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Abstract: Background: Understanding how to improve mental health literacy is conducive to maintaining and promoting individuals’ mental health and well-being. However, to date, interventions for mental health literacy primarily depend on traditional education and contact interventions, which have limitations with regard to pertinence and individualization. Artificial intelligence (AI) and big data technology have influenced mental health services to be more intellectual and digital, and they also provide greater technical convenience for individualized interventions for promoting mental health literacy. However, there is relatively little research on the effectiveness of individualized online intervention for mental health literacy in the literature. This study aims to fill this void. To verify whether individualized online intervention can improve the level of mental health literacy. Methods: We conducted a pretest–post-test control experiment. The participants were recruited from a large community located in central China. A total of 152 participants completed the research. We use mixed linear model estimation and paired t-tests to analyze the data. Results: Individualized online intervention can effectively improve the mental health literacy level of participants. Specifically, we found that compared with the control group, the mental health literacy in the experimental group was significantly improved after receiving individualized online intervention. Likewise, the mental health literacy of the control group has also improved after receiving individualized online intervention. In addition, we compared the mental health literacy level of the experimental group at Time 3 to those at Time 2 and found that the mental health literacy level at Time 3 had not decreased one month later. This shows that individualized online intervention was not only momentarily effective, but also had long-term efficacy. Conclusion: This study illustrates that the individualized online intervention has both great momentary and long-term effectiveness in improving community residents’ mental health literacy.

Keywords: Individualized online intervention; mental health literacy; pretest-posttest research design






Introduction

Mental health literacy refers to “the knowledge and beliefs about mental disorders that aid in their recognition, management, or prevention” [1]. It can help individuals learn about and recognize mental disorders and understand aspects of the help-seeking process regarding how and where to seek help [2–4] and then take action for better self or other mental health [5–7].

Having a high level of mental health literacy is critically important because it is closely related to significant mental health outcomes [8]. Empirical studies have consistently suggested that individuals’ mental well-being, help-seeking attitudes, life satisfaction, and self-efficacy in coping with psychological problems can be enhanced with better mental health literacy [9–12]. Given its positivity, how to improve the level of mental health literacy has been widely discussed by psychologists [8,13–15].

Generally, four types of interventions can improve mental health literacy: (a) whole-of-community campaigns [16–18], (b) educational interventions [19,20], (c) mental health first aid training [21], and (d) informational websites [22,23]. However, the demand for mental health literacy varies across individuals [3], requiring individualized approaches to enable mental health literacy. Meanwhile, the traditional mental health intervention methods have limitations in accuracy, timeliness, and effectiveness [24–26]. To a certain extent, the existing methods for improving mental health literacy are not fully able to meet individuals’ personalized needs. However, the extant research has not adequately addressed this gap. Specifically, the effectiveness of individualized online intervention for mental health literacy has not been explored in the literature. Developing individualized online intervention to address individual needs for improving mental health literacy and boosting individual mental health is thus essential.

In recent years, with the rapid development of artificial intelligence (AI) and big data technology, AI technology has become widely used in the fields of psychological problem diagnosis and counseling. Mental health services have become more intelligent and convenient [27–30], which brings more opportunities for realizing the individualization of mental health literacy interventions. The application of online interventions is also continuously evolving in the field of mental health [31–33]. Valente described the concept of “network (online) interventions” as using social network data in the process of interventions to accelerate behavior change [34]. Individualized online intervention is widely defined as the utilization of online networks to promote mental health based on the client’s individualized needs and preferences. Different from standardized network-based interventions, individualized online interventions are designed to meet individuals’ personalized needs, which makes individualized online interventions are attractive to different groups [35]. However, more studies are needed to assess whether individualized online interventions are actually effective in promoting the mental health literacy of individuals. The purpose of this study is to test whether individualized online intervention can help improve the mental health literacy. We predict that there is a positive relationship between individualized online intervention and mental health literacy. With community residents as participants, we investigated and explored whether an individualized online intervention was helpful in improving mental health literacy by adopting a continuous pretest-posttest experimental research design. This study fills the gap in the research on the relationship between individualized online intervention and mental health literacy and hopefully provides government and mental health institutions with practical guidance about how to use individualized online interventions to improve mental health literacy. Also, this study urges individuals to use individualized online intervention to improve their mental health literacy in order to boost life satisfaction and well-being.

