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A B S T R A C T   

Previous studies on the relationship between mental health literacy and psychological distress were rich, but 
little was known about the influence mechanism between them, and almost no research was found on the role of 
psychological resilience and subjective socio-economic status in the relationship between them. This study used a 
moderated mediation model to test the mediating effect of psychological resilience on the relationship between 
mental health literacy and psychological distress, and the moderating effect of subjective socioeconomic status in 
Chinese adolescents. We investigated 700 junior high school students in Inner Mongolia, China through online 
survey. The results are as follows: (1) Mental health literacy is a negative predictor of adolescents’ psychological 
distress; (2) psychological resilience mediated the association between mental health literacy and psychological 
distress; (3) The first half of the model, that is, the relationship between mental health literacy and psychological 
resilience, is moderated by subjective socioeconomic status. Specifically, for adolescents with low subjective 
socioeconomic status, the positive predictive effect of mental health literacy on psychological resilience is 
obviously enhanced. The current findings would contribute to a deep understanding of the relationship among 
adolescents’ mental health literacy, psychological resilience, subjective socioeconomic status and psychological 
distress, which may be of great significance to the prevention of adolescents’ psychological distress.   

1. Introduction 

In recent years, adolescent mental health has become an urgent 
problem in the global public health field, which has aroused widespread 
concern of the public and professionals. A lot of evidence shows that the 
mental health of adolescents is deteriorating year by year, including 
anxiety, depression, psychological stress and suicide (Keyes et al., 2019; 
Twenge et al., 2019). During the epidemic in COVID-19, with the 
implementation of isolation measures, the lack of outdoor sports, the 
reduction of interpersonal communication and the excessive use of the 
Internet, adolescents experienced a higher proportion of anxiety, 
depression and stress than before the epidemic (Jones et al., 2021; 
Magson et al., 2021). Psychological distress is an uncomfortable state of 
negative emotions such as anxiety and depression (Gebremedhin et al., 
2020). Studies have shown that psychological distress is a risk factor for 

adolescents’ academic achievement, interpersonal relationships, self- 
injury and suicidal ideation (Hashim et al., 2012; Ibrahim et al., 2014; 
Kenny et al., 2013; McNicol and Thorsteinsson, 2017; You et al., 2012). 
Therefore, it is very necessary to explore the influencing mechanism of 
adolescents’ psychological distress, which will help us find effective 
ways to intervene adolescents’ psychological distress. 

Mental health literacy refers to the knowledge and beliefs that help 
to identify, manage or prevent mental illness (Jorm, 2000). The level of 
mental health literacy is closely related to the mental health outcomes 
(Gorczynski et al., 2017; Lam, 2014; Riiser et al., 2020). Some studies 
have shown that mental health literacy is positively correlated with 
mental health level, positively correlated with happiness, and negatively 
correlated with psychological distress (Moss et al., 2021; Pehlivan et al., 
2021). A randomized controlled experimental study found that 
improving mental health literacy is an effective measure to enhance 

* Corresponding author at: Institute of Physical Education, Inner Mongolia Normal University, No.81 Zhaowuda Road, Saihan District, Hohhot, Inner Mongolia, 
China. 

E-mail address: baohuge@imnu.edu.cn (H. Bao).  

Contents lists available at ScienceDirect 

Preventive Medicine Reports 

journal homepage: www.elsevier.com/locate/pmedr 

https://doi.org/10.1016/j.pmedr.2023.102199 
Received 10 December 2022; Received in revised form 30 March 2023; Accepted 31 March 2023   

mailto:baohuge@imnu.edu.cn
www.sciencedirect.com/science/journal/22113355
https://www.elsevier.com/locate/pmedr
https://doi.org/10.1016/j.pmedr.2023.102199
https://doi.org/10.1016/j.pmedr.2023.102199
https://doi.org/10.1016/j.pmedr.2023.102199
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Preventive Medicine Reports 33 (2023) 102199

2

mental health (Lam et al., 2019). As an economic and effective public 
health measure, improving the level of mental health literacy has been 
widely used in many countries to prevent and alleviate all kinds of 
psychological distress (Kelly et al., 2007a). Wang Yangming, an ancient 
philosopher in China, argued that knowledge is the beginning of action, 
and action is the result of knowledge, and the two are unified and 
inseparable (Dong, 2013; Lederman, 2022). Both this thought of the 
unity of knowledge and action and the western cognitive behavior 
theory emphasize the positive effect of the change of cognitive concept 
on human behavior. However, there is a long way to go from knowing to 
doing. Improving mental health literacy can be achieved in a short time 
through education, but it is a complicated and long-term process to be 
able to use the learned mental health concepts and methods to produce 
good mental health outcomes. Therefore, it is necessary to explore the 
psychological mechanism that mental health literacy affects psycho-
logical distress. 

