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Middle school students’ 
psychological health on suicide 
ideation: based on latent profile 
analysis
Meiting Wei                and Jiang Liu *

Faculty of Education, Yunnan Normal University, Kunming, China

Introduction: This study identifies potential categories of mental health for 
adolescents in different school years and further analyzes the relationship 
between these categories and suicidal ideation.

Methods: A total of 1944 middle school students completed SCL-90 and Self-
rating Idea of Suicide Scale on November 29, 2022, selecting via a whole-group 
sampling method. Latent profile analysis was used to analyze the psychological 
health subtypes of students from a middle school in Southwest China. The R3step 
method and the DU3step method were conducted to analyze the predictive role 
of demographic variables and the effects of different profiles on suicidal ideation.

Results: Different potential categories of psychological health were observed 
among middle school students. Junior middle school students can be classified 
into three types: Psychological Health Type (62.3%), Low-risk Type (27.1%) and 
High-risk Type (10.7%). Senior middle school students can be  classified into 
four types: Psychological Health Type (43.3%), Low-risk Type (33.9%), Medium 
-risk Type (16.8%), and High-risk Type (6.0%). Gender and subjective family 
atmosphere are predictors of psychological health, and they also influence the 
population distribution of psychological health patterns in different sections 
of middle school students. Girls and students with poor subjective family 
atmosphere are more prone to experiencing psychological problems. There 
were significant differences in suicidal ideation among different potential 
categories of psychological health of different sections middle school students 
(χ2  =  1178.71, 1174.85, p<0.001). Among senior high school students classified as 
High-risk Type, they exhibited the highest score for suicidal ideation.

Conclusion: There is obvious group heterogeneity in psychological health of 
different sections middle school students. Older students are more likely to have 
suicidal thoughts.
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1 Introduction

Before 2020, over 700,000 people worldwide took their own lives annually, making suicide 
the fourth leading cause of death among individuals aged 15–29 (1), attracting worldwide 
attention. The spread of the COVID-19 pandemic has further exacerbated the global public 
health issue of suicide (2–4), with increased rates of suicidal ideation (10.81%), suicide 

OPEN ACCESS

EDITED BY

Momcilo Jankovic,  
Fondazione MBBM, Italy

REVIEWED BY

Janaina Minelli De Oliveira,  
University of Rovira i Virgili, Spain
Karen Schmeelk-Cone,  
University of Rochester Medical Center, 
United States

*CORRESPONDENCE

Jiang Liu  
 932146531@qq.com

RECEIVED 23 February 2024
ACCEPTED 23 May 2024
PUBLISHED 31 May 2024

CITATION

Wei M and Liu J (2024) Middle school 
students’ psychological health on suicide 
ideation: based on latent profile analysis.
Front. Public Health 12:1390682.
doi: 10.3389/fpubh.2024.1390682

COPYRIGHT

© 2024 Wei and Liu. This is an open-access 
article distributed under the terms of the 
Creative Commons Attribution License 
(CC BY). The use, distribution or reproduction 
in other forums is permitted, provided the 
original author(s) and the copyright owner(s) 
are credited and that the original publication 
in this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE Original Research
PUBLISHED 31 May 2024
DOI 10.3389/fpubh.2024.1390682

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2024.1390682&domain=pdf&date_stamp=2024-05-31
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1390682/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1390682/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1390682/full
https://www.frontiersin.org/articles/10.3389/fpubh.2024.1390682/full
https://orcid.org/0009-0006-6343-1504
mailto:932146531@qq.com
https://doi.org/10.3389/fpubh.2024.1390682
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2024.1390682


Wei and Liu 10.3389/fpubh.2024.1390682

Frontiers in Public Health 02 frontiersin.org

attempts (4.68%), and self-harm behaviors (9.63%) reported in most 
countries and regions (4). Additionally, there has been a more 
significant deterioration in adolescent mental health and a greater 
increase in suicide rates (3, 5–7). Despite a significant reduction in the 
severity of the pandemic, concerns linger as the impact of COVID-19 
on mental health may persist for a prolonged period (8). In recent 
years, while the suicide mortality rate in China has steadily declined, 
there has been a disproportionately sharp rise among adolescents (9, 
10). Hence, the issue of adolescent suicide warrants continued 
emphasis and attention. Adolescent suicide generally involves two 
stages: the first stage involves the emergence and development of 
suicidal ideation, and the second stage is the process of transitioning 
from suicidal ideation to suicidal behavior (11). Suicidal ideation 
stands as one of the most critical risk factors for future suicide 
attempts (12), where suicidal ideation and attempts during adolescence 
can predict suicidal behavior in adulthood (13). A meta-analysis 
finding by Yu et  al. revealed that suicidal ideation was notably 
prominent among junior and senior high school students in China 
from 2010 to 2020, surpassing that among college students, with 
higher detection rates observed among senior high school students 
compared to junior high school students (14). Therefore, strengthening 
attention toward suicidal ideation among middle school students and 
implementing early prevention, timely screening, and prompt 
intervention measures can help alleviate the formation of suicidal 
ideation and prevent its progression to suicidal behavior. In summary, 
investigating the influencing factors and mechanisms related to 
suicidal ideation among high school students not only provides 
empirical evidence for the prevention and intervention of adolescent 
suicide but also holds practical significance for the development of 
psychological health education in schools and the creation of better 
school environments.