Method

Procedure and participants

Participants for this study were recruited from a large community located in central China. With the assistance of the community committee director, community residents were invited to participate in our survey by completing questionnaires. The questionnaires set out the aims of the study and assured potential participants that their responses would be confidential. Community residents interested in participating could leave their contact details. The study was approved by the Institutional Ethics Committee at Zhongnan University of Economics and Law (IRB number: 2022012). All participants signed the informed consent in this study.

Initially, 192 participants completed the pretest questionnaire. Following the principle of randomization, the participants were divided randomly into two groups: the experimental group and the control group. During the intervention process, 40 participants withdrew from the experiment. A total of 152 participants completed all the phases, including 75 participants in the experimental group and 77 participants in the control group. The average age of the participants was 30.9 years (SD = 12.8). Among them, 55.3% were male (n = 84) and 44.7% were female (n = 68); 15.1% (n = 23) were aged between 8 and 22 years old, 48.7% (n = 74) were between 23 and 29 years old, 21.7% (n = 33) were between 30 and 45 years old, and 14.5% (n = 22) were between 46 and 92 years old; 43.4% of participants (n = 66) had a college or university degree, 38.8% (n = 59) had a master’s degree, and 17.8% (n = 27) completed high school or less.

Experimental design

To enhance the reliability and validity of our experimental results, the participants were randomly divided into experimental and control groups. To examine the efficiency and differences before and after the intervention, we used a continuous pretest-posttest experimental design, which gives the advantage of comparing differences between the pretest and posttest to verify the effectiveness of an experimental treatment; to some extent, it can control the influence of “difference selection” and the loss of participants [36]. The design of this study appears in Fig. 1.
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Figure 1: Experimental design

Specifically, the experimental steps were as follows. First, all the participants filled in a pretest questionnaire at Time 1, reporting the baseline level of mental health literacy and demographics (i.e., age, gender, education). Next, all the participants were randomly divided into the experimental group and the control group. The former received an experimental treatment, whereas the latter did not. When the experimental group participants finished learning all the intervention materials, the control group participants were concurrently asked to complete the posttest mental health literacy questionnaire at Time 2. Then, the differences between the two groups were compared, and if they were significant, we could infer that our individualized online intervention was effective in improving the participants’ mental health literacy.

Finally, to assess whether the intervention’s impact was momentary or relatively stable after the intervention, experimental group participants completed the survey again 1 month later (Time 3). If there was no difference or a decrease in the level of mental health literacy at Time 3 compared to Time 2, it indicated that the intervention’s effect was stable. Meanwhile, we conducted an experimental treatment for the control group by sending the intervention materials (which were the same as those in the experimental group) to the participants through WeChat. After the control group finished learning the intervention materials, we asked them to fill out the posttest questionnaire, assessing their mental health literacy at Time 3. If the level of mental health literacy in the control group also improved after the intervention, it further proved that the individualized online intervention was effective in boosting mental health literacy.

Materials and measures

Materials

We conducted qualitative research to create our individualized intervention materials. This was done in two stages. First, we conducted a qualitative study where we content-analyzed open-ended responses from 15 community residents, comprising 5 males and 10 females. We asked them to provide open-ended responses to a question about their demands for mental health services. The participants collectively listed 43 unique demands. Three psychologists with doctoral degrees in clinical and counselling psychology content-analyzed these 43 responses independently by identifying common themes. Through discussion to reach a consensus, 15 themes emerged that fit our definition of the requested individualized online intervention. Then, we included these 15 themes in the survey for the 311 community residents in the same community to further refine the validity of the themes.

Second, we sought to reduce the number of themes by identifying the most important mental health demands of the community residents. Reducing our themes to represent the most important mental health demands ensured that the themes were both relevant to community residents and would provide variability in responses. The survey listed the 15 potential themes and asked the community residents to indicate how important each theme was, where 0 = not important at all, 1 = has minimal importance, 2 = has some importance, 3 = has moderate importance, and 4 = has great importance. Using the 311 respondents’ data, we examined the importance and relevance that community residents reported. Of the 15 themes, two were dropped because they were not important (i.e., participants reported a score of 0 on our 5-point scale) by more than 90% of the sample. Additional four were excluded due to having minimal importance for more than 80% of the sample. Finally, we reached a consensus on nine intervention themes from our analysis. The themes included knowledge about emotional adjustment and stress coping; family relationships and family atmosphere construction; mental health and mental abnormalities; identification and intervention of psychological crises; senior citizens’ mental health and emotions; adolescent psychology and parent-child communication; how to cope with pressure as parents; how to take care of family members with mental disorders; and how to cope with mental illness stigma. Based on the nine themes, we designed 19 pieces of content and corresponding interventions, including lectures, cartoons, and articles. The themes, specific contents, and corresponding intervention forms appear in Table 1.
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During the pretest, we provided nine themes that relate to the improvement of mental health literacy. The participants could freely choose one or more intervention themes. We then started the intervention stage, during which we sent the materials related to the intervention themes that the participants chose to each participant. After they completed learning the intervention themes, we invited the participants to complete a “challenge game” that aimed to test how well they learned and mastered the intervention materials. The contents of the challenge game all came from the invention materials. If someone failed the test, they were invited to learn the intervention material once again until they successfully passed the test.