Psychological resilience is a trait or ability of an individual to adapt 
or even grow from adversity (Werner, 1995). On the one hand, the level 
of mental health literacy is a predictor of psychological resilience (Sun 
et al., 2021). A potential category analysis of 10,583 college students 
found that the level of mental health literacy will lead to differences in 
psychological resilience, and those college students with high mental 
health literacy have stronger psychological resilience (Jia et al., 2021). 
On the other hand, individuals with strong psychological resilience level 
have stronger mental health and less psychological distress (Ahmed and 
Julius, 2015; Ávila et al., 2018; Bacchi and Licinio, 2017; Lenzo et al., 
2020; Samani et al., 2007). Similar results have been found among ad-
olescents (Hjemdal et al., 2011; Khalid and Aslam, 2012). Another four- 
year cross-lag study found that psychological resilience can predict the 
mental health of college students in China within one year (Wu et al., 
2020). Therefore, we speculate that psychological resilience plays an 
intermediary role between mental health literacy and psychological 
distress. 

As a cognitive factor, the influence of mental health literacy on 
psychological resilience is probably regulated by the individual’s sub-
jective socioeconomic status. The research shows that compared with 
age, gender, urban and rural residents’ status and other factors, socio-
economic status has a stronger explanatory power on mental health 
literacy (Holman, 2015; Jiang et al., 2021). Socioeconomic status 
mainly includes Subjective socioeconomic status and objective socio-
economic status, of which Subjective socioeconomic status has a greater 
impact on individuals (Kraus et al., 2009). Subjective socioeconomic 
status refers to an individual’s subjective overall perception of his social 
class, which reflects not only socioeconomic status but also personality, 
appearance, academic performance, peer relationship and interpersonal 
characteristics (Sweeting et al., 2011). Compared with individuals with 
low subjective socioeconomic status, individuals with high subjective 
socioeconomic status have higher mental health literacy level (Huang, 
2019). As one of the protective factors of mental health, it is not known 
whether mental health literacy has different influences on psychological 
resilience due to different subjective socioeconomic status. It is worth 
noting that previous studies have found that subjective socioeconomic 
status is also a predictor of psychological resilience, and individuals with 
high Subjective socioeconomic status have stronger psychological 
resilience level (Guo et al., 2019; Li, 2022). Accordingly, this study 
speculates that subjective socioeconomic status regulates the association 
between mental health literacy and mental resilience. 

In the current research, the regulated mediation model (Fig. 1) is 
constructed to test the relationship between mental health literacy and 
psychological distress and the possible mediation mechanism. The hy-
potheses of this study are as follows: (1) Mental health literacy and 
psychological resilience are significantly related to psychological 
distress; (2) psychological resilience plays an intermediary role between 
mental health literacy and adolescents’ psychological distress; (3) Sub-
jective socioeconomic status plays a moderating role between mental 
health literacy and psychological resilience. 

2. Materials and methods 

2.1. Participants and procedure 

Using convenient sampling method, we conducted a cross-sectional 
survey among 700 junior high school students from three middle 
schools in Inner Mongolia, China from April 4, 2022 to April 15, 2022. 
Participants completed online questionnaires through social media 
(WeChat). After excluding the questionnaires with short answer time 
and similar answers, the final sample consists of 654 people, including 
327 boys and 327 girls. All participants are mainly aged between 12 and 
16, including 230 junior high school students, 236 junior high school 
students and 188 junior high school students. 

This research was approved by the ethics committee of the author’s 
institution. Before filling out the questionnaire, the parents of the 
participating students have already filled out the survey consent form. 
Informed that the investigation is anonymous, and the collected data is 
only used for scientific research and kept strictly confidential. They have 
the right to stop participating in the investigation at any time. 

2.2. Measurements 

2.2.1. Mental health literacy 
Adolescent Mental health literacy Assessment Questionnaire 

(AMHLAQ) was developed by Li Danlin (Li et al., 2021). This scale 
contained 22 items, which can be divided into four dimensions: 
knowledge (6 items, e.g., “Increasing communication with others is 
conducive to mental health.”), identify (5 items, e.g., “Patients with 
anxiety disorder often have unexplained worries and excessive 
nervousness and fear”), attitude (6 items, e.g., “If my relatives and 
friends suffer from mental illness, I will feel ashamed”) and behavior (5 
items, e.g., “I can control my bad emotions and behaviors”). The scale 
uses a Likert-type 5-point scale, ranging from “1 = strongly disagree” to 
“5 = strongly agree”. The higher the score, the higher the level of mental 
health literacy. In the present study, the Cronbach’s alpha of this scale 
was measured as 0.746. 

