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Background and objective: Cancer, as the second leading cause of death
worldwide, poses significant challenges to human health and socio-economic
development. In recent years, the incidence of cancer has shown a trend
toward younger populations, drawing attention to cancer prevention education
among college students. However, research on the specific impact of cancer
prevention education on the mental health of college students is limited. This
study aims to explore the impact of cancer prevention education on the mental
health of college students, revealing the mediating role of disease awareness
and the moderating roles of psychological resilience and cultural differences.

Methods: A difference-in-differences (DID) approach was used, involving 1,670
freshmen from a Chinese university, divided into an experimental group (n = 835)
and a control group (n =835). The experimental group received a semester-
long cancer prevention education program. Data were collected monthly from
November 2022 to June 2023 using the Depression Anxiety Stress Scales (DASS-
21) and a custom Disease Awareness Scale.

Results: The study found a significant improvement in mental health scores
among the experimental group, with an average increase of 14.738 points on
the DASS-21 scale (p <0.001), representing a 23% reduction in stress, anxiety,
and depression levels compared to the control group. Disease awareness in the
experimental group improved by 17%, as measured by the Disease Awareness
Scale, with a mediation effect of 3.563 points (p <0.001). Furthermore,
psychological resilience and cultural differences moderated the impact of
the education program, with those scoring higher in resilience showing an
additional 8% improvement in mental health scores (moderation effect = 0.892,
p <0.001), and cultural differences accounting for a 5% variance (moderation
effect=0.756, p <0.001) in the outcomes.

Conclusion: This study demonstrates that systematic and scientific cancer
prevention education has a significant positive impact on the mental health of
college students. Universities should promote comprehensive and personalized
health education strategies to improve disease awareness, foster psychological
resilience, and emphasize cultural differences, thereby enhancing the overall
physical and mental health of college students and promoting their holistic
development. This finding provides important empirical support and theoretical
basis for the design and implementation of health education in universities.
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1 Introduction

Cancer imposes a significant clinical burden, disrupts normal
social order, and drains many economic resource (1). According to
data released by the International Agency for Research on Cancer
(TARC) of the World Health Organization, there were 20 million new
cancer cases globally in 2022, with nearly 9.7 million deaths. In China
alone, there were approximately 4.8 million new cancer cases
(accounting for 24% of the global total) and around 2.6 million cancer
deaths (accounting for 26.7% of the global total) in 2022 (2). Despite
improvements in the survival rates of many cancer patients, cancer
remains the second leading cause of death worldwide and is projected
to surpass heart disease as the leading cause of death within the next
40years (3, 4). Notably, young cancer patients tend to be overlooked
compared to the oder adult. In recent years, the incidence of cancer
has been rising among young people (3, 5). Effectively preventing
cancer and reducing cancer risk among young people has become an
urgent public health issue. College students represent a crucial
demographic in the fight against cancer due to their high learning
capacity and potential for long-term behavior modification. However,
they also face unique challenges related to cancer risk behaviors.
Recent studies indicate that a significant proportion of college students
engage in behaviors that increase their cancer risk (5, 6), such as
smoking, excessive alcohol consumption, unhealthy dietary habits,
and physical inactivity (7-9). These behaviors are often exacerbated
by the newfound independence and lifestyle changes associated with
university life. Additionally, there is a notable lack of awareness and
preventive practices regarding cancer among this group, making them
a critical target for educational interventions. Given these factors, the
selection of college students as the study population is strategic and
crucial. They are at a formative stage of life where educational
interventions can have a lasting impact, not only in terms of
knowledge acquisition but also in shaping attitudes and behaviors
toward health.

In the global cancer prevention strategy, cancer prevention
education in universities has gradually become indispensable. But, the
current status of cancer prevention efforts among college students is
inadequate, with many institutions lacking comprehensive programs
that address both behavioral and informational aspects of cancer risk
reduction. This gap is particularly concerning given the rising
incidence of cancer among younger populations, which underscores
the urgency of targeted prevention strategies. Especially in China, an
increasing number of universities are conducting in-depth cancer
prevention education for undergraduates and graduate students. This
education aims to provide scientific and comprehensive knowledge,
guiding the student population to develop correct cancer prevention
awareness and healthy behaviors. However, the specific impact of
cancer prevention education on the mental health of college students
remains controversial, with existing research lacking relevant
discussion. On one hand, some scholars argue that the direct
disclosure of disease facts and vivid presentation of case stories in
current cancer prevention education practices negatively affect college
students’ mental health. Without timely and effective psychological
counseling and support, it may trigger excessive health anxiety and
disease phobia (10, 11). Students may become overly concerned and
doubtful about their health, associating minor physical discomfort
with cancer symptoms, thereby increasing their psychological burden
(12). On the other hand, some scholars believe that cancer prevention
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education significantly enhances college students’ correct
understanding of cancer, shaping healthy values. After systematic
cancer prevention education, students can approach cancer more
rationally (13), understand its preventability and controllability, adjust
unhealthy habits, and master scientific prevention strategies and early
detection methods (14). While existing research extensively explores
the relationship between cancer prevention education and college
students’ mental health, it lacks evidence on the causal relationship
between the two and in-depth exploration of the conditions and
environments under which cancer prevention education positively or
negatively impacts students’ mental health.

In studying the impact of cancer prevention education on college
students’ mental health, the social cognitive theory, psychological
resilience theory, and cross-cultural adaptation theory provide strong
frameworks, helping to comprehensively understand the roles of
disease awareness, psychological resilience, and cultural differences.
According to social cognitive theory, students’ cognition of cancer
prevention knowledge and risks directly influences their attitudes and
behaviors (15). A high level of health knowledge reduces panic,
enhances self-efficacy, and moderate risk perception encourages
proactive preventive behaviors. Psychological resilience theory
emphasizes individuals’ adaptive capacity when facing stress; students
with high psychological resilience are more likely to adopt positive
coping strategies and maintain good mental health (16, 17). Cross-
cultural adaptation theory points out that cultural background
influences students’ understanding and attitudes toward diseases, with
significant differences in the acceptance of health behaviors and
preventive measures among students from different cultural
backgrounds (18, 19). For instance, some cultures emphasize family
support, while others stress personal responsibility. By
comprehensively considering these factors, more effective educational
strategies can be developed, enhancing the effectiveness of cancer
prevention education and promoting students’ mental health. This
integrated approach provides a comprehensive perspective for
understanding and improving cancer prevention education, aiding in
the formulation of personalized educational interventions.