Measures

We used the Mental Health Literacy Scale developed by Wu to assess participants’ level of mental health literacy [37]. The scale included two dimensions: knowledge and beliefs about maintaining psychological health and preventing mental disorders, and attitudes and habits of maintaining psychological health. Sample items: “Mental illness has nothing to do with genetics” (knowledge and beliefs about maintaining psychological health) and “I think my mental health is the most important thing.” With the knowledge and beliefs about maintaining psychological health subscale, participants were asked to respond true or false. “True” was coded as 1, “false” was coded as 0. With the attitudes and habits of maintaining psychological health subscale, participants were asked to respond on a Likert scale ranging from (1 = strongly disagree to 5 = strongly agree). High scores indicated a high level of mental health literacy. In the current study, the Cronbach’s alphas for the first subscale were estimated to be 0.64, 0.77, and 0.68 at Time 1, Time 2, and Time 3, respectively. The Cronbach’s alphas for the attitudes and habits of maintaining psychological health subscale were estimated to be 0.77, 0.69, and 0.74 at Time 1, Time 2, and Time 3, respectively.

Data analysis

In this study, SPSS 26.0 was used for data analysis and processing. The primary statistical analysis methods involved reliability analysis on the Mental Health Literacy Scale, Mann-Whitney U analysis on differences between the experimental and control groups in demographic variables, independent sample t-test on testing the effectiveness of the intervention, and paired sample t-test on testing the stability and robustness of the intervention. The highest level of significance for this study was p < 0.001.

Results

Preliminary analyses

First, to test whether there were differences in demographic variables between the experimental and control groups, we used independent sample t-testing and Mann-Whitney U tests to analyze the participants’ demographics. The age of the experimental group was significantly higher than that of the control group, with t(150) = 2.181, p = 0.03, d = 0.35, M age of experimental group = 33.17, SD age of experimental group = 14.72; M age of control group = 28.7, SD age of control group = 10.21. The Mann-Whitney U test showed that the two groups had different educational backgrounds, z = 3.232, p = 0.001. Following the guidelines of Bernerth et al. [38], we controlled for the subjects’ age and education in a follow-up statistical analysis.

Then, to test whether there was a difference in baseline mental health literacy between the experimental and control groups, we conducted an independent sample t-test. We found no difference in the knowledge and beliefs about maintaining psychological health, M control group = 20.92, SD control group = 3.81; M experimental group = 20.92, SD experimental group = 3.67; t(150) = 1.45, p = 0.15: or in the attitudes and habits of maintaining psychological health between the two groups, M control group = 16.48, SD control group = 4.79; M experimental group = 18.02, SD experimental group = 4.74; t(150) = 0.34, p = 0.74.

Testing treatment effects

Testing the effectiveness of the intervention

During Time 1 and Time 2, the experimental group received the individualized online intervention, while the control group did not receive the experimental treatment. To test whether there was any difference in mental health literacy between the experimental group and the control group from Time 1 to Time 2, we used a mixed linear model of maximum likelihood estimation. We used two dimensions of mental health literacy as dependent variables, time (Time 1, Time 2) and grouping (experimental group, control group) as factors, and age and education as covariables to conduct the analysis. As shown in Table 2, the interaction term between the knowledge and beliefs about maintaining psychological health and time was significant, F (1, 152) = 49.59, p < 0.001. A simple slope test showed that compared with the control group, the knowledge and beliefs about maintaining psychological health in the experimental group were significantly improved after the intervention, F (1, 152) = 105.90, p < 0.001, d = 0.95; the interaction term between attitudes and habits of maintaining psychological health and time was significant, F (1, 152) = 58.27, p < 0.001. A simple slope test showed that, compared with the control group, the attitudes and habits of maintaining psychological health in the experimental group were significantly improved after the intervention, F (1, 152) = 172.30, p < 0.001, d = 0.93.
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Testing the stability of the intervention