In discussing suicide risk factors, anxiety, depression, loneliness, 
negative life events, despair and impulsivity are significant predictive 
variables for suicide (15, 16). From the perspective of the diathesis-
stress models of suicide risk, adolescent suicide is not solely a response 
to acute stress events but is also influenced by individual qualities (17), 
where psychological qualities play a crucial role. Adolescence marks 
a period not only of rapid brain growth and development but also a 
sensitive phase for psychological health problems. In an era marked 
by the intertwining trends of “involution” and “lying flat,” adolescents 
face significant physical and psychological changes, academic and 
social pressures, family and interpersonal relationship adjustments. 
Once individuals encounter stressful events or setbacks, they are 
highly susceptible to developing stress-related emotions like 
pessimism, despair, which could lead to various issues such as “mental 
depletion,” also known as “psychological depletion” that affect 
psychological well-being. Previous studies have demonstrated close 
associations between psychological health problems and inadequate 
interpersonal communication skills, high academic pressure, poor 
sleep quality, risky behaviors, non-suicidal self-injury, and low sense 
of life meaning (18–22). These factors directly or indirectly impact an 
individual’s suicidal ideation. Despite the implementation of 
numerous policies aimed at improving mental health in China, the 
overall psychological health level among Chinese adolescents remains 
concerning, with even a trend of decline and “juvenilization” (9, 23, 
24). This trend may be one of the reasons contributing to the rising 
suicide rates among Chinese adolescents. Therefore, due to the 
preventability and early intervention potential of suicide, adolescent 

psychological health problems demand more timely attention. Failure 
to address these issues promptly could result in tragedies akin to ‘the 
old burying the young’ occurring more frequently.

Existing research primarily focuses on a variable-centered 
perspective, using assessment scores to gage levels of mental health, 
assuming homogeneity among samples, which is not always the case. 
Not only do differences exist in the quantity between samples but also 
in their quality. To better understand the specificity of psychological 
health and its related characteristics among middle school students, 
this study employs Latent Profile Analysis (LPA), a person-centered 
method, to unveil heterogeneity among individuals. Previous studies 
have used this method to explore the latent categories of psychological 
health, labeling them as the “Health Group,” “Distress Group” and 
“Risk Group” based on dimensional scores (25). However, the studies 
discussed freshmen at the university level, with minimal research 
focused on middle school students, necessitating further clarification. 
Both junior and senior high school students are in the critical 
adolescent period of maximum physical and mental changes; however, 
they differ in psychological maturity, developmental patterns, and 
academic pressures (20). Hence, it is necessary to separately examine 
the psychological health status of these two groups to gain a more 
accurate and comprehensive understanding of developmental trends 
across the middle school stage.

Building on this foundation, our study primarily aims to explore 
the following key issues. Firstly, we seek to explore the latent categories 
of psychological health among students at different educational stages, 
aiming to reveal both commonalities and differences. Secondly, 
we aim to examine the influence of demographic variables on latent 
categories of psychological health, investigating individual factors 
affecting psychological health. Lastly, we  aim to investigate the 
relationship between psychological health and suicidal ideation, 
uncovering the extent to which psychological health affects its 
emergence. This study supplements research on the psychological 
health of middle school students from a person-centered perspective, 
aiming to provide targeted and tailored psychological counseling 
based on the needs and issues of different groups, thereby enhancing 
mental health levels and reducing suicidal risk.

2 Methods

2.1 Participants

All students from grades 7 to 12, encompassing both junior high 
school (grades 7–9) and senior high school (grades 10–12), at a high 
school in Yunnan Province, China, were included in this study, totaling 
1,992 students. According to the formula by a previous study N = (Z^2 
P(1-P))/E^2 (26), where N represents the required sample size, Z 
corresponds to the value 1.96 for a 95% confidence interval (CI), E is the 
margin of error (0.03), and P is the probability value of 0.189 (based on 
a meta-analysis indicating an overall detection rate of 18.9% for 
psychological health among Chinese students) (14), the sample size 
required was calculated as 655. The sample size in this study meets the 
requirements. Our study obtained verbal consent from the participants 
and their parents. At the same time, our study was approved by the 
Ethics Committee of our host institutions (Number: 
YNNUPSY2022001) and the work was complied with the Declaration 
of Helsinki.
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2.2 Research design

The study conducted a cross-sectional assessment of the 
psychological health status, suicidal ideation, and related factors among 
middle school students (both junior and senior high school students) 
using a self-report method. Data from 1992 middle school students were 
collected through an offline survey. Latent profile analysis initially 
identified psychological health subtypes among students at different 
educational stages. Subsequently, regression analysis was employed to 
examine the predictive factors, followed by an investigation into the 
impact of different psychological health groups on suicidal ideation. 
These methodologies enabled the analysis of the heterogeneity and the 
degree of influence on the psychological health of middle 
school students.

2.3 Procedure for data collection

The survey administrators of this study are master’s degree 
students majoring in psychology. They underwent standardized 
training conducted by teachers from the Mental Health Education 
Center at Yunnan Normal University before the formal testing phase. 
Using a standardized questionnaire at the class level, collective 
assessments were conducted with on-site retrieval. Each class was 
assigned 1–2 administrators who read the instructions to clarify the 
purpose of the test, the answering method, and the voluntary 
principle. Participants were instructed to independently complete the 
survey based on their individual circumstances within approximately 
20 min. Data collection took place on November 29, 2022.

The exclusion criteria of questionnaire data were (1) individuals 
diagnosed with mental disorders; (2) incomplete questionnaire 
submissions; (3) patterned responses (e.g., consistently selecting “Not 
at all” for every item in the SCL-90) and (4) a concealment dimension 
score exceeds 4.

After screening and excluding invalid data, 1,944 valid 
questionnaires were collected, resulting in an effective rate of 97.59%. 
Among the participants, there were 1,079 junior high school students 
(Mage = 13.28, SD = 0.94, range of 11 to 17 years) and 865 senior high 
school students (Mage = 16.23, SD = 0.94, range of 14 to 19 years). The 
distribution of subjects is presented in Table 1.