Based on the above discussion, this study aims to address the

following key questions:

1. What is the specific impact of cancer prevention education on
the mental health development of college students?

2. What is the role of disease awareness in the relationship
between cancer prevention education and the mental health of
college students?

3. How do psychological resilience and cultural differences
moderate the impact of cancer prevention education on the
mental health of college students?

This study employs the difference-in-differences (DID) method,
involving 1,670 freshmen from a Chinese university to explore the
impact of cancer prevention education on the mental health of college
students. The research process includes sample selection, data
collection, baseline survey, and follow-up surveys, controlling for
confounding variables, and using the DID method to analyze the
causal effects of educational interventions. The specific contributions
of this study are as follows: (1) Clarifying the specific impact of cancer
prevention education: This study uses the DID method to confirm that
cancer prevention education significantly improves the mental health
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of college students. This contribution provides empirical support for
the practical effects of cancer prevention education in universities,
demonstrating its effectiveness in promoting students’ mental health.
(2) Revealing the mediating role of disease awareness: The study finds
that disease awareness plays an important mediating role in the
relationship between cancer prevention education and the mental
health of college students. This finding helps to understand the
relationship between educational content and students’ psychological
responses, guiding the design of future educational interventions.(3)
Exploring the moderating role of psychological resilience and cultural
differences: Results show that students with high psychological
resilience benefit more from cancer prevention education, exhibiting
more positive coping strategies. Additionally, students from different
cultural backgrounds show significant differences in their acceptance
of education and its impact on mental health. These findings
emphasize the importance of personalized education, suggesting that
educational interventions should consider students’ psychological and
cultural backgrounds to improve educational outcomes and students’
mental health.

The remaining sections of this study are arranged as follows: the
second part is the literature review; the third part is the theoretical
analysis and research hypotheses; the fourth part is the research
design, introducing the research subjects, data sources and processing,
research tools and methods; the fifth part presents the research results;
the sixth part is the discussion; and the seventh part is the conclusion
and research limitations.

2 Literature review

2.1 Research on university cancer
prevention education

University cancer prevention education involves establishing
educational objectives, constructing content systems, selecting
teaching methods, and evaluating educational outcomes, while also
considering its potential impact on students’ mental health (20). The
core objective of cancer prevention education is to enhance college
students’ scientific understanding of the nature of cancer, risk factors,
early detection, and preventive measures, as well as to instill positive
health concepts, encouraging them to actively participate in daily
cancer prevention behaviors (21-23). To achieve this goal, researchers
advocate for comprehensive and diversified educational content,
covering both the basic biological principles and epidemiological
characteristics of diseases, as well as the cultivation of healthy lifestyles
and the teaching of psychological adjustment skills. This approach
aims to convey disease knowledge while alleviating the psychological
stress that disease information may cause (24).

In terms of teaching methods, research continuously promotes the
application of modern teaching techniques, such as digital media and
virtual reality, to enhance interactivity and interest, thereby
stimulating students’ learning interest and participation (25, 26).
Contextual and experiential teaching models are also increasingly
advocated, using case analysis, role-playing, and field visits to allow
students to experience and learn cancer prevention knowledge in real-
life situations, thereby improving their ability to apply knowledge (27).

Regarding the evaluation of educational outcomes, besides focusing
on the impact of cancer prevention education on changes in students’
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health behaviors, such as regular check-ups and the adoption of healthy
lifestyles (28, 29), research also places high importance on the
psychological impact of the educational process. Studies have found
that while educational activities help improve students’ disease
awareness, improper handling, such as overemphasizing the suffering
or risk of the disease, may induce psychological fear and health anxiety
among students (30). Therefore, it is crucial to incorporate psychological
counseling and coping strategies training in the educational process to
ensure the dissemination of disease prevention knowledge while
maintaining and enhancing the mental health of college students.

2.2 Research on college students’ mental
health

Research on college students’ mental health delves into the
numerous factors influencing their mental well-being, including
sources of psychological stress, adaptability, incidence of psychological
disorders, and the demand for and strategies of psychological health
services. Firstly, college students face a wide range of psychological
stressors, including academic pressures, professional choices, exam and
employment stress (31-33), as well as social psychological factors such
as handling interpersonal relationships, romantic issues, and the stress
of living independently away from home (34). Mental health status is
closely linked to students’ academic achievement, life satisfaction, and
future career development (35, 36). Studies indicate that good mental
health not only enhances students’ academic performance, innovation
capability, and teamwork skills but is also a prerequisite for achieving
a high-quality life and successfully entering the workforce (37). The
establishment and improvement of university mental health service
systems provide necessary psychological support and counseling
services to college students, effectively alleviating psychological stress
and reducing the incidence of psychological disorders (38, 39). When
dealing with specific diseases, such as the psychological distress caused
by cancer, including disease fear and health anxiety, researchers have
developed a series of targeted psychological intervention programs,
such as cognitive-behavioral therapy and psychological resilience
training (40). In recent years, the application of positive psychology in
college students’ mental health education has become increasingly
prominent. By cultivating students’ psychological resilience, optimistic
attitudes, and positive coping strategies, the overall mental health level
is improved, helping them cope with various challenges in life (41).

2.3 Research on disease awareness,
psychological resilience, and cultural
differences among college students

The disease awareness, psychological resilience, and cultural
differences of college students are critical factors influencing their
health behaviors, psychological states, and ability to cope with
diseases. Research in these areas aims to understand the characteristics
of the college student population to conduct targeted mental health
interventions. The level of disease awareness among college students
has a profound impact on their health behavior decisions and mental
health status. Research on college students’ disease awareness focuses
on their scientific understanding of various cancers, including the
causes, transmission routes, symptoms, preventive measures, and

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1446225
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Jiaetal.

treatment methods of cancer (42). Studies have shown that higher
disease awareness can encourage students to take proactive preventive
measures, such as regular health check-ups and adherence to healthy
lifestyles (43, 44). However, the relationship between disease awareness
and mental health is not linearly simple; excessive awareness can lead
to undue worry and psychological stress. Therefore, cancer prevention
education must balance knowledge dissemination with psychological
adjustment to avoid inducing excessive anxiety (45).

Psychological resilience refers to an individual’s ability to recover
from or grow through stress, setbacks, or illness. Researchers
accurately assess this using psychological resilience scales (46).
Students with strong psychological resilience can cope more effectively
with psychological stress when facing severe illnesses such as cancer,
turning challenges into growth opportunities, thereby maintaining
and enhancing their mental health (47). Researchers use psychological
resilience scales to assess college students’ psychological resilience and
explore how to enhance it through resilience training and positive
psychology interventions to help them better cope with academic, life
pressures, and disease challenges (48, 49).