To test whether the effectiveness of the individualized online intervention had long-term stability, we contacted participants in the experimental group who reported their mental health literacy at Time 3 once again (1 month later). The results of our paired sample t-test appear in Table 3: The score of the knowledge and beliefs about maintaining psychological health at Time 3 was not significantly different from that at Time 2, t(74) = −0.06, p = 0.954, and the score of habits of the maintaining psychological health at Time 3 was also not significantly higher than that at Time 2, t(74) = −1.53, p = 0.134, d = 0.17. Thus, the effectiveness of our individualized online intervention in promoting individuals’ mental health literacy was relatively stable, not momentary.
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Testing the robustness of the intervention

To further test the effectiveness of the individualized online intervention, we invited the control group to experience the individualized online intervention at Time 3. The results of our paired sample t-test appear in Table 4: Scores on the knowledge and beliefs about maintaining psychological health and attitudes and habits of maintaining psychological health at Time 3 were significantly higher than those at Time 2, t(76) = −10.25, p < 0.001, d = 0.68; t(76) = −12.10, p < 0.001, d = 0.72. These results further reflect the effectiveness of our individualized online intervention in promoting individuals’ mental health literacy.
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Discussion

The purpose of this study was to evaluate the efficacy of individualized online intervention in improving individuals’ mental health literacy. The results from our pretest and posttest research design showed that our individualized online intervention significantly improved the participants’ levels of mental health literacy, including improved knowledge and beliefs about maintaining psychological health and improved attitudes and habits about maintaining psychological health. Specifically, we found that, compared with the control group, the two dimensions of mental health literacy in the experimental group were significantly improved after they experienced the individualized online intervention. Meanwhile, compared to that at Time 2, the mental health literacy of the control group at Time 3 also improved after receiving the individualized online intervention. Furthermore, we compared the levels of metal health literacy of the experimental group at Time 3 to those at Time 2, and found that the level of metal health literacy at Time 3 had not decreased 1 month later. Thus, the individualized online intervention was not only momentarily effective; it also had long-term efficacy.

Our research shows that the individualized online intervention can significantly improve the mental health literacy of community residents. Insights for researchers and practitioners include the following: First, this study confirmed the positive relationship between individualized online intervention and mental health literacy, filled the gap in research on the effectiveness of individualized online intervention for mental health literacy, and contributes to the field of mental health. Second, this study deepens the understanding of the themes of mental health literacy interventions. Based on interviews with 15 community residents and a survey of 311 community residents, we found that the demands for mental health literacy varied across individuals, as found in Farrer [39]. However, these demands were categorized into nine themes in the Chinese context. The results provide practitioners with a theoretical framework to rapidly and efficiently identify their clients’ demands for mental health services. Third, this study might provide government and mental health service institutions with insights into interventions for mental health literacy. In the past, methods to improve mental health literacy primarily relied on whole-of-community campaigns [16–18], educational interventions [19,20], mental health first aid training [21], and informational websites [22,23]. However, these intervention methods struggle to meet the personalized needs for improving individuals’ mental health literacy and are often constrained by resource limitations [13,40]. With the progress and development of AI technology, mental health services have increasingly become digital. In this study, we proved that the individualized online intervention can overcome time, space, and resource constraints to provide a targeted intervention based on individualized needs. More “intelligent” interventions and personalized interventions involving artificial intelligence can be developed in future research. Fourth, given the efficacy of our individualized online intervention, individuals and counselors who aim to improve their or their clients’ mental health literacy can reap benefits from using the individualized online intervention. With the rapid development of big data technology and AI, the effective resources for improving mental health are continuously expanding for individuals and counselors. For example, with the help of the individualized online intervention, individuals and counselors can conveniently obtain relevant knowledge about mental illness and how to correctly deal with or even prevent it.

