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Background: Mental health is a public health problem of great concern. Previous studies 
show that textual features and individual psychological characteristics can influence the 
effect of receiving information.

Purpose: This study explores whether textual features influence the persuasiveness of 
teenager students’ mental health education while considering the influence of 
risk preference.

Methods: From November to December 2021, a cross-sectional study was conducted 
among 1,869 teenager students in grade 7–12 in Chongqing, China. Wilcoxon signed-
rank test, multiple logistic regression, and subgroup analysis were used to analyze the data.

Results: Among the four textual features mentioned in this study, a significant difference 
was reported in the persuasive effects of information with and without numerical features 
(p < 0.001), and such information tended to include digital features. The result for the 
symbolic features (p < 0.001) was consistent with the numerical features. The persuasive 
effects of positive and negative emotional information significantly differed (p < 0.001), with 
the former showing a better performance. No significant differences were observed 
between the persuasive effects of information with and without emotional conflicts 
(p > 0.05). Combined with those from the risk preference analysis, results showed that 
the regulatory effect of risk preference was only reflected in emotional conflicts. Students 
who prefer having no emotional conflict in the text showed the characteristics of risk 
avoidance, or lower grades, or rural or school accommodation. Most teenager students 
are also risk averse, especially females (or = 2.223, 95%CI:1.755–2.815) and juniors 
(or = 1.533, 95%CI: 1.198–1.963).

Conclusion: The numbers, symbols, and positive emotions in the text generate an active 
effect on teenager students receiving mental health education. Students avoiding risk are 
inclined to read texts without emotional conflicts. The probability of male choosing texts 
with positive emotional polarity is 33.5% lower than that of female. Female students and 
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INTRODUCTION

The Adolescent Mental Health (2021) report published by WHO 
proposed that depression, anxiety, and behavioral disorders 
are the leading causes of illnesses and suicides among adolescents. 
Globally, 1  in 7 individuals aged between 10- and 19-year 
experience a mental disorder, accounting for 13% of people 
belonging to this age group. Suicide is the fourth leading cause 
of death among people aged 15 to 19 years. In addition, the 
China National Mental Health Development Report (2019–2020) 
recorded that at least 24.6% of adolescents in China are facing 
depression in 2020, with those reporting severe depression 
accounting for 7.4%. Many factors can affect the wellbeing 
and mental health of adolescents, including violence, poverty, 
stigma, exclusion, and living in humanitarian and fragile settings 
(Man et  al., 2022). The consequences of not addressing these 
mental health conditions may extend to adulthood and impair 
both the physical and mental health of adults and limiting 
their access to opportunities to lead fulfilling lives (Reef et  al., 
2011; Davis et al., 2021). Mental health education is an effective 
strategy to prevent psychological problems. In particular, schools 
provide psychosocial support for teenagers to improve their 
mental health (Pannebakker et al., 2019). The degree of message 
receiving is an effective indicator for evaluating the effect of 
health education, and information acceptance is directly affected 
by texts (Ghose and Ipeirotis, 2011; Thakkar et  al., 2016).

Many studies have shown that information containing textual 
features can affect the choices of individuals in different situations. 
For instance, E. Joyce et  al. found that text with positive 
emotions can enhance the community identity of individuals 
and encourage their participation (Joyce and Kraut, 2006). 
Szuchewycz et  al. found that text with clear language, firm 
tone, emotional color, and specific rhetoric is highly persuasive 
(Szuchewycz, 1995). Numerous studies have also shown that 
the length of the text, the placement of certain words and 
symbols, and the use of numbers increase the impact of a 
text (Jiang et  al., 2019; Pengnate, 2019). Why do texts with 
distinct features have different effects even when they express 
the same idea? In health, the text is considered the most basic 
means of intervention. In mental health intervention, information 
with different characteristics may easily trigger sensitive responses 
from an audience. Although many studies have highlighted 
the effect of textual features on information persuasion, only 
few have systematically investigated such effect on the mental 
health of specific groups.

Besides the information itself, the characteristics of the 
audience also affect the persuasiveness of a text. The preferences 
of adolescents for EQ-5D-Y-3 l health states differ from those 
of adults and children (Prevolnik Rupel et  al., 2021). The 

differences in the adolescent and adult values for identical 
health states are highly profound and may be significant enough 
to affect health care policies (Ratcliffe et  al., 2012). From the 
perspective of natural language processing, some scholars believe 
that age can result in reading differences, whereas others believe 
that males and females have different understandings of the 
same text. These studies show that the characteristics of the 
population have a certain impact on the reception effect of 
information (Cheng et  al., 2011; Shake et  al., 2016; Zhu et  al., 
2018). Therefore, the forms and methods of education need 
to be  studied based on the characteristics of the population.

In addition to basic population characteristics (e.g., gender 
and age), psychological characteristics also warrant attention. 
Risk preference is a relatively stable and identifiable psychological 
trait (William and Gartner, 2017), which could be  affected by 
risk perception and consistent with risk tendency (Sitkin and 
Pablo, 1992). As one of the most important influencing factors 
in psychological decision-making, risk preference has always 
been the emphasis of behavioral decision-making research. 
Previous studies show that the information type affects the 
risk perception of the audience (Perko, 2014). Risk perceptions 
may have deliberative, affective, and experiential components, 
with the impact of emotion on risk perception and risk preference 
being the most obvious. While positive situations encourage 
conservative attitudes, negative situations drive individuals to 
engage in risky decision-making (Taber et  al., 2015; Li-jing 
et  al., 2017). Moreover, those interventions that change the 
risk perceptions of individuals can also change their health 
behaviors (Ferrer and Klein, 2015). Other studies have shown 
that individual risk preferences and attitudes affect their health 
behaviors (Qiu, 2011).

In view of the above arguments, this study explores some 
strategies for improving the effect of mental health education 
on teenager students in grade 7–12 while taking the risk 
preferences of these students and the characteristics of texts 
into account.