Research on cultural differences among college students focuses on
analyzing how different cultural backgrounds affect their disease
awareness, health behaviors, and psychological responses. Students
from different cultural backgrounds may hold varying views and
attitudes toward diseases. For instance, some cultures may avoid openly
discussing diseases, which can lead to feelings of isolation and
helplessness when students face cancer information, increasing their
psychological burden (50). Therefore, in implementing cancer
prevention education, researchers emphasize the importance of cultural
sensitivity. They advocate for designing and implementing educational
strategies that are appropriate for students from diverse cultural
backgrounds, respecting and drawing on traditional wisdom about
health and disease from different cultures, and guiding students to
establish scientifically sound and culturally adaptive disease awareness
and coping strategies (30). This approach not only overcomes potential
psychological barriers brought by cultural differences but also helps
ensure that cancer prevention education maximizes its effectiveness in
maintaining the mental health of college students.

Upon reviewing existing literature, it is found that most research
on college students mental health focuses on identifying and
addressing psychological problems within the student population,
with a lack of corresponding preventive measures. Additionally,
existing studies have not explored the relationship between cancer
prevention education and college students’ mental health, providing a
valuable breakthrough point for this study.

3 Theoretical hypotheses

3.1 The impact of cancer prevention
education on college students’ mental
health

The Health Belief Model (HBM) emphasizes factors influencing
health behavior
susceptibility, perceived severity, perceived benefits of health behavior,

individuals’ decisions, including perceived
perceived barriers to health behavior, and cues to action (51, 52). In
cancer prevention education, the HBM can help us understand how

college students form their understanding of cancer through the
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educational process and how these cognitions affect their mental health
(53). On one hand, educational activities that enhance college students’
scientific understanding of cancer can increase their awareness of
disease risk, knowledge of preventive measures, and appreciation of
healthy lifestyles, thus guiding them to adopt healthy behaviors and
improve their quality of life, indirectly maintaining and enhancing
mental health (54). However, on the other hand, if the educational
content overly emphasizes the severity and threat of cancer without
adequate psychological counseling, it may trigger fear of the disease
and health anxiety, consistent with the perceived severity component
of the HBM, where excessive emphasis on severity may induce negative
psychological reactions (55). Therefore, this study hypothesizes:

H1: Cancer prevention education affects the mental health of
college students.

H1la: Cancer prevention education may have a positive impact on
the mental health of college students.

H1b: Cancer prevention education may have a negative impact on

the mental health of college students.

3.2 The mediating role of disease
awareness in the impact of cancer
prevention education on college students’
mental health

Disease awareness, as a core mediating variable in the relationship
between cancer prevention education and the mental health of college
students, can be explained through the lens of Social Cognitive Theory
(SCT). SCT emphasizes the interaction between an individual’s
cognition, behavior, and environment (15). When college students
enhance their scientific understanding of diseases through cancer
prevention education, they are more likely to form positive health
beliefs and self-efficacy, realizing that cancer is not an unavoidable fate
but a risk that can be reduced through scientific preventive measures
and personal behavior changes. This realization can reduce the fear
and anxiety caused by ignorance (56, 57). This cognitive shift can
effectively modulate their psychological response to cancer-related
information, reducing unnecessary psychological stress, thus
establishing a positive mediating bridge between disease awareness
and mental health. Therefore, this study hypothesizes:

H2: Disease awareness mediates the impact of cancer prevention
education on the mental health of college students.

3.3 The moderating role of psychological
resilience in the impact of cancer
prevention education on college students’
mental health

Psychological resilience theory posits that individuals with high
psychological resilience can quickly recover and maintain a good
psychological state when facing stress, challenges, and adversity (16,
17). In cancer prevention education, college students with strong
psychological resilience can more effectively cope with the
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psychological impact of disease information, using self-adjustment
and positive coping strategies to turn stress into motivation for growth,
thus maintaining good mental health when facing cancer prevention
education (58, 59). Therefore, educators should focus on cultivating
college students” psychological resilience when implementing cancer
prevention education, providing psychological support and counseling
to help them enhance their psychological resilience, thereby mitigating
the potential negative psychological effects of cancer prevention
education. Hence, psychological resilience can effectively moderate
the impact of cancer prevention education on the mental health of
college students. Therefore, this study hypothesizes:

H3: Psychological resilience positively moderates the impact of
cancer prevention education on the mental health of college students.

3.4 The moderating role of cultural
differences in the impact of cancer
prevention education on college students’
mental health

Given the potential impact of cultural differences on college
students’ disease awareness and mental health, cross-cultural
adaptation theory provides a framework for analyzing how students
from different cultural backgrounds understand and respond to cancer
prevention education and how to consider cultural sensitivity in the
educational process to avoid psychological stress caused by cultural
differences. College students from different cultural backgrounds may
have significantly different cognitions, attitudes, and acceptance levels
regarding cancer and educational content, affecting their psychological
response to cancer prevention education and their mental health status
(18, 19). In some cultures, cancer may be considered a taboo topic, and
open discussion may increase students’ psychological burden (60, 61);
in contrast, in cultures that encourage openness and education, cancer
prevention education may be seen as a crucial means of promoting
health (62). Therefore, cultural differences play a significant
moderating role in the impact of cancer prevention education on the
mental health of college students (63). When implementing cancer
prevention education, educators need to fully consider the impact of
cultural differences, adopting culturally sensitive educational strategies
to reduce the potential stress caused by cultural background differences
on college students’ mental health, ensuring that the content and
methods of education better serve every student, thereby achieving
comprehensive maintenance and enhancement of college students’
mental health. Therefore, this study hypothesizes:

H4: Cultural differences positively moderate the impact of cancer
prevention education on the mental health of college students
(Figure 1).

4 Research design

4.1 Research subjects
This study focuses on the freshmen of the 2022 cohort from a

university in China. The selection of this group as the research
subjects is based on several considerations: first, freshmen are at a
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critical transition stage from high school to university, making their
psychological state and behavioral habits relatively malleable, and
they have a strong ability to adapt to new environments and accept
new knowledge; second, they possess a strong capacity for learning
and a willingness to accept new knowledge, making them suitable for
intervention studies on cancer prevention education. To ensure the
representativeness of the sample and the generalizability of the
research results, the subjects will be stratified and randomly sampled
based on factors such as gender, major, and region, ensuring a
balanced distribution across various dimensions. The experimental
group will receive a semester-long systematic cancer prevention
education intervention, while the control group will not receive
any intervention.