2.4 Measures

2.4.1 Psychological state evaluation
The Symptom Checklist-90 (SCL-90) was developed by the 

American psychologist L.R. Derogatis in 1975 and translated and 
revised into Chinese by Dr. Wang (27). Widely used in China, this scale 
is an effective tool for assessing psychological health status and exhibits 
good reliability and validity. The scale consists of 90 items (i.e., “Feeling 
critical of others” and “Temper outbursts that you could not control.”) 
and is divided into 10 dimensions, namely: (1) somatization; (2) 
obsessive-compulsive; (3) interpersonal sensitivity; (4) depression; (5) 
anxiety; (6) hostility; (7) phobic anxiety; (8) paranoid ideation; (9) 
psychoticism and (10) sleep difficulties. Each item was answered on a 
5-point Likert scale, ranging from 1 (“Not at all”) to 5 (“Extremely”). If 
the total score exceeds 160, or if any of the standardized subscale score 
exceeds 2, it indicates a certain level of symptomatology or 

psychological health issues in that factor. In this study, the Cronbach’s 
alpha was 0.980.

2.4.2 Self-rating idea of suicide
Developed by Xia et al. in 2002, this scale has been clinically 

validated and exhibits good reliability and validity in assessing the 
degree of suicidal ideation (28). The scale comprises 26 items, such 
as “I am prone to tears or thoughts of crying” and “I sometimes tell 
lies,” organized into four dimensions: optimism, sleep, despair, and 
concealment. Participants should choose “yes” or “no” as the 
answer. A total score exceeds12 serves as the threshold for the 
presence of suicidal ideation. Moreover, if the score of the 
concealment dimension exceeds 4, it may indicate a tendency to 
withhold or mask information. In this study, the Cronbach’s alpha 
was 0.832.

2.5 Statistical analysis

The data entry was performed using Epidata 3.1. Descriptive 
statistics, correlation analyses, and common method bias checks were 
conducted using SPSS 26.0. Subsequently, Mplus 8.3 software was 
used in this study to conduct a latent profile analysis of the 
psychological health of middle school students and their correlations 
with demographic covariates and distal outcomes.

LPA was carried out using Mplus 8.3 to determine latent 
categories of psychological health among middle school students 
and model fit indices. Model fit indices included log-likelihood (LL), 
information evaluation criteria such as Akaike Information Criteria 
(AIC), Bayesian Information Criteria (BIC), sample size-adjusted 
BIC (aBIC), Entropy, Bootstrap Likelihood Ratio Test (BLRT), and 
Lo-Mendel-Rubin adjusted likelihood ratio test (LMR) (29). For 
AIC, BIC, and aBIC, smaller values indicate better model fit. 
Entropy evaluates the precision of classification, with values closer 
to 1 indicating more accurate classification. Significant results in 
LMR and BLRT suggest that k categories are superior to k-1 
categories. Subsequently, the robust three-step method was used for 

TABLE 1 Distribution of subjects.

Variable Variable 
Characteristics

Grade

Junior 
high 

school N 
(%)

Senior 
high 

school N 
(%)

Gender Male 583 (54.03) 392 (45.32)

Female 496 (45.97) 473 (54.68)

Place of origin City 942 (87.30) 733 (84.74)

Countryside 137 (12.70) 132 (15.26)

Only-children No 256 (23.73) 283 (32.72)

Yes 823 (76.27) 582 (67.28)

Subjective 

family 

atmosphere

Good 700 (64.87) 521 (60.23)

Medium 332 (30.77) 305 (35.26)

Poor 47 (4.36) 39 (4.51)
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regression model building, with latent categories as the dependent 
variable. This analysis aimed to explore the impact of demographic 
variables on the latent psychological health profiles using 
multinomial logistic regression models. Lastly, the DU3STEP 
method was employed to examine the predictive role of latent 
profiles on suicidal ideation.

3 Results

3.1 Test for common method deviation

Because the research data were collected in a single self-report 
form, common method bias may have existed (30). Thus, 
we employed the Harman’s single-factor test to examine the potential 
presence of common method bias. Exploratory factor analysis 
revealed a total of 19 factors with eigenvalues greater than one. The 
largest factor accounted for 33.29% of the variance, indicating that 
there wasn’t a significant issue with common method bias in 
this study.

3.2 Latent profile analysis with indicators of 
psychological health

To explore the latent patterns of psychological health among 
different stages of adolescence, latent profile models were established 
based on the mean values of the 10 factors of the SCL-90 for junior and 
senior high school students, serving as manifest indicators. Initially, a 
model that included one category was expanded to incorporate 2 to 5 
classes, and the fit indices for various simulated models were computed. 
The model fit indices are presented in Table 2.

The results revealed that among the junior high school group, 
the fit indices AIC, BIC, and aBIC decreased as the number of 
categories increased, with the rate of reduction slowing after 
reaching the category 3. The Entropy value was 0.96, indicating a 

classification accuracy exceeding 90%, and both LMR and BLRT 
demonstrated significant p-values. However, in category 4, LMR 
was not significant, and the proportion of individuals in one 
category was less than 5%, suggesting inadequate typicality and 
classification reliability (31). Furthermore, the probability of the 
3-profile solution model being assigned to their respective 
categories exceeded 97%. In summary, the 3-profile model has 
determined as the optimal model for junior high school students, 
with mean conditions shown in Figure 1. As depicted in Figure 1, 
there are no intersections between the three subtypes of 
psychological health dimensions among junior high school students 
showed no intersections between dimensions, and different 
subtypes exhibited relatively consistent trends. The mean values of 
psychological health dimensions in C1 ranged from 1.15 to 1.64, 
indicating higher psychological health levels compared to other 
categories and named Psychological Health type, accounting for 
62.3% of the sample. C2 had mean values in psychological health 
dimensions ranging from 1.69 to 2.37, with an overall mean of 2, 
termed as Low-risk type, comprising 292 individuals, accounting 
for 27.1%. C3 had mean values in the psychological health 
dimensions ranging from 2.57 to 3.39, with an overall mean of 3.1, 
labeled as High-risk type, comprising 115 individuals, accounting 
for 10.7%.