2.2.2. Psychological distress 
Psychological distress was measured by the simplified Chinese 

version of the Depression-Anxiety-Stress Scale (DASS-21) compiled by 
Lovibond et al. and introduced by Gong Xu et al. (Gong et al., 2010).The 
questionnaire includes 21 questions about expressing depression (7 
items, e.g., “I don’t seem to feel happy or comfortable at all”), anxiety(7 
items, e.g., “I feel thirsty”) and stress(7 items, e.g., “I find it hard to calm 
myself down”), measured across 4 grades (from 0 = nonconforming to 3 
= always conforming). The higher a score is, the more serious psycho-
logical distress is. This measure has demonstrated good reliability 
among college students (Chen et al., 2020). In the present study, the 
Cronbach’s alpha of this scale was measured as 0.917 respectively. 

2.2.3. Psychological resilience 
Psychological resilience was measured by the 10-item Conner- 

Fig. 1. The moderated mediation model.  

X. Zhang et al.                                                                                                                                                                                                                                   



Preventive Medicine Reports 33 (2023) 102199

3

Davidson Resilience Scale (CD-RISC-10). CD-RISC-10 was simplified 
from the 25-item psychological resilience Scale developed by Connor 
et al. (Connor and Davidson, 2003; Sills et al., 2007). This scale is a one- 
dimensional scale with good reliability and validity in Chinese popula-
tion (e.g., “When things change, I can adapt.”) (Yu and Zhang, 2007). 
Items were scored on a five-point Likert scale ranging from “0 = never” 
to “4 = almost always“. The higher the score, the better the psycho-
logical resilience. In the present study, the Cronbach’s alpha of this scale 
was measured as 0.916. 

2.2.4. Subjective socioeconomic status 
Subjective socioeconomic status scale was compiled by Hu et al. 

(2012). It is a one-dimensional scale with two items (e.g., “According to 
the objective reality of the family, what level is your family at present in 
the whole society”). Each item is scored on a scale of 1–10 (1 repre-
senting the lowest subjective socioeconomic status, 10 representing the 
highest subjective socioeconomic status). The higher the score, the 
higher the subjective socioeconomic status. In this study, the Cronbach’s 
alpha of this scale was measured as 0.742. 

2.3. Statistical analysis 

SPSS22 statistical software was used to sort and analyze the data. The 
statistical methods used include descriptive analysis, Pearson correla-
tion analysis, and mediation effect tests completed with Process plug-in 
(Model 7) (Hayes, 2017). Mediation hypotheses were tested with boot-
strapping via a resampling of 5000 samples to calculate 95% confidence 
intervals (CIs). If the 95% CI did not contain zero and the p value was <
0.05, results were deemed statistically significant. 

Using Harman single factor test method, non-rotating exploratory 
factor analysis was carried out on all measurement items. The results 
showed that 12 common factors with characteristic values greater than 1 
were put forward, and the first common factor explained 21.91% of the 
total variance, which was less than the critical standard of 40% (Zhou 
and Long, 2004). It shows that there is no obvious common methodo-
logical deviation in this study. 

3. Results 

3.1. Descriptive statistics and correlation analysis 

The descriptive statistics and zero-correlations for all the study var-
iables are displayed in Table 1. As expected, mental health literacy was 
positively correlated with subjective socioeconomic status (r = 0.09, p <
0.05) and psychological resilience (r = 0.34, p < 0.01), and negatively 
correlated with psychological distress (r = − 0.18, p < 0.01). Besides, for 
the individuals with higher levels of subjective socioeconomic status (r 
= − 0.13, p < 0.01) and psychological resilience (r = − 0.50, p < 0.01), 
they were less likely to be psychological distress. Subjective socioeco-
nomic status was positively associated with psychological resilience (r 
= 0.21, p < 0.01). In addition, gender is negatively correlated with 
psychological resilience (r = − 0.20, p < 0.01), but positively correlated 

with psychological distress (r = 0.08, p < 0.05). Therefore, in the follow- 
up regression analysis, gender is discussed as a control variable. 

3.2. Moderated mediation analysis 

Results as shown in Table 2, mental health literacy can positively 
predict psychological resilience (β = 0.32, t = 8.65, P < 0.001), and 
psychological resilience can also significantly positively predict psy-
chological distress (β = − 0.65, t = − 13.56, P < 0.001), but mental 
health literacy cannot predict psychological distress (β = − 0.01) The 
mediation effect of psychological resilience is significant, with the 
mediation effect of − 0.22 and the relative effect value of 96%. psy-
chological resilience plays a mediating role in the prediction of mental 
health literacy on mental distress. 

Test whether subjective socioeconomic status has a moderating ef-
fect on the direct path and indirect path of the intermediary model. The 
results show (Table 2): The product of mental health literacy and sub-
jective socioeconomic c status has a significant positive predictive effect 
on psychological resilience (β = − 0.03, P < 0.05), indicating that sub-
jective socioeconomic status has a moderating effect on the first half of 
the intermediary chain, that is, the predictive effect of mental health 
literacy on psychological resilience decreases with the increase of junior 
high school students’ subjective socioeconomic status. 