According to the university’s teaching schedule and curriculum
planning, some freshmen of the 2022 cohort will undergo cancer
prevention education from March to June 2023, while the remaining
students will be scheduled from September to December 2023.
Therefore, in the specific survey process, this study conducted
monthly tests on the two groups of students from November 2022 to
June 2023, conducting a total of 8 tests. The first test was at the end of
November 2022, the second test at the end of December 2022, the
third test at the end of January 2023, and the fourth test at the end of
February 2023. During these four tests, neither the experimental
group nor the control group received cancer prevention education. In
March 2023, the experimental group began receiving cancer
prevention education. Subsequent tests were: the fifth test at the end
of March 2023, the sixth test at the end of April 2023, the seventh test
at the end of May 2023, and the eighth test at the end of June 2023,
marking the end of the cancer prevention education.

The questionnaires were administered in person to ensure high
response rates and to clarify any doubts the students might have while
answering. Data collection was supervised by trained research
assistants to minimize response bias and ensure data quality. Each
round of data collection involved distributing 1800 questionnaires,
with responses collected and validated in real-time to check for
completeness and consistency. Following each data collection phase,
the questionnaires were reviewed for validity, and any with incomplete
or inconsistent answers were excluded from the analysis. After eight
rounds of data collection, a final sample of valid responses from 1,670
students was obtained, providing a robust dataset for assessing the
impact of the cancer prevention education intervention.

4.2 Research variables

The questionnaires used in this study were designed by faculty
members from Guangdong Medical University, who have expertise in
public health and educational research. The design process involved
extensive literature reviews and consultations with subject matter
experts to ensure that the questionnaires were comprehensive and
aligned with the study’s objectives. Each questionnaire comprised
several sections:

1. Basic Information Survey: This section collects demographic
information about the students, including but not limited to
name, age, gender, major, family background (e.g., parents’
occupation, family income), and health status (e.g., past
medical history, family medical history).
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FIGURE 1
Research framework.

2. Mental Health Scale: This study uses the Depression Anxiety
Stress Scales (DASS-21) to assess students’ levels of depression,
anxiety, and stress (64, 65). The DASS-21 consists of 21 items,
each rated on a four-point Likert scale (0= Did not apply to me
at all, 1 = Applied to me to some degree, 2= Applied to me to a
considerable degree, 3=Applied to me very much). Each
dimension (depression, anxiety, stress) has seven items. To
ensure that higher scores indicate better mental health, the
DASS-21 scores need to be reversed. The specific steps are:
First, reverse the scores: 0 becomes 3, 1 becomes 2, 2 becomes
1, and 3 becomes 0. Then, calculate the subscale scores: add up
the reversed scores of the 7 items for each dimension
(depression, anxiety, stress) to get the dimension scores. Finally,
calculate the total score: add up the reversed scores of all 21
items to get the total score. Higher scores indicate better mental
health status.

3. Disease Awareness Scale: This study designed a specific disease
awareness questionnaire to assess students’ knowledge of
cancer and its prevention. The questionnaire includes the
following sections: Cancer Risk Factors: Assesses students’
awareness of common cancer risk factors such as smoking,
alcohol consumption, unhealthy diet, and genetic factors (66).
Symptom Recognition: Evaluates students’ ability to recognize
early symptoms of cancer, such as unexplained weight loss,
persistent fatigue, and abnormal bleeding (67). Preventive
Measures: Assesses students’ knowledge of cancer prevention
measures, such as regular check-ups, healthy diet, adequate
exercise, and vaccination (68). Each item is rated on a five-
point Likert scale (1=Very unfamiliar, 2=Unfamiliar,
3=Neutral, 4 = Familiar, 5= Very familiar). Higher total scores
indicate higher disease awareness.

4. Psychological Resilience Scale: This study uses the Connor-
Davidson Resilience Scale (CD-RISC) to assess students’
adaptability when facing stress and challenges (69). The
CD-RISC includes 25 items, each rated on a five-point Likert
scale (0=Not true at all, 1 =Rarely true, 2=Sometimes true,
3=O0ften true, 4 =True nearly all the time). The total resilience
score is obtained by summing the scores of all 25 items. Higher
scores indicate stronger psychological resilience and greater
ability to adapt to stress and challenges.

5. Cultural Adaptation Scale: This study uses the Cross-Cultural
Adaptation Scale to assess students’ adaptability and attitudes
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in different cultural contexts. The scale is based on the cross-
cultural adaptation model by Searle and Ward (70) and
includes three sections: cultural identity, cultural adaptation,
and social support (70). Cultural Identity: Assesses students’
sense of identity with their own culture, including five items.
For example, “T have a strong sense of belonging to my culture”
Each item is rated on a five-point Likert scale (1 =Strongly
disagree, 2=Disagree, 3=Neutral, 4=Agree, 5=Strongly
agree). Cultural Adaptation: Assesses students’ adaptation in a
different cultural environment, including five items. For
example, “I can quickly adapt to new cultural habits in a
different cultural environment.” Each item is rated on a five-
point Likert scale (1=Strongly disagree, 2=Disagree,
3=Neutral, 4=Agree, 5=Strongly agree). Social Support:
Assesses the level of social support students receive in a cross-
cultural environment, including five items. For example, “I can
get enough support and help in a different cultural
environment.” Each item is rated on a five-point Likert scale
(1=Strongly disagree, 2=Disagree, 3=Neutral, 4=Agree,
5=Strongly agree). Finally, the scores of all items are summed
to get the total cultural adaptation score. Higher total scores
indicate stronger cultural adaptation ability.

4.3 Research tools and methods

The primary research tool used in this study is Stata 17 software.
Stata 17 offers robust data analysis and processing capabilities, making
it effective for handling panel data and conducting Difference-in-
Differences (DID) analysis. Additionally, Stata 17 supports various
regression analysis and model testing methods, such as Ordinary Least
Squares (OLS) and mixed-effects models, which are suitable for
testing moderation and mediation effects.