In the senior high school group, the rate of decrease in the model 
fitting index slows significantly when reaching category 4. 
Simultaneously, the Entropy was 0.93, and the LMR and BLRT were 
statistically significant, with probabilities of classification to 
respective categories exceeding 95%. Therefore, the 4- profile model 
was chosen as the optimal model for senior high school students. As 
shown in Figure 2, C1, C2, C3, and C4 exhibited varying levels across 
dimensions, similar to the junior high school group but with an 
additional category. Hence, the categories C1 (43.3%), C2 (33.9%), 
and C4 (6.0%) were named Psychological Health type, Low-risk 
type, and High-risk type, respectively. Given that the mean score of 
C3 (16.8%) falls between C2 and C4, it is labeled as Medium-
risk type.

TABLE 2 Fitting index of latent profile analysis of psychological health among middle school students.

Number of 
Profiles

Log (L) AIC BIC aBIC Entropy LMR (p) BLRT (p) Proportions 
min (%)

Junior high school category (n = 1,079)

1-Class −11438.45 22916.91 23016.58 22953.06

2-Class −7816.66 15695.31 15849.81 15751.35 0.98 0.00 0.00 0.18

3-Class −6332.54 12749.07 12958.39 12824.99 0.96 0.03 0.00 0.11

4-Class −5707.41 11520.81 11784.95 11616.62 0.96 0.31 0.00 0.03

5-Class −5365.99 10859.97 11178.94 10975.66 0.93 0.14 0.00 0.03

Senior high school category (n = 865)

1-Class −8800.15 17640.29 17735.55 17672.03

2-Class −6247.41 12556.82 12704.47 12606.02 0.96 0.00 0.00 0.26

3-Class −5321.55 10727.09 10927.13 10793.75 0.94 0.01 0.00 0.13

4-Class −4865.21 9836.41 10088.84 9920.52 0.93 0.01 0.00 0.06

5-Class −4653.13 9434.27 9739.08 9535.83 0.90 0.00 0.00 0.05

Bold indicates the best-fit model and fitting indicators. AIC, Akaike information criteria; BIC, Bayesian information criteria; aBIC, adjusted Bayesian information criteria; LMR, Lo–Mendell–
Rubin likelihood ratio Test; BLRT, bootstrap likelihood ratio test.
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3.3 Analysis of the characteristics of each 
latent profile model of psychological 
health

The R3STEP command using the robust three-step method was 
employed to conduct multinomial logistic regression analysis, with 
LAP classification results as the outcome variable and gender, place of 
origin, only child status, subjective family atmosphere and age as 
independent variables. The relationship between demographic 
variables and different latent psychological health categories was 
determined based on Odds Ratios (OR) coefficients and their 
significance. Two regression models were established for junior high 
school and senior high school students, with the Psychologically 

Healthy type serving as the reference group for each model. The 
results are presented in Table 3.

Gender and subjective family atmosphere significantly predicted 
the latent psychological health categories in both the junior high 
school and senior high school groups. However, other demographic 
factors showed no significant effects. Specifically, concerning 
gender, compared to males, females were more likely to 
be categorized into the Low-risk type and High-risk type in both 
junior high school and senior high school groups. In terms of the 
subjective family atmosphere, students reporting medium or poor 
subjective family atmospheres were more likely to experience 
psychological health issues compared to those with a good 
family atmosphere.

FIGURE 1

Conditional means of psychological health of junior high school student. Class1  =  Psychological Health type; Class2  =  Low-risk type; Class3  =  High-risk 
type. SOM, Somatization; OBS, Obsessive-compulsive; INT, Interpersonal sensitivity; DEP, Depression; ANX, Anxiety; HOS, Hostility; PHOB, Phobic 
anxiety; PAR, Paranoid ideation; PSY, Psychoticism; SLE, Sleep difficulties.

FIGURE 2

Conditional means of psychological health of senior high school student. Class1  =  Psychological Health type; Class2  =  Low-risk type; Class3  =  Medium-
risk type; Class4  =  High-risk type. SOM, Somatization; OBS, Obsessive-compulsive; INT, Interpersonal sensitivity; DEP, Depression; ANX, Anxiety; HOS, 
Hostility; PHOB, Phobic anxiety; PAR, Paranoid ideation; PSY, Psychoticism; SLE, Sleep difficulties.
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3.4 Comparison of suicidal ideation levels 
among different psychological health 
subtypes

The DU3STEP command using the robust three-step method was 
employed to investigate the relationship between different 

psychological health subtypes and suicidal ideation, with LAP analysis 
results as the independent variable and suicidal ideation level as the 
dependent variable.

As shown in Table  4. The data revealed significant overall 
differences in suicidal ideation scores among different latent 
psychological health categories for both junior high school and senior 

TABLE 3 Multinomial logistic regression of latent classes of psychological health among different school segments.