MATERIALS AND METHODS

Study Design
A cross-sectional study on the persuasive effects of textual 
features and crowd characteristics on the psychological health 
education of teenager students in grade 7–12 was conducted 
in Chongqing, China from October to December 2021. A self-
administered paper questionnaire was administered among 
participants who were selected via convenient sampling. The 
persuasive effect of textual features and other characteristics, 
including risk preference, gender, age, place of residence, and 

those from lower grades also demonstrate a higher inclination to risk avoidance compared 
with their male and higher grade counterparts. Therefore, educational materials with 
different text characteristics should be  developed for teenager students with 
varying characteristics.
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boarding, on the mental health education of teenager students 
in grade 7–12 was explored. The interaction among these crowd 
characteristics was also investigated.

Participant Selection
The participants should be  teenager students in grade 7–12 
given that they are in an important period of mental health 
education that may affect their psychological and physiological  
states.

Questionnaire
This questionnaire was developed based on Article 9 of the 
existing Core Information and Interpretation of Chinese 
Adolescent Health Education (2018 Edition). The questionnaire 
contents were finalized after several discussions by an expert 
group. Our expert group contains a statistician, a psychologist, 
and a public health expert. The questionnaire was divided into 
three parts, namely, essential information (including demographic 
characteristics), experience materials with textual features, and 
a risk preference scale.

PART I: Following previous studies (Mcgee et  al., 2014; 
Liu and Niu, 2016; Zhu et al., 2018) this part of the questionnaire 
included questions related to the demographic characteristics 
of the participants, including their gender, age, grade, type of 
school (i.e., boarding school or not), and place of residence 
(i.e., rural or urban).

PART II: The experience materials with textual features were 
designed as follows. First, four textual features were identified 
from previous research (unpublished data) via a literature review 
(Pengnate, 2019; Guo Liu, 2020), namely, emotional conflict, 
numerical features, symbolic features, and emotional polarity. 
Afterward, the theme “mental health education during an 
epidemic” was identified (King, 2021). As shown in Table  1, 
each of the selected features has two opposing options, namely, 
with and without textual features. A five-point Likert scale 
was designed, and the average and median of the participants’ 
responses were used to measure the persuasion effect of a 
certain type of information.

PART III: The risk preference scale was designed following  
Hsee and Weber (1997), and Weber (1999) and is shown in 
Table  2.

In scenario 1, the participants were asked to imagine that 
they bought a lottery ticket a week ago. They were then informed 
that they have won the lottery and have two options to get 
the money. The participants then read two sets of questions, 
with the first set containing large outcome size questions and 
the second set containing small outcome size questions. Each 
set included seven questions. The options for these questions 
are listed in Table  2.

These questions were printed in a random order, except 
that the first set always preceded the second set. In scenario 
2, the questions were preceded by the following instructions:

Suppose that you  violated a traffic rule and hurt somebody 
a week ago. You  are now informed that you  will be  fined and 
have been given two options on how to pay the fine.

The participants then answered made the same two sets of 
questions listed above, except the word “receive” was replaced 
by “pay.”

In November 2021, a pre-survey was conducted among 55 
teenager students to test the reliability of the questionnaire. 
Cronbach’s alpha of the questionnaire was 0.765.

Data Collection
After answering demographic questions, the participants were 
given experience materials with textual features that contained 

TABLE 1 | Experience materials with textual features.

Theme
Option

With textual features Without textual features

Emotional 
conflict

From “Social phobia” to “Social 
Whiz”—a step-by-step guide to 
social nerds (5 4 3 2 1)a

Correctly deal with the change 
of social interaction and learn 
how to become a social talent 
(5 4 3 2 1)a

Numerical 
features

3 tips help you to say goodbye to 
all anxiety (5 4 3 2 1)a

Help you to say goodbye to all 
anxiety (5 4 3 2 1)a

Symbolic 
features

Anxiety (• _ •)? Panic!? Teach 
you how to prevent the epidemic, 
refuse to panic!! (5 4 3 2 1)a

Anxiety, panic, teach you how 
to prevent the epidemic, refuse 
to panic (5 4 3 2 1)a

Emotional 
polarity

Being with us, the world is bright 
(5 4 3 2 1)a

Isolated, the world becomes 
anxious (5 4 3 2 1)a

a(5 = totally like, 4 = like, 3 = neutral, 2 = dislike, and 1 = totally dislike).

TABLE 2 | Risk preference scale.

Set Question Sure option Risky option

1 1 Receive $400 for sure Flip a coin; receive $2000  
if Haor $0 if Tb

1 2 Receive $600 for sure Flip a coin; receive $2000  
if Ha or $0 if Tb

1 3 Receive $800 for sure Flip a coin; receive $2000  
if Ha or $0 if Tb

1 4 Receive $1,000 for sure Flip a coin; receive $2000  
if Ha or $0 if Tb

1 5 Receive $1,200 for sure Flip a coin; receive $2000  
if Ha or $0 if Tb

1 6 Receive $1,400 for sure Flip a coin; receive $2000  
if Ha or $0 if Tb

1 7 Receive $1,600 for sure Flip a coin; receive $2000  
if Ha or $0 if Tb

2 1 Receive $20 for sure Flip a coin; receive $100  
if Ha or $0 if Tb

2 2 Receive $30 for sure Flip a coin; receive $100  
if Ha or $0 if Tb

2 3 Receive $40 for sure Flip a coin; receive $100  
if Ha or $0 if Tb

2 4 receive $50 for sure flip a coin; receive $100  
if Ha or $0 if Tb

2 5 Receive $60 for sure Flip a coin; receive $100  
if Ha or $0 if Tb

2 6 Receive $70 for sure Flip a coin; receive $100  
if Ha or $0 if Tb

2 7 Receive $80 for sure Flip a coin; receive $100  
if Ha or $0 if Tb

aH means the coin head shows up; bT means the coin tail shows up.
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TABLE 4 | Choices of textual features.

Options Median (Average) Z P

Emotional conflict
Have emotional conflict 3.55(3.49) −1.958a 0.050
No emotional conflict 3.58(3.59)
Numerical features
Have numerical features 4.02(3.89) −19.322b 0.000**
No numerical features 3.27(3.26)
Symbolic features
Have symbolic features 4.07(3.91) −19.542a 0.000**
No symbolic features 3.24(3.23)
Emotional polarity
Positive 4.00(3.42) −15.167a 0.000**
Negativity 3.90(3.39)

aBased on negative rank; bBased on positive rank; Wilcoxon signed-rank test was used, 
* and ** denote statistical significance at p < 0.05 and p < 0.001, respectively.

eight options, with each option rated on a scale of 1 to 5, 
indicating “totally dislike,” “dislike,” “neutral,” “like,” and “totally 
like,” respectively. The questionnaire results were the manually 
coded in a computer by the interviewers.