See Table 3 for the mediation effect values and 95% Bootstrap con-
fidence interval of psychological resilience with different subjective 
socioeconomic status. Further simple slope test and simple effect anal-
ysis diagram (Fig. 2) are drawn. When exploring the influence of mental 
health literacy on psychological resilience, with the improvement of 
mental health literacy, junior high school students with high subjective 
socioeconomic status (β = 0.40, t = 8.40, P < 0.001) and junior high 
school students with low subjective socioeconomic status (β = 0.23, t =
4.44, P < 0.001) have significantly increased psychological resilience. 
However, compared with junior high school students with high scores of 
subjective socioeconomic status, junior high school students with low 
scores of subjective socioeconomic status have a relatively higher degree 
of psychological resilience enhancement. 

4. Discussion 

The relationship between mental health literacy and mental distress 
is not unified, and the intermediary mechanism behind them is not clear. 
The results of this study verify the research hypothesis: mental health 
literacy affects adolescents’ psychological distress through psychologi-
cal resilience, and subjective socioeconomic status regulates the first 

Table 1 
Descriptive statistics and correlation analysis of adolescents’ gender, mental 
health literacy, subjective socio-economic status, psychological resilience and 
psychological distress, 2022 (n = 654).   

Mean SD 1 2 3 4 5 

1.Gender  1.50  0.50 1     
2.MHL  81.34  7.54 − 0.03 1    
3.SSS  10.38  2.75 0.01 0.09* 1   
4.PR  27.10  7.71 − 0.20** 0.34** 0.21**   

5.PD  11.04  9.97 0.08* − 0.18** − 0.13**  − 0.50** 1 

MHL, Mental health literacy; SSS, Subjective socioeconomic status; PR, Psy-
chological resilience; PD, Psychological distress. 
*P < 0.05, **P < 0.01, ***P < 0.001. 

Table 2 
Summary of psychological resilience’s Mediation Effect and Subjective Socio-
economic Status’s Moderating Effect.  

Regression Model Goodness-of-Fit Indices Regression 
Coefficient and 
Significance 

Outcome 
Variable 

Predictor 
Variable 

R R2 F β t 

PR   0.43  0.19  37.80***    

Gender     − 2.90  − 5.32***  

MHL     0.32  8.65***  

SSS     0.50  4.98***  

MHL × SSS     − 0.03  − 2.49*  

PD   0.50  0.25  71.83***    

Gender     − 0.33  − 0.47  
MHL     − 0.01  − 0.19  
PR     − 0.65  − 13.56*** 

MHL, Mental health literacy; SSS, Subjective socioeconomic status; PR, Psy-
chological resilience; PD, Psychological distress. 
*P < 0.05, **P < 0.01, ***P < 0.001. 
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half of this intermediary model. The main findings are listed and dis-
cussed below. 

4.1. The relationship between mental health literacy and psychological 
distress 

The results reveal the positive influence of mental health literacy on 
adolescents’ psychological distress, and support hypothesis 1. Adoles-
cents with low mental health literacy experience more psychological 
distress, which is consistent with previous research results (Lam, 2014; 
Pehlivan et al., 2021). The reason may be that with the increasing ac-
ademic pressure, the complexity of interpersonal communication, and 
the emotional fluctuations in adolescence, adolescents are facing enor-
mous mental health challenges (Sun, 2022; Yu and Wang, 2022). At this 
time, adequate mental health knowledge and skills can provide more 
psychological resources to help them cope with challenges and maintain 
a good level of mental health (Du et al., 2019). On the contrary, ado-
lescents with low mental health literacy have poor ability to deal with 
psychological distress, and are even more reluctant to seek professional 
help, so they feel more psychological distress (Kelly et al., 2007b). 

4.2. The intermediary role of psychological resilience 

The result of intermediary effect shows that psychological resilience 
has a completely intermediary role between mental health literacy and 
adolescent psychological distress. This is consistent with the research 
hypothesis 2. It can be seen that mental health literacy mainly affects 
adolescents’ psychological distress through psychological resilience. As 
we all know, adolescents’ mental health literacy level can be improved 
quickly through education and study. However, the solution of psy-
chological distress is not an easy task, and it needs long-term and 
repeated efforts. After mastering rich knowledge and skills of mental 
health, adolescents are more likely to try a variety of coping styles when 
facing psychological difficulties (Jia et al., 2021; Sun et al., 2021). 

Constantly trying will gain some sense of accomplishment, and the 
experience and ability to overcome difficulties are constantly strength-
ened. Therefore, these adolescents with higher psychological resilience 
level experience less psychological troubles such as anxiety and 
depression (Lenzo et al., 2020; Min et al., 2013). 