Nevertheless, despite having several limitations, our research also suggests avenues for further investigation. First, as we created our individualized online intervention, we also lost some subjects from the senior age group. This was because most of the senior subjects had little experience with new media and did not know how to use them. Hence, our sample fell short of representing all groups of people, which limits the generalizability of our findings. Future studies might sample only senior residents to test the efficacy of the individualized online intervention. Second, we only assessed gender, education, and age demographics for our study; thus, we might have missed measuring some otherwise relevant variables. For instance, Hollingshead and Redlich found that socioeconomic status could influence mental health literacy [41]. We wanted to measure this in our survey, but some of our subjects were sensitive about revealing their personal income because they believed it was private information. As a result, we did not collect complete information regarding subjects’ socioeconomic status, and thus we were unable to determine how it related to their mental health literacy. Future scholars might consider surveying subjects’ socioeconomic status and including it in their research model along with gender, education, and age. Thirdly, we spent a relatively long time in collecting our pretest data because of the difficulty associated with data collection. This limited our time to implement the intervention. A future study might strictly control the duration of the data collection period during the pretest phase. Fourth, this study overall examined the effectiveness of individualized online intervention for mental health literacy, which provides evidence for supporting the efficacy of individualized online intervention based on a higher-level notion. However, it is interesting to further explore the effectiveness of different personalized learning modules for mental health literacy. For example, is a single learning module sufficient for improving mental health literacy? or is it necessary to learn a specific number of modules for such improvement?

Conclusions

With a continuous pretest-posttest experimental design, this study illustrates that the individualized online intervention has both great momentary and long-term effectiveness in improving community residents’ mental health literacy.
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TABLE 2

Difference test results among experimental vs. control groups

Variable Control group Experimental group Condition x time Effect size (T1-T2)

M SD M SD F P dl d2 d2-di
K&B
T1 20.92 3.81 20.92 3.67 49.59 0.000 0.04 0.99 0.95
T2 21.07 3.69 24.73 4.01
A&H
T1 16.48 4.79 18.02 4.74 58.27 0.000 0.05 0.98 0.93
T2 17.17 443 21.97 3.79

Note: K & B = the knowledge and beliefs about maintaining psychological health; A & H = the attitudes and habits of maintaining psychological health.





OEBPS/Images/table-1.png
TABLE 1

Themes, contents, and forms of the individualized online intervention

Themes Content Form
1. Emotional adjustment and stress coping 1.1 Making friends with stress Lecture
1.2 High pressure in modern life Cartoon
1.3 Controlling emotions: I can Article
2. Family relationships and family 2.1 Thoughts and actions on establishing alliances between couples in family Lecture
atmosphere construction education
2.2 Family meetings: This method can solve 90% of family conflicts Article
3. Mental health and mental abnormalities 3.1 Science popularization animation of mental health series: Depression Cartoon
3.2 Science popularization animation of mental health series: Obsessive- Cartoon
compulsive disorder
3.3 Why do we not seek help when we need psychological counseling services?  Article
4. Identification and intervention of 4.1 When an adult decides to commit suicide, how can survivors identify and assist Article
psychological crisis those who are prone to suicide?
4.2 Can you talk about suicide with people who have suicidal thoughts? Article
5. Senior citizens’ mental health and 5.1 Have you lost sleep? Sleep instructions and retrieval guide Article
emotions 5.2 Harvard professor’s empirical study: Physical conditions can change with the Article
mind, benefiting one’s life
6. Adolescent psychology and parent-child 6.1 Battle hymn of tiger mother from a psychological perspective Lecture
communication 6.2 How to effectively communicate with children using psychological methods ~ Article
7. How to cope with pressure as parents 7.1 How to eliminate pressure as parents Article
8. How to take care of family members with 8.1 Home care for patients with mental disorders: Elderly dementia chapter Article
mental disorders 8.2 Home care for patients with mental disorders: Eating disorders Article
9. How to cope with mental illness stigma 9.1 What misunderstandings might we have about mental illness? Article
9.2 Avoidance of psychological disorders Cartoon
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TABLE 3

The results of the paired t-tests among the experimental group

Dimensions T2 T3 t-test

M SD M SD t P
K&B 24.73 4.01 24.75 3.64 -0.06 0.954
A&H 21.97 3.79 22.97 4.03 -1.53 0.134

Note: n = 75; K & B = the knowledge and beliefs about maintaining psychological health; A & H = the attitudes and habits of maintaining
psychological health.
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TABLE 4

The results of the paired t-tests among the control group

Dimensions T2 T3 t-test

M SD M SD t P
K&B 21.07 3.69 23.42 3.21 -10.25 0.000
A&H 17.17 443 20.19 391 -12.10 0.000

Note: n = 77; K & B = the knowledge and beliefs about maintaining psychological health; A & H = the attitudes and habits of maintaining
psychological health.
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