Ethical Aspects
The study protocol was approved by the Ethics Committee of 
the Chongqing Medical University (record number 2018011). 
The participants gave their informed consent before answering 
the questionnaire.

Statistical Analysis
The collected data were processed using Microsoft Excel before 
they were inputted into a database. Data analysis was performed 
using SPSS 25.0 (IBM Corporation, Armonk, NY, US). For 
the demographic characteristics of the participants, the 
frequencies and percentages were calculated for the categorical 
variables. According to the standards for calculating the risk 
preference index (Weber, 1999), the risk preference values 
recorded in the third part of the questionnaire were counted 
and grouped. A Wilcoxon signed-rank test was performed to 
check for a significant difference exists among different types 
of messages, and the computed median was used to represent 
the persuasion effect of a particular type of information. 
Multinomial logistic regression analysis was performed to 
investigate the factors that can affect the risk preference of 
the participants. The independent variables included gender, 
age, place of residence, and boarding. Subgroup analysis was 
performed to supplement the impact of participant characteristics 
(e.g., demographic statistical characteristics and population risk 
preference) on their text feature preference. A value of p of 
no greater than 0.05 was considered statistically significant.

Quality Control
The questionnaire was modified several times after expert 
interviews and a pilot survey. The offline research team members, 
including three students (two postgraduate and one undergraduate), 
received a standardized investigation training. These investigators 
should understand the purpose and methodology of the study 
in detail and have extensive experience in dealing with potentially 
sensitive issues.

A total of 1,869 participants were recruited from 4 schools 
in Chongqing, China for an offline survey. After applying the 
exclusion criterion I, a total of 1,655 questionnaires were 
retained, which corresponded to an effective rate of 88.55%. 
After combining exclusion criteria I  and II, a total of 1,469 
questionnaires were retained, which corresponded to an effective 
rate of 78.59%. Cronbach’s alpha of these questionnaires 
was 0.729.

Exclusion criterion I: In the part of mental health materials 
with textual features, all the options of participants are consistent 
or missed.

Exclusion criterion II: According to the risk preference index 
(RP index) questionnaire and its evaluation method (Hsee and 
Weber, 1997), the questionnaire was deemed invalid if the 
responses of the participants were illogical (e.g., the positive 

benefit option is selected in question 2, whereas the risk option 
is selected in question 3).

RESULTS

Demographic Characteristics of 
Participants
The demographic characteristics of the participants are presented 
in Table  3. The number of male and female participants was 
nearly the same (with males comprising 56.8% of the sample). 
Most of the participants were senior grade students (60.2%), 
the vast majority (85.8%) were living in urban, and 63.1% 
were boarders.

Choices of Textual Features
Two options were experimentally manipulated, namely, with 
and without textual features. As shown in Table 4, the Wilcoxon 
signed-rank test was performed to analyze the differences in 
the persuasive effects of different options. Among the four 
textual features mentioned in this study, a significant difference 
was reported in the persuasion effects of the information with 
and without numerical features (p < 0.001), and such information 
tended to include digital features (larger median). The result 
for the symbolic feature (p < 0.001) was consistent with that 

TABLE 3 | Demographic characteristics of the participants (n = 1,469).

Variables Group
Frequency (n) or sample 

percentage (%)

Gender Female 834 (56.8%)
Male 635 (43.2%)

Grade Grade 7–9 584 (39.8%)
Grade 10–12 885 (60.2%)

Place of residence Urban 1,261 (85.8%)
Rural 208 (14.2%)

Boarding mode Board at school 927 (63.1%)
Day school 542 (36.9%)
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of the numerical feature. The persuasion effects of positive 
and negative emotional information significantly differed 
(p < 0.001), with positive emotion showing a better effect (larger 
median). No significant differences were observed in the 
persuasion effects of information with and without emotional 
conflict (p > 0.05).

Influence of Risk Preference on Choice of 
Textual Features
A subgroup analysis was performed to determine whether 
the crowd characteristics of risk preference, gender, age, place 
of residence, and boarding affect the participants’ choice of 
textual features. Results in Table  5 show that risk preference 
only affects the text feature of emotional conflict. Students 
who prefer having no emotional conflict in the text showed 
the characteristics of risk avoidance, or lower grades, or rural 
or school accommodation (p < 0.05). At the same time, the 
risk preference and demographic factors were taken as 

independent variables, and the characteristic preference was 
taken as dependent variable. By using binary logistic regression 
analysis, it was found that when the characteristics of emotional 
conflict and emotional polarity worked as dependent variables, 
the regression equation could be  established successfully. The 
results of Table  6 show that the older the age, the higher 
the probability of choosing texts with emotional conflict, 
which reflected as that the probability of choosing texts with 
emotional conflict characteristics is 1.126 times higher than 
the original for every 1-year-old increase in age; and when 
compared with the risk aversion type, the probability of 
choosing texts with emotional conflict characteristics is 1.086 
times for risk-seeking type. In Table  7, the probability of 
men choosing texts with positive emotional polarity is 33.5% 
lower than that of women; Moreover, the probability of 
choosing positive emotional polarity reduced by 8% for every 
1-year-old increase in age as well.

Binary Logistics Regression Analysis of 
Demographic Characteristics Affecting 
Risk Preference
Following Hsee et  al. (Hsee and Weber, 1997; Weber, 1999; 
Wang, 2016) the RP index was defined as follows. In scenario 
1, if a participant chose the risky option in Question 1 through 
Question i − 1 and the sure option in Question i  through 
Question 7, the RP index was defined as i  (i = 2, 3 ..... 7). In 
scenario 2, if a participant chose the risky option in Question 
7 through Question i  and the sure option in Question i-1 
through Question 1, the RP index was defined as i  (i = 2, 3 
..... 7). The RP index equals 1 if a participant chose the sure 
option in all questions and equals 8 if the participant chose 
the risky option in all questions. In case the choices of the 
participant were inconsistent (i.e., chose the sure option in a 
lower-numbered question but chose the risky option in a 

TABLE 5 | Influence of risk preference on choice of textual features.

