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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 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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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 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.



TABLE 1. Experience materials with textual features.
[image: Table1]

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



TABLE 2. Risk preference scale.
[image: Table2]

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 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.



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



TABLE 4. Choices of textual features.
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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.



TABLE 5. Influence of risk preference on choice of textual features.
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TABLE 6. Variables in the equation (Features of emotional conflict).
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TABLE 7. Variables in the equation (Emotional polarity features).
[image: Table7]



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 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).



TABLE 8. Risk preference grouping (n = 1,469).
[image: Table8]

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.



TABLE 9. Univariate comparison of independent variables between the risk avoidance and risk-seeking groups (n = 1,469).
[image: Table9]



TABLE 10. Omnibus tests of model coefficients.
[image: Table10]

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).



TABLE 11. Variables in the equation.
[image: Table11]




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. 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 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.
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