(1) DID model setup

The Difference-in-Differences method is a causal inference
technique commonly used to evaluate the effects of policies or
interventions (71, 72). It works by comparing changes before and after
the intervention between the experimental group and the control
group, thus eliminating the impact of time trends and other potential
confounding factors on the results. This study employs the DID
method to analyze the impact of cancer prevention education on the
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mental health of college students. The basic formula of the DID model
is as follows:

Yit = o + By Treat; + BoPost; +
B3 (Treat; x Post ) + B4Control + ¢ 1)

Where Y; represents the mental health score of individual i at time
t; Treat; is an indicator variable for the experimental group (cancer
prevention education group), with 1 for the experimental group and
0 for the control group; Post, is an indicator variable for the post-
intervention period, with 1 for the post-intervention period and 0 for
the pre-intervention period; f; is the DID estimator, representing the
net effect of cancer prevention education on mental health; €, is the
error term. The key to the DID approach is effectively controlling for
potential confounders that could bias the results. In this study,
we included several control variables to isolate the effect of the cancer
prevention education program. The control variables and the basis for
their selection are as follows: © Gender: Previous research indicates
that mental health responses to health education can differ
significantly by gender. Women are often more responsive to health
education interventions and may report higher levels of anxiety and
depression than men. Therefore, gender was included as a control
variable to account for these differences. @ Age: Although the study
focused on freshmen, age variations within this group could still
influence the outcomes. Younger students may have different levels of
maturity and coping mechanisms compared to slightly older students,
potentially affecting their mental health and receptiveness to
educational interventions. ® Major: Students’ academic majors can
influence their stress levels and access to health information. For
instance, students in health-related fields may have more baseline
knowledge about cancer prevention, affecting the perceived impact of
the intervention. Thus, we controlled for students’ majors to account
for these differences. @ Family Medical History: Including a variable
for family history of cancer was crucial as it could affect students’
baseline awareness and concern about cancer, influencing their
engagement with the educational content. ® Region of Origin:
Students’ cultural backgrounds and regional differences can
significantly impact their health behaviors and perceptions.
We controlled for the region of origin to account for these cultural and
social differences.

(2) Analyzing moderating effects

To further explore the moderating effects, this study employs an
Ordinary Least Squares (OLS) mixed-effects model. The mixed-
effects model is particularly advantageous in this context as it can
accommodate both fixed and random effects, thereby accounting for
individual heterogeneity and within-group correlation in
longitudinal and multilevel data. This feature is crucial for accurately
capturing the repeated measures data structure inherent in our study
design. In the analysis of moderating effects, we focus on how
psychological resilience and cultural differences influence the
relationship between cancer prevention education and mental health
outcomes. The presence of a moderating effect suggests that the
strength or direction of the relationship between the independent
variable (cancer prevention education) and the dependent variable
(mental health outcomes) varies according to the level of the
moderating variable (Equation 2).
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Yit = o+ a + By Treat; + BoPost; + B3 (Treati X Postt)
+BaM; + Bs (Treati X Mi) + BeControl + € (2)

Where M, is the moderating variable, such as psychological
resilience or cultural differences. The control variables are the same as
mentioned above.

(3) Analyzing mediating effects

When testing the mediation effect, this study explores the
mediating role of disease awareness in the relationship between cancer
prevention education and college students’ mental health. The
mediation effect model involves three steps, with the remaining two
steps building on Equation 1:

First step: The first step involves testing the effect of the cancer
prevention education intervention on the mediating variable, disease
awareness. This step helps to establish whether the intervention
significantly influences the mediator. The regression equation is
formulated as follows (Equation 3):

Djt = oo + Py Treat; + BoPost; +
B3 (Treat; x Post; ) + B4Control + ¢ (3)

Where D, is the mediating variable, disease awareness.

Second step: The second step involves examining the effect of the
mediating variable (disease awareness) on the outcome variable
(mental health), while also controlling for the direct effect of cancer
prevention education. This step assesses whether the mediator has a
significant impact on mental health and the extent to which it explains
the effect of the intervention (Equation 4):

Yit = o+ oo + By Treat; + BoPost; +
B3 (Treat; x Post ) + B4Dj; + BsControl + et (4)

Through the aforementioned methods and models, this study
systematically analyzes the impact of cancer prevention education on
the mental health of college students, revealing the moderating and
mediating effects involved.

5 Research results

5.1 Reliability and validity testing of the
questionnaire and parallel trend testing

In this study, we conducted rigorous reliability and validity testing
on the questionnaire to ensure the reliability and validity of the data.
The questionnaire includes several sections such as the Mental Health
Scale (DASS-21), Disease Awareness Scale, and Psychological Resilience
Scale. Reliability testing aims to assess the internal consistency of each
part of the questionnaire. This study uses Cronbach’s alpha coeflicient
for reliability analysis. A Cronbach’s alpha value greater than 0.7 is
generally considered to indicate good reliability. Validity testing aims to
evaluate whether the questionnaire can effectively measure the desired
constructs of mental health, disease awareness, and psychological
resilience. This study uses factor analysis for validity testing.
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From Table 1, it can be seen that the reliability: the reliability of
each scale before and after the intervention is higher than 0.7,
indicating that the questionnaire data has good internal consistency.
Validity (KMO and Bartlett’s Test): the KMO test values of each scale
before the intervention are all greater than 0.7, the significance levels
of Bartlett’s Test are all less than 0.001, factor loadings are all greater
than 0.7, and the total variance explained is more than 60%, indicating
that the questionnaire data has good validity. These results verify the
reliability and validity of the questionnaire, ensuring the reliability and
validity of the data.

To validate the key assumption of the Difference-in-Differences
(DID) model analysis, which is that the trends in mental health for the
experimental and control groups were parallel before the intervention,
we plotted the trend of the average mental health scores for both
groups before and after the intervention (Figure 2).

In Figure 2, we can see that before the intervention (T1 to T4), the
trends in mental health scores for the experimental and control groups
were basically consistent, showing a parallel state. This validates the
parallel trend assumption, laying the foundation for the subsequent
DID analysis. After the intervention (T5 to T8), the mental health
scores of the experimental group increased significantly, indicating
that cancer prevention education had a positive impact on the mental
health of college students in the experimental group. Therefore, the
above results show that the trends in mental health scores for the
experimental and control groups were parallel before the intervention,
satisfying the key assumption of the DID model. At the same time, the
significant improvement in the mental health scores of the
experimental group after the intervention provides preliminary
validation of the effectiveness of cancer prevention education.

5.2 Overall distribution of the sample

From the data distribution in Table 2, it can be seen that the sample
is relatively balanced across multiple dimensions such as gender, major,
and region. Male samples account for 51%, while female samples
account for 49%. Students majoring in science and engineering account
for 33%, humanities for 21%, medicine for 38%, and other majors for
9%. In terms of regional distribution, students from the eastern region
account for 41%, the central region for 31%, and the western region for
28%. Students with an urban background account for 63%, while those
with a rural background account for 37%. Students with a history of
chronic disease account for 6%, while those without a history of

TABLE 1 Reliability and validity test results of the questionnaire.