Variables Group Z P

Gender Female −1.383a 0.167
Male −1.419a 0.156

Grade Grade 7–9 −2.300a 0.021*
Grade 10–12 −0.726a 0.468

Place of residence Urban −1.127a 0.26
Rural −2.245a 0.025*

Boarding mode Board at school −2.627a 0.009*
Day school −.296a 0.767

Risk preference Risk avoidance −2.190a 0.029*
Risk-seeking −0.422a 0.673

aBased on negative rank; Wilcoxon signed-rank test was used, * and ** denote 
statistical significance at p < 0.05 and p < 0.001, respectively.

TABLE 7 | Variables in the equation (Emotional polarity features).

Variables B S.E. Wald df Sig. EXP(B)
95% C.I. for EXP(B)

Lower Upper

Step 3a Gender −0.408 0.109 14.012 1 0.000** 0.665 0.537 0.867

Age 0.083 0.034 5.828 1 0.016* 0.920 0.860 1.320

Constant 1.102 0.530 4.372 1 0.038* 3.009

aVariable(s) entered on step 3: sex; * and ** indicate statistical significance at p < 0.05 and p < 0.001, respectively.

TABLE 6 | Variables in the equation (Features of emotional conflict).

Variables B S.E. Wald df Sig. EXP(B)
95% C.I. for EXP(B)

Lower Upper

Step 3a Age 0.119 0.037 10.464 1 0.001* 1.126 1.048 1.611

RPI 0.082 0.036 5.200 1 0.023* 1.086 1.102 1.645

Constant −2.833 0.571 24.572 1 0.000** 0.059

aVariable(s) entered on step 3: sex; * and ** indicate statistical significance at p < 0.05 and p < 0.001, respectively.
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higher-numbered question in scenario 1 or chose the sure 
option in a higher-numbered question and the risky option 
in a lower-numbered question in scenario 2), the RP index 
was considered a missing value in further analyses. Consequently, 
the RP index ranged between 1 and 8, with larger values 
indicating greater risk-seeking and the midpoint indicating 
risk neutrality.

According to our research needs, the mean RP index in 
both scenarios represented the final result, with 4 as the 
midpoint. Therefore, those participants with an RP index of 
greater than 4 were categorized as risk-seeking, and the rest 
were classified as risk avoidance. The risk preference scale part 
of the questionnaire was then calculated and tallied, and results 
show that more than half (73.3%) of the participants were 
risk averse (Table  8).

To further study the population characteristic factors that 
affect information acceptance, a binary logistic regression analysis 
of those factors affecting risk preference was conducted. The 
relationship between the independent and dependent variables 
was initially examined via univariate analyses (i.e., t-test and 
chi-square test). Results of the univariate analysis are shown 
in Table  9. The independent sample t-test (in the univariate 
analysis) showed statistically significant differences in the 
independent variables of the risk avoidance and seeking groups, 
including in their gender and grade (p < 0.05). Therefore, these 
two variables were included in the logistic regression model. 
Results of the omnibus tests of model coefficients (Table  10) 
show that p = 0.000 < 0.05, which indicates that the or value 
of at least one variable in the fitted model is statistically 
significant, that is, the model is generally significant.

Among the 392 risk-seeking participants, 225 were male 
(57.4%) and 263 were senior students (67.1%). Meanwhile, 
among the 1,077 risk averse participants, 410 were males (38.1%) 
and 622 were senior students (57.8%). Significant differences 
were observed in the gender and grade of these two groups 
[(x)2 = − 6.651/−3.320, p < 0.01]. Results of the logistic regression 
model (Table  11) suggest that compared with females, males 
were more likely to pursue risk when facing risk (or = 2.223, 
95% CI: 1.755–2.815). Meanwhile, compared with lower grade 
students, higher grade students have a higher probability to 
pursue risk (or = 1.533, 95% CI: 1.198–1.963).

DISCUSSION

Florensa showed that mental health education can be  used 
to promote and maintain good mental health (Florensa et  al., 
2019). The importance of including positive mental health 
literacy (PMeHL) or knowledge of how to obtain and maintain 
good mental health as integral components of mental health 
education among adolescents has also been supported in the 
literature (Bjornsen et  al., 2019). PMeHL, group, and family 
education all strengthen the content of mental health education 
programs. However, this study revealed that textual features 
of information and individual psychological characteristics 
can also significantly affect the acceptance of mental health  
education.

Textual Features of Mental Health 
Education Materials
Textual features have been proven to influence the acceptance 
of information (Jiang et  al., 2019; Liu et  al., 2019), but they 
are rarely used in the field of mental health education. In this 
study, teenager students express a strong preference for textual 
features. Among the four features explored in this work, teenager 
students preferred digital features, symbols, and positive emotion 
(p < 0.001). Symbols can be used to generate and convey meaning, 
thus affecting the responses of individuals (Morris, 1966). The 
prevalence of visual resources on the internet has given rise 
to visual semiotics, which positively affects the attitudes, 
intentions, or behavior of users (Valentini et  al., 2018; Vanissa 
et al., 2018). Numbers are commonly used in the health domain 
as they are often associated with higher scientific credibility 
(West et al., 2013). Statistical evidence has a stronger influence 
on beliefs and attitudes than narrative evidence (Zebregs et al., 
2014). Previous studies suggest that emotional polarity can 
affect audience cognition or information feedback (Rao et  al., 
2020a,b) and that health-related information with positive 
emotions can be  easily received (Gallagher and Updegraff, 
2012). These results confirm that textual features also affect 
information reception in the field of mental health education. 
Therefore, mental health education programs for teenager 
students should use positive materials and consider adding 
the appropriate numbers and symbols in these materials. 

TABLE 8 | Risk preference grouping (n = 1,469).

Variables Group
Frequency (n) or 

sample percentage (%)

Risk preference Risk avoidance 1,077 (73.3%)
Risk-seeking 392 (26.0%)

TABLE 9 | Univariate comparison of independent variables between the risk 
avoidance and risk-seeking groups (n = 1,469).