Junior High School 
(n  =  1,079)

Low-risk type (C2) High-risk type (C3)

B SE OR B SE OR

Gender Female 0.53 0.15** 1.70 0.72 0.22** 2.06

Male 1.00 1.00

Place of origin City −0.20 0.41 0.82 −0.36 0.52 0.70

Countryside 1.00 1.00

Only-children No 0.27 0.18 1.31 0.26 0.27 1.29

Yes 1.00

Subjective family 

atmosphere

Poor 1.01 0.16*** 2.73 1.66 0.24*** 5.24

Medium 2.00 0.47*** 7.37 3.49 0.47*** 32.74

Good 1.00 1.00

Age −0.04 0.08 0.97 −0.01 0.11 1.00

Senior High School (n = 865)
Low-risk Type (C2) Medium-risk Type (C3) High-risk Type (C4)

B SE OR B SE OR B SE OR

Gender Female 1.64 0.41*** 5.17 0.27 0.18 1.31 0.70 0.22** 2.01

Male 1.00 1.00 1.00

Place of origin City 0.39 0.43 1.48 0.08 0.22 1.08 0.32 0.28 1.38

Countryside 1.00 1.00 1.00

Only-children No 0.28 0.36 1.33 0.21 0.19 1.24 −0.22 0.23 0.80

Yes 1.00 1.00 1.00

Subjective family 

atmosphere

Poor 1.35 0.34*** 3.87 0.86 0.19*** 2.35 1.71 0.23*** 5.52

Medium 2.36 0.72** 10.57 1.69 0.56** 5.44 2.60 0.56*** 13.44

Good 1.00 1.00 1.00

Age −0.36 0.20 0.70 −0.10 0.09 0.90 −0.07 0.12 0.93

**p < 0.01. ***p < 0.001. B, logit estimation; SE, standard errors; OR, Odds Ratio.

TABLE 4 Test for differences in suicidal ideation in potential categories of psychological health categories among middle school students.

Suicidal Ideation Type M  ±  SE Type comparison χ2

Junior high school group 

(n = 1,079)

1 Psychological Health 2.70 ± 0.11 Overall test 1178.71***

2 Low-risk 8.36 ± 0.24 1 vs 2 440.64***

3 High-risk 14.24 ± 0.38 1 vs 3 864.56***

2 vs 3 170.95***

Senior high school group 

(n = 865)

1 Psychological Health 2.99 ± 0.13 Overall test 1174.85***

1 vs 2 225.48***

2 Low-risk 6.98 ± 0.22 1 vs 3 538.64***

1 vs 4 641.21***

3 Medium-risk 11.14 ± 0.31 2 vs 3 115.75***

2 vs 4 248.95***

4 High-risk 14.86 ± 0.45 3 vs 4 45.49***

***p < 0.001. M, mean; SE, standard errors.
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high school students (χ2 = 1178.71, 1174.85, p < 0.001), with significant 
differences observed between each pair of categories. Comparative 
analysis showed that among junior high school students, those 
classified as High-risk type (C3) had the highest suicidal ideation 
scores, followed by the Low-risk type (C2), while the Psychological 
Health type (C1) exhibited the lowest suicidal ideation scores. For 
senior high school students, the suicidal ideation scores ranked as 
High-risk type (C4) > Medium-risk type (C3) > Low-risk type 
(C2) > Psychological Health type (C1), with statistically significant 
differences between all groups (p<0.001).

4 Discussion

4.1 Analysis of latent psychological health 
categories and heterogeneity

Our study identified through LPA analysis heterogeneity in the 
psychological health status of junior high school and senior high 
school students. The psychological health of junior high school 
students was categorized into three types: Psychological Health type 
(62.3%), Low-risk type (27.1%) and High-risk type (10.7%). For senior 
high school students, psychological health was classified into four 
types: Psychologically Healthy type (43.3%), Low-risk type (33.9%), 
Medium-risk type (16.8%) and High-risk type (6.0%). Overall, the 
distribution of these types resembles a pyramid shape, with the 
psychological health type comprising the largest proportion, 
indicating that most students had good psychological health. However, 
the classification results for junior high school students are similar to 
those of Dong et al. (25), while the psychological health status of 
senior high school students is more diverse. The scores of the “High-
risk type” among senior high school students are higher than those of 
the same category in the junior high school group, and the appearance 
of the “Medium-risk type” category is notable. Despite both being 
adolescents, junior high school and senior high school students 
exhibit significant differences in many aspects (32). It is noteworthy 
that Glenn et al.’s review also found that the global suicide rate among 
older adolescents (15–19 years old) is higher than that of younger 
adolescents (10–14 years old). Furthermore, the presence of the 
“Medium-risk type” among senior high school students may 
be attributed to several factors. Firstly, junior high school students 
exhibit lower psychological maturity, rapid but unbalanced 
psychological development, and are prone to polarized emotions, 
which may lead to rapid changes in psychological issues. Secondly, 
senior high school students are in a contradictory period of self-
identity and role confusion, where various complex psychological 
problems may emerge during the process of self-development (33). 
Thirdly, as the grade level increases, students face increasingly diverse 
and complex situations, and their ability to cope with stressful events 
also shows certain differentiation. Thus, the psychological health 
status of senior high school students tends to be more stable compared 
to junior high school students. In the end, our study results validate 
the findings of meta-analyses, indicating that psychological health 
problems among middle school students worsen with increasing 
grades (14, 34). Therefore, it is essential and meaningful for schools to 
develop distinct mental health curricula for junior and senior high 
school students, aiding both groups in their transitions to the next 
level (adult or college).

Post-hoc comparisons revealed consistent trends in the shape of 
the various dimensions within each subtype across different academic 
stages, with significant differences observed between subtypes. In the 
junior high school group, the scores for the psychological health 
dimensions of the High-risk type were higher than the Low-risk type, 
while the Low-risk type showed significantly higher scores than the 
psychological health type; a similar trend was evident in the senior 
high school group. These findings supported the conclusion that 
inherent heterogeneity exists in the psychological health of middle 
school students. These findings could provide valuable reference 
information for developing targeted intervention measures and 
enhancing psychological health literacy for students in different 
academic stages.

