjms.80.3.367
https://doi.org/10.1037/sah0000601
https://doi.org/10.1093/schbul/20.3.567
https://doi.org/10.1177/0020764021997479
https://doi.org/10.1016/j.lanwpc.2022.100419
https://doi.org/10.1111/j.1475-3588.2012.00673.x
https://doi.org/10.1016/j.psychres.2016.04.042
https://doi.org/10.1016/j.psychres.2016.04.042
https://doi.org/10.1186/s12889-023-16825-y
https://doi.org/10.1080/07448481.2020.1784904
https://doi.org/10.2307/2095395
https://doi.org/10.1186/s12888-020-02705-x
https://doi.org/10.1177/070674371005500707
https://doi.org/10.1186/s12888-014-0231-x
https://doi.org/10.1186/s12888-014-0231-x
https://doi.org/10.1186/s12912-023-01188-x
https://doi.org/10.1186/s12912-023-01188-x
https://doi.org/10.3389/fpsyt.2025.1519527
https://doi.org/10.1177/0020764020975792
https://doi.org/10.1186/s13033-018-0259-2
https://doi.org/10.1177/070674371506001006
https://doi.org/10.1007/s10597-014-9796-6
https://doi.org/10.1111/bjso.12285
https://doi.org/10.2147/ahmt.S76916
https://doi.org/10.1177/10731911211039284
https://doi.org/10.1037/a0038432
https://doi.org/10.1186/s12888-016-0734-8
https://doi.org/10.1186/s12888-016-0734-8
https://doi.org/10.2307/1519806
https://doi.org/10.3389/fpsyg.2017.00235
https://doi.org/10.3389/fpsyg.2017.00235
https://doi.org/10.2147/prbm.S483375
https://doi.org/10.1186/1471-2202-11-118
https://doi.org/10.1186/1479-5868-8-31
https://doi.org/10.1186/1479-5868-8-31
https://doi.org/10.1017/gmh.2022.26
https://doi.org/10.1093/cdn/nzaa152
https://doi.org/10.1016/j.cortex.2014.02.001
https://doi.org/10.1016/j.cortex.2014.02.001
https://doi.org/10.1080/00461520.2015.1036273
https://doi.org/10.1002/ase.1924
https://doi.org/10.1002/ase.1924
https://doi.org/10.5123/s1679-49742017000300022
https://doi.org/10.1080/00223980.2023.2253970
https://doi.org/10.1016/j.psychres.2016.11.039
https://doi.org/10.1007/s12144-020-01114-3
https://doi.org/10.3390/ijerph19159607
https://doi.org/10.3390/ijerph19159607
https://doi.org/10.1177/0146167214566186
https://doi.org/10.3389/ijph.2021.1604072
https://doi.org/10.3389/ijph.2021.1604072
https://doi.org/10.3389/fpsyt.2025.1726878
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	The causal relationship between mental illness-related stigma and mental health knowledge among adolescents at different educational stages: a longitudinal cross-lagged study
	1 Introduction
	2 Methods
	2.1 Participants and sampling procedure
	2.2 Implementation and measures
	2.2.1 Demographic data
	2.2.2 Mental illness-related stigma
	2.2.3 Mental health knowledge

	2.3 Statistical analysis

	3 Results
	3.1 Descriptive statistical analysis
	3.2 Correlation analysis
	3.3 Cross-lagged panel modeling analysis

	4 Discussion
	5 Limitation
	6 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	References