To some extent, this result explains the mechanism that adolescents’ 
mental health literacy affects their psychological distress, and suggests 
that mental health professionals should not only offer mental health 
courses for adolescents to improve their mental health literacy, but also 
pay attention to the cultivation and stimulation of individual inner 
psychological resilience. When the external psychological knowledge 
and skills are truly transformed into the inner ability of perseverance in 
the face of life difficulties, all kinds of psychological troubles of ado-
lescents will be alleviated. 

4.3. The regulating role of subjective socioeconomic status 

The results verify hypothesis 3. Subjective socioeconomic status 
regulates the relationship between mental health literacy and psycho-
logical resilience. Specifically, compared with adolescents with high 
subjective socioeconomic status, adolescents with low subjective socio- 
economic status are more affected by their mental health literacy in 
psychological resilience. This may be because subjective socioeconomic 
status indicators not only reflect social status, but also show adolescents’ 
evaluation of their appearance, academic performance, interpersonal 
relationship (Sweeting et al., 2011). The research shows that family 
socioeconomic status can positively predict the level of self-efficacy, and 
adolescents with lower family socioeconomic status have lower self- 
confidence when facing challenges (Xu and Guo, 2020; Yuan et al., 
2020). In this case, adolescents with low subjective socioeconomic sta-
tus pay more attention to helping themselves cope with difficult situa-
tions through knowledge. 

5. Limitations 

This study has some limitations. First of all, although the model of 
this study was put forward on the basis of existing studies and theories, it 
was only verified by the sample of Inner Mongolia in China. Therefore, 
the research results need to be carefully interpreted and may not be 
extended to other countries and regions. In the future, I hope this model 
can be verified by research objects of different cultures. Secondly, this 
study adopts a cross-sectional survey, and the estimation of interme-
diary effect may be biased (O’Laughlin et al., 2018). In the future, the 
time series between variables can be explained by longitudinal method. 

Table 3 
Results of conditional indirect effects.  

Dependent 
variable 

Adjustment 
variable 

Effect Bootstrapped 
SE 

Bootstrapped 
95% CI 

Psychological 
resilience  

M – SD  − 0.26  0.04 [− 0.33, − 0.19] 
− 0.19 

M  − 0.20  0.03 [− 0.26, − 0.15] 
− 0.15 

M + SD  − 0.15  0.04 [− 0.23, − 0.08]  

Fig. 2. Interaction effect between subjective socioeconomic status and mental health literacy for psychological resilience.  
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Finally, this study uses self-evaluation method to investigate the sub-
jects, and the results may be affected by the deviation of the subjects’ 
reaction. 

6. Conclusion 

To sum up, this study explores the interaction mechanism among 
mental health literacy, psychological resilience, psychological distress 
and subjective socioeconomic status. We find that mental health literacy 
has a negative impact on adolescents’ psychological distress mainly 
through psychological resilience. In addition, subjective socioeconomic 
status plays a moderating role in the relationship between mental health 
literacy and psychological resilience. Specifically, for adolescents with 
low subjective socioeconomic status, mental health literacy has a 
stronger predictive effect on psychological resilience. This study reveals 
the internal mechanism of mental health literacy affecting adolescents’ 
psychological distress through a regulated intermediary model. On the 
one hand, this research enriches the related theories of adolescent psy-
chological distress; On the other hand, it provides a reference value for 
the intervention of adolescents’ psychological distress, reminding pro-
fessionals to provide more channels for students with lower subjective 
socioeconomic status to acquire psychological knowledge and skills 
while optimizing mental health education courses, and to pay attention 
to the improvement of adolescents’ psychological resilience ability in 
practice. 

CRediT authorship contribution statement 

Xuemin Zhang: Writing – original draft. Heng Yue: Investigation. 
Xia Hao: Investigation. Xiaohui Liu: Investigation. Hugejiletu Bao: 
Funding acquisition. 

Declaration of Competing Interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Data availability 

Data will be made available on request. 

Funding 

This research was funded by Baotou Medical College Medical Hu-
manities Empowerment New Medical Development Research Team, 
grant number Bycxtd-19; Inner Mongolia Autonomous Region Philoso-
phy and Social Science Program, grant number 2021NDB130; Inner 
Mongolia Social Science Fund, grant number 2022DY25; Natural Sci-
ence Foundation of Inner Mongolia, grant number 2021MS03099. 

References 

Ahmed, Z., Julius, S.H., 2015. Academic performance, resilience, depression, anxiety and 
stress among women college students. Indian journal of positive psychology 6, 367. 

Ávila, M.P.W., Corrêa, J.C., Lucchetti, A.L.G., Lucchetti, G., 2018. The role of physical 
activity in the association between resilience and mental health in older adults. 
Journal of Aging Physical Activity 26, 248–253. 