10.3389/fpubh.2024.1446225

chronic disease account for 94%. Students with a family history of
cancer account for 14%, while those without a family history of cancer
account for 86%. These results indicate that the sample data is well-
represented in terms of gender, major, and region, providing a solid
foundation for the reliability of the research results (Table 2).

5.3 The specific impact of cancer
prevention education on college students’
mental health

To evaluate the impact of cancer prevention education on the
mental health of college students, this study used the Difference-in-
Differences (DID) method for analysis. The coefficient of the intercept
term is 44.850, indicating the average mental health score of the
control group students before the intervention. This coefficient is
highly significant (p<0.001). The coefficient of the experimental
group variable is —0.010, indicating the difference in mental health
scores between the experimental and control groups before the
intervention. This coefficient is not significant (p =0.986), suggesting
that the mental health scores of the experimental and control groups
were basically consistent before the intervention, which meets the
parallel trend assumption. The coefficient of the post-intervention
variable is 0.054, indicating the change in mental health scores of the
control group students after the intervention. This coefficient is not
significant (p=0.927), indicating that the intervention had no
significant impact on the mental health of the control group students.
The coefficient of the DID estimator is 14.738, indicating the change
in mental health scores of the experimental group students after the
intervention relative to before the intervention and compared to the
control group. This coefficient is highly significant (p<0.001),
suggesting that cancer prevention education significantly improved
the mental health levels of the experimental group students (Table 3).

Therefore, the results of the DID analysis show that cancer
prevention education has a significant positive impact on the mental
health of college students, supporting hypothesis Hla. After the
intervention, the mental health scores of the experimental group students
significantly increased, validating the effectiveness of cancer prevention
education in enhancing the mental health of college students.

To test the extent to which the causal effect of cancer prevention
education on college students’ mental health is influenced by omitted
variables, random factors, etc., we conducted a robustness check by
randomly generating treatment groups to ensure the credibility of the

g Bartlett's test Factor Explained
Measure Cronbach's alpha KMO . ‘P o
(p-value) loadings >0.7 variance (%)
Pre-intervention 0.82 0.89 0.001 Yes 68
Mental Health Scale
Post-intervention 0.85 0.88 0.002 Yes 67
Disease Awareness Pre-intervention 0.78 0.85 0.001 Yes 64
Scale Post-intervention 0.8 0.86 0.001 Yes 65
Psychological Pre-intervention 0.81 0.87 0.001 Yes 66
Resilience Scale Post-intervention 0.83 0.88 0.002 Yes 67
Cultural Adaptation Pre-intervention 0.80 0.86 0.001 Yes 68
Scale Post-intervention 0.79 0.85 0.001 Yes 69
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FIGURE 2
Parallel trend test results.
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TABLE 2 Overall distribution of the sample.

TABLE 3 DID analysis results.

. Experimental Control ] F Std.
Variable Category P Total Variable Coefficient t-value P>t
group group error
Male 422 430 852 Intercept 44.85 0.42 106.822 0
Gender
Female 413 405 818 Group
i -0.01 0.594 -0.017 0.986
Science and (Experimental)
260 270 530
Engineering Post (After
) 0.054 0.594 0.091 0.927
Major Humanities 170 180 350 Intervention)
- Treatment (DID
Medicine 310 330 640 ( 14738 0.841 17521 0
Estimate)
Others 85 65 150
Eastern 350 340 690
Region Central 250 260 510 influencing factors were omitted in the model specification. Therefore,
Western . 235 470 the regression results distinguishing the experimental group and
control group based on participation in cancer prevention education
Family Urban 520 530 1,050 . . R . .
in the baseline regression are robust, showing that cancer prevention
Background ' Rural 315 305 620 education significantly improved the mental health of college students.
Chronic Disease
) 50 45 95
Health History
Status No Chronic 5.4 Testing the moderating effects of
785 790 1,575 i ili
Disease History psychological resilience and cultural
differences
Family Cancer
. 120 115 235
Medical istory . . s
eciea To assess the moderating effects of psychological resilience and
Hist i . . . .
e No Family 715 720 1435 cultural differences on the relationship between cancer prevention
Cancer History education and college students’ mental health, this study conducted

further analysis. By introducing interaction terms, the study examined
how psychological resilience and cultural differences moderated the

results. If there are no significant omitted variable biases, the
regression coefficient of the placebo treatment variable should not
significantly deviate from zero. The study found that under random
treatment, the estimated coefficients of the DID interaction term are
distributed around zero, indicating that no sufficiently important
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effect of the cancer prevention education intervention. The analysis
controlled for variables such as students’ gender, major, health status,
past medical history, and region.

From Table 4, it can be seen that the coefficients for psychological
resilience and cultural differences are 0.432 and 0.371, respectively,
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TABLE 4 Moderation effect test results.

. o Std.
Variable Coefficient t-value P>t
(Sldqelg
Intercept 45.123 0.375 120.328 0
Group
—-0.32 0.512 —0.625 0.532
(Experimental)
Post (After
—0.211 0.512 —-0.412 0.681
Intervention)
Group \times Post
12.876 0.725 17.769 0
(DID Estimate)
Resilience 0.432 0.032 13.5 0
Culture 0.371 0.027 13.741 0
Resilience \times
0.892 0.045 19.822 0
Group \times Post
Culture \times Group
0.756 0.041 18.439 0
\times Post
Gender —0.256 0.205 —1.248 0.212
Major (Science &
0.178 0.225 0.791 0.429
Engineering)
Major (Medical) 0.239 0.218 1.096 0.273
Major (Others) -0.132 0.268 —0.492 0.623
Health Status
—0.541 0.315 —1.718 0.086
(Chronic Disease)
Health Status (No
0.362 0.22 1.645 0.1
Chronic Disease)
Past Medical History
—0.221 0.284 —0.778 0.437
(Cancer Family)
Past Medical History
0.432 0.215 2.009 0.045
(No Cancer Family)
Region (Central) 0.123 0.218 0.564 0.573
Region (West) 0.098 0.223 0.439 0.661

both of which are highly significant (p <0.001), indicating that these
two variables have a positive impact on mental health. The coefficients
for the moderation effects (Resilience \times Group \times Post and
Culture \times Group \times Post) are 0.892 and 0.756, respectively,
both of which are highly significant (p <0.001), indicating that
psychological resilience and cultural differences positively moderated
the impact of cancer prevention education on college students’
mental health.