4.2 Impact of demographic variables on 
latent psychological health categories

Our study further discovered significant differences in gender and 
subjective family atmosphere among different academic stages 
psychological health subtypes. Specifically, the risk of psychological 
health issues was found to be higher among female students compared 
to males, which is consistent with previous research findings (35, 36). 
However, there remains no consensus in the academic community 
regarding gender differences in the psychological health of middle 
school students. A meta-analysis found that the suicide risk among 
adolescent males is higher than that among females (34). The 
significant difference observed in our study compared to the 
aforementioned findings can largely be  attributed to cultural 
differences. For example, in some Western countries, individuals have 
the right to use firearms (whether legal or illegal), and issues such as 
alcohol abuse and drug use are more prevalent compared to China. 
Additionally, in Yu et al.’s meta-analysis (37), no significant gender 
differences were found in the internalizing and externalizing problems 
of psychological health during the junior and senior high school 
stages. The reasons for the discrepancies found in this study compared 
to the above results may include the following points. Physiologically, 
adolescent girls face greater pressure and confusion arising from 
physiological developments compared to boys (38). Additionally, the 
increased levels of estrogen and progesterone in females can contribute 
to heightened negative emotions (39). Regarding personality traits, 
girls’ susceptibility makes them more sensitive and delicate (40), 
intensifying emotional responses and making them more prone to 
prolonged emotional fluctuations when facing adverse events. Within 
the social and cultural context, females encounter a higher number of 
stressors such as gender-biased family traditions, workplace gender 
discrimination, and cultural constraints on behavior, impacting their 
psychological health to a greater extent (41, 42). This underscores the 
importance of families, schools and society paying particular attention 
to the psychological health status of female students and offering 
timely guidance to prevent further deterioration of their condition.

Family serves as a cornerstone of adolescent physical and mental 
development, representing a primary environment and a major source 
of stress for adolescents (43). According to the interpersonal theory of 
suicide, a poor family atmosphere increases the risk of deterioration 
in the mental health status of middle school students, a finding 
consistent with previous research (44, 45). The family is an important 
microsystem in adolescent development, indirectly influencing their 
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psychological well-being (46), as parental negative emotions can 
influence their children (45). Adolescents experiencing a negative 
subjective family atmosphere tend to have strained parent–child 
relationships, lower levels of intimacy, reduced life satisfaction, 
decreased quality of interpersonal relationships and perceive 
decreased social support (44, 47–49), leading to increased 
susceptibility to psychological health issues. Prior studies have 
affirmed that stable, healthy, and affectionate family systems positively 
influence children’s growth (49, 50). Consequently, educators should 
pay attention to students’ family situations, intervene appropriately, 
and help parents effectively enhance their parenting skills, contributing 
collaboratively to students’ healthy development. Furthermore, the 
research findings underscore the importance for parents to create a 
warm and affectionate family atmosphere, actively engage in family 
education, and pay attention to their children’s physical and mental 
well-being.

4.3 The relationship between psychological 
health latent categories and suicidal 
ideation

The detection rate of suicidal ideation among junior high school 
students was 14.27%, higher than the detection rate of 11% among 
junior high school students in China from 2010 to 2020, as reported 
in a meta-analysis (using the same measurement tool) (32). For high 
school students, the detection rate of suicidal ideation was 16.65%, 
which is consistent with previous studies (51, 52). The suicidal 
ideation levels of High-risk type among junior and senior high school 
students were significantly higher than other category groups, aligning 
with conclusions drawn from a variable-centered perspective. Past 
research has consistently shown that individuals with lower levels of 
psychological well-being often experience anxiety, depression, sleep 
problems (37), decreased subjective well-being (53), and increased 
antisocial behavior (54), all of which pose significant challenges and 
risks to their academic performance, daily lives, and overall health, 
sometimes leading to suicidal behavior (55). Our study confirm 
previous research indicating that individuals at risk of poor 
psychological health are more likely to develop suicidal thoughts, 
leading to increased suicidal ideation (7, 56). Furthermore, compared 
to previous research, the detection rate of suicidal ideation among 
junior and senior high school students in China is relatively high 
compared to adolescent populations in Asia, Europe, and other 
regions, but lower than in Africa (57, 58). These findings underscore 
the persistent nature of adolescent mental health issues, emphasizing 
the importance of addressing these concerns despite the return to 
normalcy in activities and mobility following the pandemic.

As suicidal ideation stands as one of the most potent predictors of 
future suicidal behavior (54), it underscores the imperative to 
steadfastly implement the “Comprehensive Enhancement and 
Improvement Plan for Mental Health Work of Students in the New 
Era (2023)  - 2025,” firmly placing mental health work in a more 
prominent position. It emphasizes bolstering adolescent protection, 
focusing on mental health education, and tailoring preventive 
measures according to various psychological health conditions to 
avoid tragic occurrences while better nurturing the younger 
generation for the responsibilities of national rejuvenation. Firstly, for 

students in the High-risk type, targeted suicide prevention measures 
involving evidence-based small-group psychological counseling, 
supplemented with individual psychological interventions and 
therapy, are recommended. Teachers and mental health committee 
members should closely monitor the safety of such students to curb 
the transition from suicidal ideation to actions, averting severe adverse 
consequences. Secondly, for students in the Medium-risk type, who 
display positive indicators across the 10 dimensions of psychological 
health, their average suicidal ideation values are close to the critical 
threshold. Hence, suicide prevention measures should involve 
medium-sized group psychological counseling, providing emotional 
support and humanistic care to alleviate negative emotions and 
extinguish psychological crises in their budding state. Thirdly, for 
students in the Low-risk type, despite lower scores on suicidal 
ideation, factors like obsession-compulsive, interpersonal sensitivity, 
depression, hostility, and paranoid ideation are close to or exhibit 
positive trends. Therefore, suicide prevention efforts should not 
be taken lightly; targeted dissemination of mental health programs 
addressing specific issues can be helpful. Lastly, for the majority of 
students in the Psychologically Health type, efforts should concentrate 
on alleviating obsessive symptoms and managing strained 
interpersonal relationships. Prevention measures should primarily 
focus on psychological health education courses, aiming to cultivate 
positive psychological qualities like gratitude, psychological resilience, 
self-efficacy, and a sense of life’s meaning to maintain individual 
mental health and prevent the emergence of suicidal ideation. These 
interventions and recommendations above will facilitate schools to 
help adolescents improve their mental health and effectively prevent 
the emergence and decline of suicide.