Bacchi, S., Licinio, J., 2017. Resilience and psychological distress in psychology and 
medical students. Academic Psychiatry 41, 185–218. 

Chen, H., Li, Y., Li, Y., Fan, C., 2020. The Influence of Internet Bullying on Non-Suicidal 
Self-injury: Chain Mediating Effect of Social Exclusion and Negative Emotion. 
Chinese Journal of Special. Education:73–78.  

Connor, K.M., Davidson, J.R., 2003. Development of a new resilience scale: the Connor- 
Davidson Resilience Scale (CD-RISC). Depress Anxiety 18, 76–82. 

Dong, P., 2013. The Practical Substance of WANG Yang-ming’s Philosophy——Focused 
on the Thesis of Syncretism of Knowledge and Action. Journal of Yantai University 
(Philosophy and Social Science Edition) 26, 14–20. 

Du, J., Li, Z., Jia, G., Zhang, Q., Chen, W., 2019. Relationship between mental health and 
awareness of the knowledge on mental health in left-behind middle school students. 
Medicine (Baltimore) 98, e14476. 

Gebremedhin, H.T., Bifftu, B.B., Lebessa, M.T., Weldeyes, A.Z., Gebru, T.T., Petrucka, P., 
2020. Prevalence and associated factors of psychological distress among secondary 
school students in Mekelle city, Tigray region, Ethiopia: Cross-sectional study. 
Psychology Research Behavior Management 13, 473. 

Gong, X., Xie, X., Xu, R., Luo, Y., 2010. The Test Report of Depression-Anxiety-Stress 
Scale Simplified Chinese Version (DASS-21) among Chinese College Students. 
Chinese Journal of Clinical Psychology 18, 443–446. 

Gorczynski, P., Sims-Schouten, W., Hill, D., Wilson, J.C., 2017. Examining mental health 
literacy, help seeking behaviours, and mental health outcomes in UK university 
students. The Journal of Mental Health Training, Education and Practice 12, 
111–120. 

Guo, C., Zhang, L., Yang, Y., 2019. Relationship Between Subjective Socio-economic 
Status and Adolescents’ Resilience: Mediating Role of Belief in a Just World. Journal 
of Southwest University(Social Sciences Edition) 45:109-17+99. 

Hashim, H.A., Freddy, G., Rosmatunisah, A., Health, 2012. Relationships between 
negative affect and academic achievement among secondary school students: The 
mediating effects of habituated exercise. Journal of Physical Activity 9, 1012–1109. 

Hayes, A.F., 2017. Introduction to mediation, moderation, and conditional process 
analysis: A regression-based approach. Guilford publications. 

Hjemdal, O., Vogel, P.A., Solem, S., Hagen, K., Stiles, T.C., 2011. The relationship 
between resilience and levels of anxiety, depression, and obsessive–compulsive 
symptoms in adolescents. Clinical psychology psychotherapy 18, 314–321. 

Holman, D.J., 2015. Exploring the relationship between social class, mental illness 
stigma and mental health literacy using British national survey data. Health 
Commun 19, 413–429. 

Hu, M., Wang, M., Cai, L., ZHU, X., Yao, S., 2012. Development of Subjective 
Socioeconomic Status Scale for Chinese Adolescents. Chinese Journal of Clinical 
Psychology 20:155-57+61. 

Huang, J., 2019. The mediating role of subjective social status of middle school students 
in their psychological resilience and depression. Guizhou normal university. 

Ibrahim, N., Amit, N., Suen, M.W.Y., 2014. Psychological factors as predictors of suicidal 
ideation among adolescents in Malaysia. PLoS One 9, e110670. 

Jia, Y., Sun, F., Liu, C., 2021. Potential categories of college students’ mental health 
literacy and their differences in mental resilience and coping styles., The 23rd 
chinese psychological society, Hohhot, Inner Mongolia, China, pp. 564-65. 

Jiang, G., Li, D., Ren, Z., Yan, Y., Wu, X., Zhu, X., Yu, L., Xia, M., Li, F., et al., 2021. The 
status quo and characteristics of Chinese mental health literacy Acta Psychologica 
Sinica 53, 182–201. 

Jones, E.A., Mitra, A.K., Bhuiyan, A., 2021. Impact of COVID-19 on mental health in 
adolescents: A systematic review. International journal of environmental research 
and public Health 18, 2470. 

Jorm, A.F., 2000. Mental health literacy: Public knowledge and beliefs about mental 
disorders. The British Journal of Psychiatry 177, 396–401. 

Kelly, C.M., Jorm, A.F., Wright, A., 2007a. Improving mental health literacy as a strategy 
to facilitate early intervention for mental disorders. Medical Journal of Australia 
187, S26–S30. 

Kelly, C.M., Jorm, A.F., Wright, A.J.M.J.o.A., 2007b. Improving mental health literacy as 
a strategy to facilitate early intervention for mental disorders. 187, S26–S30. 