Variables

Risk 
avoidance 

group 
(n = 1,077)

Risk-
seeking 
group 

(n = 392)

x2/t P

Gender, male (%) 410(38.1) 225(57.4) −6.651 0.000**
Grade, grade 10–12 (%) 622(57.8) 263(67.1) −3.320 0.001*
Place of residence, city (%) 923(85.7) 338(86.2) −0.256 0.789
Boarding mode, board at 
school (%)

684(63.5) 243(62.0) 0.531 0.595

* and ** denote statistical significance at p < 0.05 and p < 0.001, respectively.

TABLE 10 | Omnibus tests of model coefficients.

Chi-square df Sig.

Step 3 Step 11.789 1 0.001

Block 55.284 2 0.000

Model 55.284 2 0.000
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However, these students did not show any preference for 
emotional conflict for the time being (p > 0.05).

Influence of Risk Preference on Choice of 
Textual Features in Mental Health 
Education Materials
To further consider the persuasive effect of textual features 
on teenager students, a subgroup analysis was performed to 
determine whether risk preference affects their choice of textual 
features. Interestingly, results of the supplementary subgroup 
analysis suggest that risk preference does not play a regulatory 
role in the first three text characteristics, thereby verifying 
that teenager students may express strong preference for numbers, 
symbols, and positive emotional characteristics. This finding 
may be  ascribed to the adolescents’ constant use of symbols 
and numbers (Ji et  al., 2017), and positive emotions usually 
have a positive impact on adolescents (Lee et  al., 2020). By 
contrast, among the characteristics of emotional conflict not 
found preference at present, results of the subgroup analysis 
show that students who prefer having no emotional conflict 
in the text showed the characteristics of risk avoidance, or 
lower grades, or rural or school accommodation (p < 0.05). 
Artyom et  al. confirmed that emotions strongly influence 
cognitive and emotional conflict processing and highlighted 
the complexity and heterogeneity of the interaction of emotion 
with different types of conflicts (Zinchenko et  al., 2015). 
Teenagers who lack family warmth may be  more emotional 
(Ching and Wu, 2018). We  also found that the probability of 
men choosing texts with positive emotional polarity is 33.5% 
lower than that of women; Moreover, the probability of choosing 
positive emotional polarity reduced by 8% for every 1-year-old 
increase in age as well. The difference between gender and 
age in reading has long been confirmed (Zhu et  al., 2018).

Demographic Characteristics and Mental 
Health Education Materials
Meanwhile, findings of this work suggest that among the 1,469 
participants, only 392 showed risk-seeking behaviors when faced 
with risk. Lauriola found that compared with other groups, 
the adolescent was more reluctant to take risks (Lauriola and 
Levin, 2001). Risk avoidance people prefer no emotional conflict. 
Therefore, for the majority of the teenager students, the stimulation 
materials should not introduce too strong emotional conflict.

The findings of this work also confirm that compared with 
females (lower grade students), males (higher grade students) 

are more inclined to risk-seeking as confirmed by the differences 
in their race, grade level, parent education level, educational 
aspirations, and frequency of risk behavior (Shukla et al., 2016). 
Specifically, females reported lower levels of mental wellbeing, 
perceived health, and life satisfaction compared with males 
(Organization, W.H, 2016). As for the risk decision-making 
performance of junior middle school students, males choose 
more adverse options with higher losses, whereas females choose 
more favorable options with lower losses (Xiaoxiao et al., 2018).

Limitations
We realize that there may still be  some problems in our 
research, such as the balance of urban and rural distribution 
of the investigated population. We  have tried to balance the 
urban and rural distribution of the surveyed students, but in 
fact, the four schools we  surveyed are distributed in different 
regions of Chongqing, China. The students of these schools 
also come from different places, so the final result will be random. 
At the same time, due to the epidemic of COVID−19 and 
regional policies, we were unable to carry out more population 
surveys. Moreover, in order to ensure the authenticity and 
accuracy of the questionnaire, we did not conduct online survey. 
In the next stage our team will carry out more follow-up 
investigations of rural middle schools, of course.

CONCLUSION

Textual features influence the persuasive effect of mental 
health education information for teenager students. The 
effect of mental health education and promotion strategies 
should be  maximized by adding textual features, such as 
numbers, symbols, and positive emotions, in mental health 
education materials. At the same time, the regulatory effect 
of risk preference is only reflected in emotional conflict. 
Students who prefer having no emotional conflict in the 
text showed the characteristics of risk avoidance, or lower 
grades, or rural or school accommodation. Gender and age 
also play a regulatory role in the characteristics of emotional 
polarity. Female and lower grades prefer texts with positive 
emotions. Moreover, most teenager students are risk avoidance. 
Therefore, the stimulation materials for these students should 
not introduce too much emotional conflict. Female and 
lower grade students also have a higher inclination to avoid 
risks compared with their male and higher grade counterparts. 
Therefore, educational materials with different text 

TABLE 11 | Variables in the equation.

Variables B S.E. Wald df Sig. EXP(B)
95% C.I. for EXP(B)

Lower Upper

Step3a Gender 0.799 0.121 43.942 1 0.000** 2.223 1.755 2.815

Grade 0.427 0.126 11.523 1 0.001* 1.533 1.198 1.963

Constant −1.659 0.121 187.478 1 0.000** 0.190

aVariable(s) entered on step 3: sex; * and ** indicate statistical significance at p < 0.05 and p < 0.001, respectively.
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characteristics should be  used for teenager students with 
different characteristics to generate better educational effects. 
For example, for girls in lower grades, lovely emoticons 
can be  added to the text materials, and the emotion should 
be  positive without strong emotional conflict.

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 human participants were reviewed and 
approved by the Ethics Committee of the Chongqing Medical 
University (record number 2018011). The participants gave their 
written informed consent before answering the questionnaire.

AUTHOR CONTRIBUTIONS

All authors significantly contributed to the work reported 
whether in the study design, execution, data collection, data 
analysis, and data interpretation. XH, MJ, and ZZ designed 
the experiments. XH, MJ, LK, ZZ, JL, and SW collected data. 
MJ wrote the paper and analyzed the data. YL and XZ helped 
analyse the data. Each author took part in drafting, revising, 
or critically reviewing the article and gave his/her final approval 
of the version to be published.