5 Limitations and future directions

The study adopted a person-centered perspective to explore the 
group heterogeneity of psychological health among students in 
different academic stages, yet it still has certain limitations.

Firstly, the research data analysis was based on a cross-sectional 
approach, lacking the ability to make causal inferences. Consequently, 
the stability or transition patterns among different subtypes of 
secondary students over time remain unclear. Thus, future studies 
could utilize a longitudinal design to establish latent transition analysis 
models and causal experimental inferences to enhance the findings of 
this study. Secondly, the measurements relied solely on self-reporting, 
potentially leading to a lack of clarity regarding the psychological 
conditions of this group and the detection rates of suicidal ideation. 
Future research could incorporate various methods such as parental 
assessments, teacher evaluations, and interviews to gather a more 
comprehensive understanding. Thirdly, our study was conducted in a 
single city in China. To improve sample coverage and 
representativeness, future research could expand to include other 
regions. Additionally, caution should be exercised when generalizing 
research results due to cultural differences and other factors. Fourthly, 
employing social network analysis methods in future investigations 
could explore the relationships among symptoms of suicidal ideation 
within the network. Utilizing indicators such as centrality, it could 
identify core symptoms and their intrinsic correlations, thus providing 
reliable intervention targets.
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6 Conclusion

In summary, this study contributes to our understanding of the 
relationship between mental health and suicidal ideation among 
middle school students. Our empirical findings reveal significant 
heterogeneity in psychological health of both junior and senior high 
school students. Specifically, junior high school students demonstrated 
three latent categories of psychological health: Psychologically Health 
type, Low-risk type, and High-risk type, while senior high school 
students showed four categories: Psychologically Health type, 
Low-risk type, Medium-risk type, and High-risk type. Gender and 
subjective family atmosphere significantly influence the latent 
classification of psychological health among secondary school 
students. Female students exhibit poorer psychological health 
compared to males, while students with lower evaluations of family 
atmosphere tend to have lower levels of psychological well-being. 
There are significant differences in suicidal ideation scores among 
students in different academic stages based on their latent 
psychological health categories. The High-risk type exhibits the 
highest levels of suicidal ideation, followed by the Medium-risk type, 
while the Low-risk type and Psychologically Health type demonstrate 
comparatively lower levels of suicidal ideation.

Previous studies have tended to combine junior and senior high 
school students as adolescents and discuss them together, but in 
reality, there are significant differences in the developmental level and 
mental health status of these two groups, necessitating separate 
discussions and targeted interventions and responses. Therefore, 
based on the findings of this study and practical experience, 
we recommend that schools adopt targeted mental health education 
for middle school students of different age groups, and implement 
individualized interventions for individuals with different mental 
health conditions, in order to improve the effectiveness of mental 
health education and create a better school environment.

Data availability statement

The raw data supporting the conclusions of this article will 
be made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the Ethics 
Committee of our host institutions (Number: YNNUPSY2022001). 
The studies were conducted in accordance with the local legislation 
and institutional requirements. Written informed consent to 

participate in this study was not required from the participants/the 
participants' legal guardians/next of kin in accordance with the 
national legislation and the institutional requirements. Verbal 
informed consent and verbal informed assent to participate were 
provided by the participants legal guardian/next of kin and the 
participants respectively.

Author contributions

MW: Conceptualization, Data curation, Formal analysis, 
Investigation, Validation, Visualization, Writing – original draft, 
Writing – review & editing. JL: Funding acquisition, Project 
administration, Resources, Supervision, Writing – review & editing.

Funding

The author(s) declare that financial support was received for the 
research, authorship, and/or publication of this article. This research 
was financially supported by the National Social Science Foundation 
of China (No.18CSH042) and the Yunan Provincial Department of 
Education Science Research Fund Project (No. 2024Y202).

Acknowledgments

The authors express their sincere gratitude to all the participants 
and experiments who contributed to this study. Their cooperation and 
participation were essential in completing this research project.

Conflict of interest

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

Publisher's note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or claim 
that may be made by its manufacturer, is not guaranteed or endorsed 
by the publisher.

References
 1. World Health Organization. (2019). Suicide worldwide in 2019. Available at: https://

www.who.int/publications/i/item/9789240026643

 2. Zhu Y, Li Y, Xu X. Suicidal ideation and suicide attempts in psychiatric patients 
during the COVID-19: a systematic review and meta-analysis. Psychiatry Res. (2022) 
317:114837. doi: 10.1016/j.psychres.2022.114837

 3. Marin D, Gennaro GD, Baracetti M, Zanetti R, Balestrieri M, Cogo P, et al. Pediatric 
emergency department mental health assessments in the 2 years following the 
COVID-19 outbreak reveal higher vulnerability for eating disorder and suicide risk. J 
Affect Disord. (2024) 15:100687. doi: 10.1016/j.jadr.2023.100687

 4. Dubé JP, Smith MM, Sherry SB, Hewitt PL, Stewart SH. Suicide behaviors during 
the COVID-19 pandemic: a meta-analysis of 54 studies. Psychiatry Res. (2021) 
301:113998. doi: 10.1016/j.psychres.2021.113998

 5. Tanaka T, Okamoto S. Increase in suicide following an initial decline during the 
COVID-19 pandemic in Japan. Nat Hum Behav. (2021) 5:229–38. doi: 10.1038/
s41562-020-01042-z