Kenny, R., Dooley, B., Fitzgerald, A., 2013. Interpersonal relationships and emotional 
distress in adolescence. Journal of adolescence 36, 351–360. 

Keyes, K.M., Gary, D., O’Malley, P.M., Hamilton, A., Schulenberg, J., 2019. Recent 
increases in depressive symptoms among US adolescents: trends from 1991 to 2018. 
Social psychiatry psychiatric epidemiology 54, 987–996. 

Khalid, J., Aslam, N., 2012. Relationship of perceived parenting with psychological 
distress and resilience among adolescents. Pakistan Journal of Psychology 43. 

Kraus, M.W., Piff, P.K., Keltner, D., 2009. Social class, sense of control, and social 
explanation. Journal of personality social psychology 97, 992. 

Lam, L.T., 2014. Mental health literacy and mental health status in adolescents: a 
population-based survey. J Child Adolescent Psychiatry Mental Health 8, 1–8. 

Lam, L.T., Wong, P., Lam, M.K., 2019. Protocol for a phase III wait-listed cluster 
randomised controlled trial of an intervention for mental well-being through 
enhancing mental health literacy and improving work friendliness in Hong Kong. 
Trials 20, 1–11. 

Lederman, H., 2022. What is the “unity” in the “unity of knowledge and action”? Dao 21, 
569–603. 

Lenzo, V., Quattropani, M.C., Musetti, A., Zenesini, C., Freda, M.F., Lemmo, D., Vegni, E., 
Borghi, L., Plazzi, G., et al., 2020. Resilience contributes to low emotional impact of 
the COVID-19 outbreak among the general population in Italy. Frontiers in 
psychology:3062.  

Li, P., 2022. Research on the Relationship between College Students’ psychological 
resilience and Subjective Social Status. Journal of Suihua University 42, 115–118. 

Li, D., Hu, J., Huang, X., Xue, Y., Chen, S., Jiang, S., Wan, Y., Tao, F., Zhang, S., 2021. 
Development and application of the Adolescent Mental Health Literacy Assessment 
Questionnaire among medical undergraduates. Chinese Journal of School Health 42, 
1038–1041. 

Magson, N.R., Freeman, J.Y., Rapee, R.M., Richardson, C.E., Oar, E.L., Fardouly, J., 
2021. Risk and protective factors for prospective changes in adolescent mental 
health during the COVID-19 pandemic. Journal of youth adolescence 50, 44–57. 

McNicol, M.L., Thorsteinsson, E.B., 2017. Internet addiction, psychological distress, and 
coping responses among adolescents and adults. Cyberpsychology, Behavior, Social 
Networking 20, 296–304. 

X. Zhang et al.                                                                                                                                                                                                                                   

http://refhub.elsevier.com/S2211-3355(23)00090-6/h0005
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0005
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0010
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0010
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0010
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0015
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0015
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0020
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0020
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0020
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0025
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0025
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0030
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0030
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0030
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0035
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0035
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0035
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0040
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0040
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0040
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0040
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0045
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0045
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0045
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0050
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0050
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0050
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0050
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0060
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0060
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0060
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0070
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0070
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0070
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0075
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0075
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0075
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0090
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0090
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0100
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0100
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0100
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0105
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0105
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0105
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0110
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0110
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0115
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0115
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0115
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0120
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0120
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0125
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0125
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0130
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0130
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0130
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0135
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0135
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0140
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0140
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0145
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0145
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0150
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0150
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0150
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0150
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0155
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0155
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0160
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0160
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0160
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0160
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0165
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0165
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0170
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0170
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0170
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0170
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0175
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0175
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0175
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0180
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0180
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0180


Preventive Medicine Reports 33 (2023) 102199

6

Min, J.-A., Yoon, S., Lee, C.-U., Chae, J.-H., Lee, C., Song, K.-Y., Kim, T.-S., 2013. 
Psychological resilience contributes to low emotional distress in cancer patients. 
Supportive care in cancer 21, 2469–2476. 

Moss, R., Gorczynski, P., Sims-Schouten, W., Heard-Laureote, K., Creaton, J., 2021. 
Mental health and wellbeing of postgraduate researchers: exploring the relationship 
between mental health literacy, help-seeking behaviour, psychological distress, and 
wellbeing. Higher Education Research. Development:1–16.  

O’Laughlin, K.D., Martin, M.J., Ferrer, E.J.M.b.r., 2018. Cross-sectional analysis of 
longitudinal mediation processes. 53, 375–402. 

Pehlivan, S., Tokur Kesgi, N.M., Uymaz, P., 2021. Psychological distress and mental 
health literacy in university students. Perspect Psychiatr Care 57, 1433–1441. 