FUNDING

This study is funded by the Project of Humanities and Social 
Sciences of the Ministry of Education of China (Grant Number 
20YJCZH043), the Intelligent Health Knowledge Discovery and 
Information Service of the Chongqing Medical University (Grant 
Number ZHYX2019006), the Intelligent Medical Foundation 
of the Chongqing Medical University (Grant Number 
YJSZHYX202123), and the Chongqing Graduate Scientific 
Research Innovation Project of the Chongqing Municipal 
Education Commission (Grant Number CYS20225), Chongqing 
Medical University Future Medical Innovation Team Support 
Program (W0054).

ACKNOWLEDGMENTS

We are thankful for the participants and acknowledge the 
contributions of Chongqing Jiangbei Middle School, Chongqing 
Nanchuan Middle School, and Chongqing Tianjiabing Middle 
School in distributing the questionnaires and encouraging their 
students to participate in the survey.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpsyg.2022.911955/
full#supplementary-material

 

REFERENCES

Bjornsen, H. N., Espnes, G. A., Eilertsen, M. B., Ringdal, R., and Moksnes, U. K. 
(2019). The relationship between positive mental health literacy and mental 
well-being among adolescents: implications for school health services. J. 
Sch. Nurs. 35, 107–116. doi: 10.1177/1059840517732125

Cheng, N., Chandramouli, R., and Subbalakshmi, K. P. (2011). Author gender 
identification from text. Digit. Investig. 8, 78–88. doi: 10.1016/j.diin.2011.04.002

Ching, B. H.-H., and Wu, X. (2018). Parental conflicts and materialism in 
adolescents: emotional insecurity as a mediator. J. Adolesc. 69, 189–202. 
doi: 10.1016/j.adolescence.2018.07.019

Davis, J. P., Tucker, J. S., Stein, B. D., and D’Amico, E. J. (2021). Longitudinal 
effects of adverse childhood experiences on substance use transition patterns 
during young adulthood. Child Abuse Negl. 120:105201. doi: 10.1016/j.
chiabu.2021.105201

Ferrer, R. A., and Klein, W. M. (2015). Risk perceptions and health behavior. 
Curr. Opin. Psychol. 5, 85–89. doi: 10.1016/j.copsyc.2015.03.012

Florensa, M. V. A., Keliat, B. A., Wardani, I. Y., and Sulistiowati, N. M. D. 
(2019). Promoting the mental health of adolescents through cognitive behavior 
group therapy and family psychoeducation. Compr. Child Adolesc. Nursing 
42, 267–276. doi: 10.1080/24694193.2019.1594459

Gallagher, K. M., and Updegraff, J. A. (2012). Health message framing effects 
on attitudes, intentions, and behavior: a meta-analytic review. Ann. Behav. 
Med. 43, 101–116. doi: 10.1007/s12160-011-9308-7

Ghose, A., and Ipeirotis, P. G. (2011). Estimating the helpfulness and economic 
impact of product reviews: mining text and reviewer characteristics. IEEE 
Trans. Knowl. Data Eng. 23, 1498–1512. doi: 10.1109/TKDE.2010.188

Guo Liu, X. W. (2020). The influence of title features on the effect of digital 
media content communication—based on an empirical study of WeChat 
official accounts title in news commentary. Journalism Commun. Rev. 73:11. 
doi: 10.14086/j.cnki.xwycbpl.2020.06.003

Hsee, C. K., and Weber, E. U. (1997). A fundamental prediction error: self-
others discrepancies in risk preference. J. Exp. Psychol. 126, 45–53. doi: 
10.1037/0096-3445.126.1.45

Ji, K. Y., and Kang, D.김주영김종은 (2017). Relationship between emotions 
and emoticons in adolescents in digital communication environment. Health 
Commun. 12, 51–72. doi: 10.15715/kjhcom.2017.12.1.51

Jiang, T., Guo, Q., Xu, Y., Zhao, Y., and Fu, S. (2019). “What Prompts Users 
to Click on News Headlines? A Clickstream Data Analysis of the Effects 
of News Recency and Popularity,” in Information in Contemporary Society. 
iConference 2019. (eds.) N. Taylor, C. Christian-Lamb, M. Martin and B. 
Nardi, Vol. 11420. Springer, Cham. doi: 10.1007/978-3-030-15742-5_51

Joyce, E., and Kraut, R. E. (2006). Predicting continued participation in newsgroups. 
J. Comput.-Mediat. Commun. 11, 723–747. doi: 10.1111/j.1083-6101.2006.00033.x

King, T. L. (2021). Young carers in the COVID−19 pandemic: risks for mental 
health. Lancet Reg. Health West Pac. 16:100307. doi: 10.1016/j.lanwpc.2021.100307

Lauriola, M., and Levin, I. P. (2001). Personality traits and risky decision-
making in a controlled experimental task: an exploratory study. Personality 
Individual Diff. 31, 215–226. doi: 10.1016/S0191-8869(00)00130-6

Lee, C. Y., Chiang, Y. C., Li, A., Li, X., Wu, Y. T., Lin, Y. J., et al. (2020). 
Influence of humor expression on suicidal ideation among adolescents: 
mediating effects of depressive emotion and positive emotion. BMC Psychiatry 
20:421. doi: 10.1186/s12888-020-02814-7

Li-jing, S., Meng-si, X., Shu-ge, Y., Ding, C., and Dong, Y. (2017). The effect 
of social exclusion and decision-making frame on risk preference. J. Southwest 
Univ. 39:7. doi: 10.13718/j.cnki.xdzk.2017.04.022

Liu, Q., Liao, K., Tsoi, K. K., and Wei, Z. (2019). Acceptance prediction for 
answers on online health-care community. BMC Bioinform. 20:567. doi: 
10.1186/s12859-019-3129-2

Liu, B. Q., and Niu, Y. (2016). Gender recognition of chinese micro-blog users 
based on emotion features. Comput. Eng. Sci. doi: 10.3969/j.
issn.1007-130X.2016.09.026