Therefore, psychological resilience and cultural differences have
significant positive moderating effects on the relationship between
cancer prevention education and college students’ mental health,
supporting hypotheses H3 and H4. By enhancing psychological
resilience and emphasizing cultural differences, the positive impact of
cancer prevention education on college students’ mental health can
be further strengthened.

5.5 Testing the mediating effect of disease
awareness

To evaluate the mediating role of disease awareness in the impact
of cancer prevention education on college students’ mental health, this
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study employed mediation analysis methods. Specifically,
we examined whether disease awareness mediated the relationship
between educational intervention and mental health.

First, the total effect of cancer prevention education on mental
health was 10.876, p<0.001, indicating that cancer prevention
education significantly positively impacted mental health. Next, the
effect of cancer prevention education on disease awareness was 7.345,
p<0.001, indicating that cancer prevention education significantly
positively impacted disease awareness. Finally, the direct effect of
cancer prevention education on mental health was 7.876, p<0.001,
indicating that even after controlling for disease awareness, cancer
prevention education still significantly positively impacted mental
health. The effect of disease awareness on mental health was 3.563,
p<0.001, indicating that disease awareness significantly positively
impacted mental health. Through the above three-step regression
analysis, it can be seen that disease awareness partially mediates the
relationship between cancer prevention education and mental health
(Table 5). Cancer prevention education not only directly improved the
mental health of college students but also indirectly promoted the
enhancement of mental health by increasing disease awareness. This
finding suggests that enhancing college students’ disease awareness is

an important way to improve their mental health.

6 Discussion

6.1 The positive impact of cancer
prevention education on college students’
mental health

This study analyzed the specific effects of cancer prevention
education on the mental health of college students using the
Difference-in-Differences (DID) method. The results indicate that
cancer prevention education significantly improves the mental health
of college students. First, through systematic educational intervention,
students not only acquired scientific knowledge about cancer but also
enhanced their ability to focus on and manage their health. The
educational content covered various aspects, including cancer risk
factors, early symptom recognition, preventive measures, and healthy
lifestyles (73), which made students feel more confident and secure,
effectively reducing the psychological stress and anxiety caused by fear
of the unknown (74). During the implementation process, cancer
prevention education employed various interactive teaching methods,
such as case analysis, role-playing, and field visits, helping students
better understand and grasp relevant knowledge in real-life situations
(75). This experiential teaching not only increased students’
engagement and interest in learning but also improved the educational
outcomes. By personally experiencing and interacting, students not
only understood the importance of cancer prevention but also learned
how to take effective preventive measures in their daily lives. This
approach not only enhanced students’ disease awareness but also
subtly improved their mental health.

Additionally, the scientific and systematic nature of the
educational content is a crucial factor in enhancing students’ mental
health. Previous studies have found that systematic and scientific
cancer prevention education can significantly improve students’
correct understanding of cancer, reducing unnecessary panic and
anxiety (76, 77). By providing scientific and accurate disease
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TABLE 5 Mediation effect test results.

Variables (1) Mental (2) Disease (3) Mental
health awareness health
Cancer Prevention 10.876%#* 7.345%%% 7.876%%
Education (15.752) (17.788) (12.814)
3.563% %
Disease Awareness
(18.217)
0.256 0.123 0.198
Gender
(1.248) (1.564) (0.897)
0.178 0.234* 0.154
Major
(0.791) (1.876) (0.654)
—0.541% —0.432% —0.345%
Health_Status
(=1.718) (~1.234) (—1.784)
Past_Medical_ —0.221 —-0.198 —0.176
History (=0.778) (=0.234) (—0.654)
0.123 0.198 0.154
Region
(0.564) (0.784) (0.876)
N 1,670 1,670 1,670
R 0.384 0.412 0.456
adj. R 0.382 0.41 0.454

information, students can view cancer more rationally, understanding
its preventability and controllability, thus maintaining a good mental
state when facing disease threats. Educators, when designing
educational content, emphasize balancing the dissemination of disease
knowledge with psychological counseling to avoid overemphasizing
the severity and threat of the disease, thereby effectively reducing
students’ psychological burden.

The long-term tracking data in this study further verify the
sustained effects of cancer prevention education. Through multiple
tests and long-term follow-up, it was found that the positive effects of
the educational intervention remained significant after the
intervention, indicating that cancer prevention education is not only
effective in the short term but also has a lasting positive impact on
students’ mental health. This finding provides important evidence for
universities to design and implement long-term health education
programs, emphasizing the importance of continuous education.
Educators should focus on long-term educational plans, regularly
updating and supplementing educational content to maintain
students’ attention and mastery of health knowledge, thereby
continuously improving their mental health.

6.2 The mediating role of disease
awareness

The study results indicate that disease awareness plays an
important mediating role in the relationship between cancer
prevention education and college students’ mental health. First, cancer
prevention education enhances students’ disease awareness, helping
them better understand cancer risk factors, early symptoms, and
preventive measures, thus reducing the fear and anxiety caused by
ignorance (78, 79). Students with higher disease awareness can view
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cancer more rationally, understanding that scientific preventive
measures can effectively reduce cancer risk, thereby reducing excessive
worry and health anxiety. Educators, when designing educational
content, focus on combining scientific knowledge with real-life cases,
enabling students to deeply understand the importance of cancer
prevention both theoretically and practically. This approach not only
improves students’ disease awareness but also provides significant
psychological comfort and support.

Moreover, mediation analysis showed that disease awareness
partially mediates the relationship between cancer prevention
education and mental health. This means that cancer prevention
education not only directly improves students’ mental health but also
indirectly promotes mental health by increasing disease awareness.
Specifically, after receiving cancer prevention education, students
gained a more comprehensive understanding of cancer, allowing them
to cope more effectively with disease-related psychological stress and
anxiety. This finding suggests that enhancing students’ disease
awareness is an important way to improve their mental health.