Riiser, K., Helseth, S., Haraldstad, K., Torbjørnsen, A., Richardsen, K.R.J.P.o., 2020. 
Adolescents’ health literacy, health protective measures, and health-related quality 
of life during the Covid-19 pandemic. 15, e0238161. 

Samani, S., Joukar, B., Sahragard, N., 2007. Effects of resilience on mental health and life 
satisfaction. Iranian Journal of psychiatry clinical psychology 13, 290–295. 

Sills, C., Stein, L., Murray, 2007. Psychometric analysis and refinement of the 
connor–davidson resilience scale (CD-RISC): Validation of a 10-item measure of 
resilience. Journal of Traumatic Stress: Official Publication of The International 
Society for Traumatic Stress Studies 20, 1019–1028. 

Sun, Y., 2022. A whole-of-society effort to safeguard the mental health of children and 
adolescents. Chinese Journal of School Health, 43:641–43+47.  

Sun, B., Jia, Y., Hou, J., Liu, C., 2021. The Relationship between Mental Health Literacy 
and Positive Coping Style: Mediated Mediator, Summaries of the 23rd chinese 
psychological society (Part Two). Hohhot, Inner Mongolia, China, pp. 699–700. 

Sweeting, H., West, P., Young, R., Kelly, S., 2011. Dimensions of adolescent subjective 
social status within the school community: Description and correlates. Journal of 
adolescence 34, 493–504. 

Twenge, J.M., Cooper, A.B., Joiner, T.E., Duffy, M.E., Binau, S.G., 2019. Age, period, and 
cohort trends in mood disorder indicators and suicide-related outcomes in a 
nationally representative dataset, 2005–2017. Journal of abnormal psychology 128, 
185. 

Werner, E.E., 1995. Resilience in development. Current directions in psychological 
science 4, 81–84. 

Wu, Y., Sang, Z.-Q., Zhang, X.-C., Margraf, J., 2020. The relationship between resilience 
and mental health in Chinese college students: a longitudinal cross-lagged analysis. 
Frontiers in psychology 11, 108. 

Xu, Z., Guo, C., 2020. The Influence of Family Socioeconomic Status on Adolescents’ Self- 
efficacy —— The Mediating Role of Parental Involvement and the Regulating Role of 
the Only Child Status. Journal of Hebei University(Philosophy and Social Science) 
45, 135–145. 

You, J., Leung, F., Fu, K., 2012. Exploring the reciprocal relations between nonsuicidal 
self-injury, negative emotions and relationship problems in Chinese adolescents: A 
longitudinal cross-lag study. Journal of abnormal child psychology 40, 829–836. 

Yu, G., Wang, H., 2022. The Development Directions and Paths of Mental Health 
Education of China in the New Era. Education Sciences in China(In Chinese and 
English) 5, 23–31. 

Yu, X., Zhang, J., 2007. Factor analysis and psychometric evaluation of the Connor- 
Davidson Resilience Scale (CD-RISC) with Chinese people. Social Behavior 
Personality: an international journal 35, 19–30. 

Yuan, Y., Wu, M., Wang, Z., Li, Z., 2020. Family Socioeconomic Status and Children’s 
General Self-efficacy: Chain Mediation of Parents’Care and Coping Style. Chinese 
Journal of Clinical Psychology 28, 1009–1012. 

Zhou, H., Long, L., 2004. Statistical test and control method of common method 
deviation. Advances in Psychological. Science:942–50.  

X. Zhang et al.                                                                                                                                                                                                                                   

http://refhub.elsevier.com/S2211-3355(23)00090-6/h0185
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0185
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0185
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0190
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0190
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0190
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0190
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0195
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0195
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0200
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0200
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0205
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0205
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0205
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0210
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0210
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0215
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0215
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0215
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0215
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0220
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0220
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0225
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0225
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0225
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0230
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0230
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0230
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0235
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0235
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0235
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0235
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0240
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0240
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0245
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0245
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0245
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0250
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0250
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0250
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0250
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0255
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0255
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0255
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0260
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0260
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0260
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0265
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0265
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0265
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0270
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0270
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0270
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0275
http://refhub.elsevier.com/S2211-3355(23)00090-6/h0275

	Exploring the relationship between mental health literacy and psychological distress in adolescents: A moderated mediation  ...
	1 Introduction
	2 Materials and methods
	2.1 Participants and procedure
	2.2 Measurements
	2.2.1 Mental health literacy
	2.2.2 Psychological distress
	2.2.3 Psychological resilience
	2.2.4 Subjective socioeconomic status

	2.3 Statistical analysis

	3 Results
	3.1 Descriptive statistics and correlation analysis
	3.2 Moderated mediation analysis

	4 Discussion
	4.1 The relationship between mental health literacy and psychological distress
	4.2 The intermediary role of psychological resilience
	4.3 The regulating role of subjective socioeconomic status

	5 Limitations
	6 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data availability
	Funding
	References