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.911955/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpsyg.2022.911955/full#supplementary-material
https://doi.org/10.1177/1059840517732125
https://doi.org/10.1016/j.diin.2011.04.002
https://doi.org/10.1016/j.adolescence.2018.07.019
https://doi.org/10.1016/j.chiabu.2021.105201
https://doi.org/10.1016/j.chiabu.2021.105201
https://doi.org/10.1016/j.copsyc.2015.03.012
https://doi.org/10.1080/24694193.2019.1594459
https://doi.org/10.1007/s12160-011-9308-7
https://doi.org/10.1109/TKDE.2010.188
https://doi.org/10.14086/j.cnki.xwycbpl.2020.06.003
https://doi.org/10.1037/0096-3445.126.1.45
https://doi.org/10.15715/kjhcom.2017.12.1.51
https://doi.org/10.1007/978-3-030-15742-5_51
https://doi.org/10.1111/j.1083-6101.2006.00033.x
https://doi.org/10.1016/j.lanwpc.2021.100307
https://doi.org/10.1016/S0191-8869(00)00130-6
https://doi.org/10.1186/s12888-020-02814-7
https://doi.org/10.13718/j.cnki.xdzk.2017.04.022
https://doi.org/10.1186/s12859-019-3129-2
https://doi.org/10.3969/j.issn.1007-130X.2016.09.026
https://doi.org/10.3969/j.issn.1007-130X.2016.09.026


Jiang et al. Textual Features and Mental Health

Frontiers in Psychology | www.frontiersin.org 9 May 2022 | Volume 13 | Article 911955

Man, X., Liu, J., and Xue, Z. (2022). Effects of bullying forms on adolescent 
mental health and protective factors: a global cross-regional research based 
on 65 countries. Int. J. Environ. Res. Public Health 19:2374. doi: 10.3390/
ijerph19042374

Mcgee, J.S., Phillips, J.A., Chan, A., Sabourin, M., Paeschke, K., and Zakian, V.A. 
(2014). Investigating the Role of Emotion-Based Features in Author Gender 
Classification of Text. Berlin Heidelberg: Springer.

Morris, C. (1966). Signification and Significance Cambridge, MA: M.I.T. 
Press.

Organization, W.H (2016). Adolescents’ mental well-being. Available at: http://
www.euro.who.int/_data/assets/pdf_file/0020/303482/HBSC-No.7_factsheet_
Well-being.pdf?ua=1 (Accessed February 1, 2016).

Pannebakker, F. D., van Genugten, L., Diekstra, R. F. W., Gravesteijn, C., 
Fekkes, M., Kuiper, R., et al. (2019). A social gradient in the effects of the 
skills for life program on self-efficacy and mental wellbeing of adolescent 
students. J. Sch. Health 89, 587–595. doi: 10.1111/josh.12779

Pengnate, S. F. (2019). Shocking secret you  won’t believe! Emotional arousal 
in clickbait headlines: an eye-tracking analysis. Online Inf. Rev. 43, 1136–1150. 
doi: 10.1108/OIR-05-2018-0172

Perko, T. (2014). Radiation risk perception: a discrepancy between the experts 
and the general population. J. Environ. Radioact. 133, 86–91. doi: 10.1016/j.
jenvrad.2013.04.005

Prevolnik Rupel, V., Ramos-Goni, J. M., Ogorevc, M., Kreimeier, S., Ludwig, K., 
and Greiner, W. (2021). Comparison of adult and adolescent preferences 
toward EQ-5D-Y-3L health states. Value Health 24, 1350–1359. doi: 10.1016/j.
jval.2021.03.019

Qiu, F. (2011). Predicting Health-Related Behaviors and Insurance Purchase Intention 
with an Experimental Measure of Risk Preference. Dhaka: Southeast University.

Rao, Q., Bai, L., Lv, Y., Abdullah, A. S., Brooks, I., Xie, Y., et al. (2020a). 
Goal-framing and temporal-framing: effects on the acceptance of childhood 
simple obesity prevention messages among preschool Children’s caregivers 
in China. Int. J. Environ. Res. Public Health 17:770. doi: 10.3390/ijerph17030770

Rao, Q., Zhang, Z., Lv, Y., Zhao, Y., Bai, L., and Hou, X. (2020b). Factors 
associated With influential health-promoting messages on social media: 
content analysis of Sina Weibo. JMIR Med. Inform. 8:e20558. doi: 10.2196/20558

Ratcliffe, J., Stevens, K., Flynn, T., Brazier, J., and Sawyer, M. G. (2012). Whose 
values in health? An empirical comparison of the application of adolescent 
and adult values for the CHU-9D and AQOL-6D in the Australian adolescent 
general population. Value Health 15, 730–736. doi: 10.1016/j.jval.2012.04.005

Reef, J., Diamantopoulou, S., van Meurs, I., Verhulst, F. C., and van der Ende, J. 
(2011). Developmental trajectories of child to adolescent externalizing behavior 
and adult DSM-IV disorder: results of a 24-year longitudinal study. Soc. 
Psychiatry Psychiatr. Epidemiol. 46, 1233–1241. doi: 10.1007/s00127-010-0297-9

Shake, M. C., Shulley, L. J., and Soto-Freita, A. M. (2016). Effects of individual 
differences and situational features on age differences in mindless reading. 
J. Gerontol. B Psychol. Sci. Soc. Sci. 71, 808–820. doi: 10.1093/geronb/gbv012

Shukla, K., Konold, T., and Cornell, D. (2016). Profiles of student perceptions 
of school climate: relations with risk behaviors and academic outcomes. 
Am. J. Community Psychol. 57, 291–307. doi: 10.1002/ajcp.12044

Sitkin, S. B., and Pablo, A. L. (1992). Reconceptualizing the determinants of 
risk behavior. Acad. Manag. Rev. 17, 9–38. doi: 10.5465/AMR.1992.4279564

Szuchewycz, B. (1995). Power in language: verbal communication and social 
influence. Stud. Second. Lang. Acquis. 20, 106–107. doi: 10.22230/
cjc.1995v20n2a874

Taber, J. M., Klein, W. M. P., Ferrer, R. A., Lewis, K. L., Biesecker, L. G., and 
Biesecker, B. B. (2015). Dispositional optimism and perceived risk interact 

to predict intentions to learn genome sequencing results. Health Psychol. 
34, 718–728. doi: 10.1037/hea0000159

Thakkar, J., Kurup, R., Laba, T. L., Santo, K., Thiagalingam, A., Rodgers, A., 
et al. (2016). Mobile telephone text messaging for medication adherence 
in chronic disease: a meta-analysis. JAMA Intern. Med. 176, 340–349. doi: 
10.1001/jamainternmed.2015.7667