The study also found that the improvement in disease awareness
not only significantly improved students’ mental health in the short
term but also sustained this positive effect in long-term follow-up.
This finding suggests that continuous cancer prevention education
and knowledge updates are key to maintaining students’ mental
health. Through regular knowledge updates and educational activities,
students can continuously consolidate and expand their disease
awareness, thereby maintaining good mental health in the long term
(35). Educators should focus on the continuous updating of
educational content to ensure that students can obtain the latest
knowledge,
psychological challenges.

scientific effectively addressing disease-related

6.3 The moderating role of psychological
resilience and cultural differences

The study results show that psychological resilience and cultural
differences significantly moderate the impact of cancer prevention
education on college students’ mental health. Further analysis of these
moderating effects provides important insights for understanding and
improving the design and implementation of cancer prevention
education. First, students with high psychological resilience exhibit
more positive mental health outcomes after receiving cancer
prevention education. This aligns with the theory of psychological
resilience, which emphasizes individuals’ adaptability when facing
stress and challenges (80, 81). Students with high psychological
resilience can more positively accept and internalize the knowledge
learned from cancer prevention education, reducing anxiety and fear
caused by disease information. They turn stress into motivation
through self-adjustment and positive coping strategies, thereby
enhancing their psychological resilience and health behaviors. This
finding suggests that educators should focus on cultivating students’
psychological resilience when implementing cancer prevention
education, providing psychological support and counseling to help
students improve their ability to cope with stress and challenges,
thereby effectively reducing the potential negative psychological
effects of cancer prevention education.

Secondly, the study found significant differences in the acceptance
and psychological responses to cancer prevention education among

frontiersin.org


https://doi.org/10.3389/fpubh.2024.1446225
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Jiaetal.

students from different cultural backgrounds. In some cultures, cancer
may be considered a taboo topic, and open discussion may increase
students’ psychological burden (82), whereas, in open, education-
encouraging cultural environments, cancer prevention education may
be seen as an important means of health promotion (83). Cultural
background has a profound impact on students’ health cognition and
behaviors. Therefore, when designing and implementing cancer
prevention education, educators need to fully consider students’
cultural backgrounds, adopting culturally sensitive educational
strategies to reduce potential psychological stress caused by
cultural differences.

Furthermore, the moderating effects of psychological resilience
and cultural differences vary among different groups. For example,
students from urban backgrounds exhibit higher psychological
resilience and better mental health compared to those from rural
backgrounds when receiving cancer prevention education. This
finding suggests that educators should design personalized educational
interventions based on students’ specific backgrounds and
characteristics to enhance educational effectiveness. Educators should
fully understand students’ cultural backgrounds and psychological
characteristics, ensuring that each student can benefit from the
education through personalized educational programs, thereby
comprehensively improving their mental health.

7 Conclusion
7.1 Conclusion

This study, through empirical analysis, demonstrates the
significant positive impact of cancer prevention education on the
mental health of college students, highlighting the mediating role of
disease awareness and the moderating effects of psychological
resilience and cultural differences. The findings indicate that cancer
prevention education significantly enhances students’ understanding
of cancer risk factors, early symptoms, and preventive measures,
thereby reducing psychological stress and anxiety associated with the
fear of the unknown. Increased awareness enables students to perceive
cancer as a preventable and controllable condition, fostering a rational
approach to disease threats and maintaining mental well-being.
Additionally, students with high psychological resilience benefit more
from the education, as they employ self-adjustment and positive
coping strategies to transform stress into a motivator, thus bolstering
their mental health and healthy behaviors. The study also reveals
significant cultural differences in the acceptance and psychological
response to cancer prevention education, underscoring the
importance of culturally sensitive educational strategies. The
significance of this study lies in its comprehensive analysis of how
targeted educational interventions can improve mental health
outcomes by enhancing disease awareness and psychological resilience
among college students. The findings provide a robust evidence base
for developing policy interventions aimed at integrating health
education into university curricula.

7.2 Policy recommendations

1. Integration of Health Education in Curricula: Universities
should institutionalize cancer prevention education as part of
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the standard curriculum. This education should be tailored to
include detailed information on cancer risk factors, early
detection methods, and preventive strategies, ensuring that all
students have access to this vital information.

2. Development of Resilience-Building Programs: Educational
institutions should implement programs designed to enhance
students’ psychological resilience. These could include
workshops on stress management, coping strategies, and
building emotional intelligence, helping students better
manage health-related anxiety and other stressors.

3. Regular Assessment and Feedback Mechanisms: Institutions
should establish regular assessment protocols to evaluate the
effectiveness of health education programs. Feedback from
students can be used to continuously improve the content and
delivery of these programs, ensuring they meet the evolving
needs of the student body.

4. Collaboration with Healthcare Professionals: Universities
should collaborate with healthcare professionals to provide
expert-led sessions, workshops, and seminars. This partnership
can help ensure that the information provided is accurate,
up-to-date, and aligned with current medical guidelines.

By implementing these strategies, universities can significantly
enhance the physical and mental health of their students, preparing
them for a healthier future.

8 Limitations of the study

Despite achieving significant results, this study has several
limitations. First, the sample is drawn from a single university in
China, which may limit the external validity of the findings due to the
homogeneous regional background. This underrepresentation of the
sample could lead to biased results that do not accurately reflect the
broader population of college students in different geographical and
cultural contexts. Future research should consider including samples
from diverse regions and universities to verify the generalizability and
applicability of the findings across different settings. Second, the study
relied on self-reported questionnaires to collect data on mental health,
disease awareness, and other variables. Self-reported data are
inherently subject to biases such as social desirability bias, where
participants may respond in a manner they perceive as more socially
acceptable, and self-report bias, which can arise from inaccuracies in
self-assessment. Although we implemented measures to mitigate these
biases, such as ensuring anonymity and encouraging honest responses,
their impact cannot be entirely eliminated. Future studies could
benefit from incorporating multiple data collection methods, such as
interviews, observations, and physiological measures, to triangulate
the data and improve reliability and accuracy. Third, the study
primarily focused on the direct impact of cancer prevention education
on college students’ mental health, without extensively examining the
effects of different components of the educational program, such as
the specific educational content, teaching methods, and the
educational environment. This narrow focus may overlook how these
factors interact to influence educational outcomes. Future research
could explore these aspects in greater detail, examining the specific
mechanisms through which educational interventions impact mental
health and disease awareness. Such analyses would provide more
nuanced guidance for designing effective cancer prevention education
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programs. Finally, there are inherent assumptions in the DID model,
such as the parallel trends assumption, which assumes that, in the
absence of treatment, the differences between the treatment and
control groups would have remained constant over time. While our
study design and preliminary checks aimed to ensure this assumption
held, it is possible that unobserved factors or external events could
have influenced the outcomes, potentially biasing the results. Future
research should carefully consider these assumptions, possibly using
robustness checks or alternative methodologies to validate
the findings.
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