Valentini, C., Romenti, S., Murtarelli, G., and Pizzetti, M. (2018). Digital visual 
engagement: influencing purchase intentions on Instagram. J. Commun. 
Manag. 22, 362–381. doi: 10.1108/JCOM-01-2018-0005

Vanissa, W., James, S., Ashok, R., and Gary, W. (2018). Can visual familiarity 
influence attitudes towards brands? An exploratory study of advergame 
design and cross-cultural consumer behaviour. Entertainment Comput. 27, 
194–208. doi: 10.1016/j.entcom.2018.07.002

Weber, C. H. E. (1999). Cross-national differences in risk preference and lay 
predictions. J. Behav. Decis. Mak. 12, 165–179. doi: 10.1002/(SICI)1099-0771
(199906)12:2<165::AID-BDM316>3.0.CO;2-N

West, S. L., Squiers, L. B., Mccormack, L., Southwell, B. G., Brouwer, E. S., 
Ashok, M., et al. (2013). Communicating quantitative risks and benefits in 
promotional prescription drug labeling or print advertising. Pharmacoepidemiol. 
Drug Saf. 22, 447–458. doi: 10.1002/pds.3416

William, B., and Gartner,  (2017). Who is an entrepreneur? Is the wrong 
question. Am. J. Small Bus. 12, 11–32. doi: 10.1177/104225878801200401

Xiaoxiao, L., Tao, X., Zhe, L., Yanlou, L., and Xiaojian, S. (2018). Risky decision 
making of adolescents in junior high school with cognitive Modelinganalysis: 
the roles of self  - esteem and gender. Psychol. Explor. 38, 319–325.

Wang, H. (2016). Effects of Decision Thinking Model and Risk Preference of 
University Students on Risk Decision-Making Guizhou University Students 
as Example

Zebregs, S., Bas, V., Neijens, P., and Graaf, A. D. (2014). The differential impact 
of statistical and narrative evidence on beliefs, attitude, and intention: a 
meta-analysis. Health Commun. 30, 282–289. doi: 10.1080/10410236.2013. 
842528

Zhu, Z., Ke, Z., Cui, J., Yu, H., and Liu, G. (2018). The construction of Chinese 
microblog gender-specific thesauruses and user gender classification. Appl. 
Network Sci. 3:47. doi: 10.1007/s41109-018-0104-1

Zinchenko, A., Kanske, P., Obermeier, C., Schroger, E., and Kotz, S. A. (2015). 
Emotion and goal-directed behavior: ERP evidence on cognitive and emotional 
conflict. Soc. Cogn. Affect. Neurosci. 10, 1577–1587. doi: 10.1093/scan/nsv050

Conflict of Interest: The authors declare that the research was conducted in 
the absence of any commercial or financial relationships that could be  construed 
as a potential conflict of interest.

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.

Copyright © 2022 Jiang, Zhang, Kang, Liao, Wang, Lv, Zhou and Hou. This is 
an open-access article distributed under the terms of the Creative Commons Attribution 
License (CC BY). The use, distribution or reproduction in other forums is permitted, 
provided the original author(s) and the copyright owner(s) are credited and that 
the original publication in this journal is cited, in accordance with accepted academic 
practice. No use, distribution or reproduction is permitted which does not comply 
with these terms.

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles
https://doi.org/10.3390/ijerph19042374
https://doi.org/10.3390/ijerph19042374
http://www.euro.who.int/_data/assets/pdf_file/0020/303482/HBSC-No.7_factsheet_Well-being.pdf?ua=1
http://www.euro.who.int/_data/assets/pdf_file/0020/303482/HBSC-No.7_factsheet_Well-being.pdf?ua=1
http://www.euro.who.int/_data/assets/pdf_file/0020/303482/HBSC-No.7_factsheet_Well-being.pdf?ua=1
https://doi.org/10.1111/josh.12779
https://doi.org/10.1108/OIR-05-2018-0172
https://doi.org/10.1016/j.jenvrad.2013.04.005
https://doi.org/10.1016/j.jenvrad.2013.04.005
https://doi.org/10.1016/j.jval.2021.03.019
https://doi.org/10.1016/j.jval.2021.03.019
https://doi.org/10.3390/ijerph17030770
https://doi.org/10.2196/20558
https://doi.org/10.1016/j.jval.2012.04.005
https://doi.org/10.1007/s00127-010-0297-9
https://doi.org/10.1093/geronb/gbv012
https://doi.org/10.1002/ajcp.12044
https://doi.org/10.5465/AMR.1992.4279564
https://doi.org/10.22230/cjc.1995v20n2a874
https://doi.org/10.22230/cjc.1995v20n2a874
https://doi.org/10.1037/hea0000159
https://doi.org/10.1001/jamainternmed.2015.7667
https://doi.org/10.1108/JCOM-01-2018-0005
https://doi.org/10.1016/j.entcom.2018.07.002
https://doi.org/10.1002/(SICI)1099-0771(199906)12:2<165::AID-BDM316>3.0.CO;2-N
https://doi.org/10.1002/(SICI)1099-0771(199906)12:2<165::AID-BDM316>3.0.CO;2-N
https://doi.org/10.1002/pds.3416
https://doi.org/10.1177/104225878801200401
https://doi.org/10.1080/10410236.2013.842528
https://doi.org/10.1080/10410236.2013.842528
https://doi.org/10.1007/s41109-018-0104-1
https://doi.org/10.1093/scan/nsv050
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Textual Features and Risk Preference Effects on Mental Health Education Among Teenager Students in Chongqing, China
	Introduction
	Materials and Methods
	Study Design
	Participant Selection
	Questionnaire
	Data Collection
	Ethical Aspects
	Statistical Analysis
	Quality Control

	Results
	Demographic Characteristics of Participants
	Choices of Textual Features
	Influence of Risk Preference on Choice of Textual Features
	Binary Logistics Regression Analysis of Demographic Characteristics Affecting Risk Preference

	Discussion
	Textual Features of Mental Health Education Materials
	Influence of Risk Preference on Choice of Textual Features in Mental Health Education Materials
	Demographic Characteristics and Mental Health Education Materials
	Limitations

	Conclusion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding

	 References