 6. Anderson KN, Johns D, Holland KM, Chen Y, Vivolo-Kantor AM, Trinh E, et al. 
Emergency department visits involving mental health conditions, suicide-related 
behaviors, and drug overdoses among adolescents — United States, January 2019–

https://doi.org/10.3389/fpubh.2024.1390682
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.who.int/publications/i/item/9789240026643
https://www.who.int/publications/i/item/9789240026643
https://doi.org/10.1016/j.psychres.2022.114837
https://doi.org/10.1016/j.jadr.2023.100687
https://doi.org/10.1016/j.psychres.2021.113998
https://doi.org/10.1038/s41562-020-01042-z
https://doi.org/10.1038/s41562-020-01042-z


Wei and Liu 10.3389/fpubh.2024.1390682

Frontiers in Public Health 10 frontiersin.org

February 2023. MMWR Morb Mortal Wkly Rep. (2023) 72:502–12. doi: 10.15585/mmwr.
mm7219a1

 7. Kim SM, Jeong YM, Park HS, Choi S. Mental health of South Korean adolescents 
in the COVID-19 era: web-based survey focused on suicide-related factors. Child 
Adolesc Psychiatry Ment Health. (2023) 17:117. doi: 10.1186/s13034-023-00658-z

 8. Sher L. The impact of the COVID-19 pandemic on suicide rates. QJM. (2020) 
113:707–12. doi: 10.1093/qjmed/hcaa202

 9. National Health Commission. China health statistics yearbook. Beijing, China: 
Peking Union Medical College Press (2022).

 10. Zhao M, Li L, Rao Z, Schwebel D, Ning P, Hu G. Suicide mortality by place, gender, 
and age group — China, 2010–2021. China CDC Wkly. (2023) 5:559–64. doi: 10.46234/
ccdcw2023.109

 11. Klonsky ED, May AM. Differentiating suicide attempters from suicide Ideators: a 
critical frontier for Suicidology research. Suicide Life Threat Behav. (2014) 44:1–5. doi: 
10.1111/sltb.12068

 12. Chen R, An J, Ou J. Suicidal behaviour among children and adolescents in China. 
Lancet Child Adolesc Health. (2018) 2:551–3. doi: 10.1016/S2352-4642(18)30170-6

 13. Cha CB, Franz PJ, Guzmán EM, Glenn CR, Kleiman EM, Nock MK. Annual 
research review: suicide among youth – epidemiology, (potential) etiology, and 
treatment. J Child Psychol Psychiatry. (2018) 59:460–82. doi: 10.1111/jcpp.12831

 14. Yu GL, Huang XX. A comparison of the rates of prevalence of students’ mental 
health problems: evidence based on Meta-analysis. Educ Res. (2023) 44:105–21.

 15. Chang EC, Chang OD, Lucas AG, Li M, Beavan CB, Eisner RS, et al. Depression, 
loneliness, and suicide risk among Latino college students: a test of a psychosocial 
interaction model. Soc Work. (2019) 64:51–60. doi: 10.1093/sw/swy052

 16. Matsubara T, Yamamoto N, Chen C, Okuya S, Nakagawa S. A 26-year retrospective 
survey on suicide cases of students at Yamaguchi University (1992-2017): risk factors 
and the role of the health administration center. Psychiatry Res. (2021) 295:113566. doi: 
10.1016/j.psychres.2020.113566

 17. Brodsky BS. Early childhood environment and genetic interactions: the diathesis 
for suicidal behavior. Curr Psychiatry Rep. (2016) 18:86. doi: 10.1007/s11920-016-0716-z

 18. Li YM, Li YX. Adolescents’ interpersonal competence, social inferiority and 
mental health: the mediating role of social adaptiveness. Psychol Sci. (2015) 38:109–15. 
doi: 10.16719/j.cnki.1671-6981.2015.01.012

 19. Guo JP, Wang SC, Liu GY. How does university Student’s academic stress affect their 
mental health problem? Joint moderating effects of academic self-efficacy and stress coping 
strategy. Chin High Educ Res. (2023) 5:25–31. doi: 10.16298/j.cnki.1004-3667.2023.05.05

 20. Chen D, Quan ZH, Ai MY, et al. Adolescent mental health and influencing factors. 
Chin J Health Psychol. (2020) 28:1402–9. doi: 10.13342/j.cnki.cjhp.2020.09.028

 21. Xie Y, Jiang GR, Qiu LL, et al. Adolescent health risky behavior: types and 
relationship with mental health——based on latent profile analysis. Chin J Clin Psychol. 
(2013) 21:650–3. doi: 10.16128/j.cnki.1005-3611.2013.04.029

 22. Hou MT, Tang S, Xue Y, et al. The “double high” and “double low” patterns of 
secondary school students’ self-injury and suicidal ideation: based on latent profile 
analysis. Psychology. (2022) 10:82–93. doi: 10.16842/j.cnki.issn2095-5588.2022.02.003

 23. CAI H, HUANG Z, LIN L, ZHANG M, WANG X, ZHU H, et al. The psychological 
change of the Chinese people over the past half century: a literature review. Adv Psychol 
Sci. (2020) 28:1599–688. doi: 10.3724/SP.J.1042.2020.01599

 24. Yu GL. Chinese students’ mental health problems: the detection rate and educational 
implications. Educ Res. (2022) 43:20–32. doi: 10.14138/j.1001-4519.2022.04.002013

 25. Dong J, Chen J, Li Y, Huang X, Rong X, Chen L. Relationship between Freshmen’s 
psychological health and family economic status in Chinese universities: a latent profile 
analysis. Psychol Res Behav Manag. (2023) 16:3489–502. doi: 10.2147/PRBM. 
S424798

 26. Arya R, Antonisamy B, Kumar S. Sample Size Estimation in Prevalence Studies. 
Indian J Pediatr. (2012) 79:1482–8. doi: 10.1007/s12098-012-0763-3

 27. Wang ZY. The symptom checklist 90 (SCL-90). Shanghai: Shanghai Arch Psychiatry 
(1984).

 28. Xia CY, Wang DB, Wu SQ, et al. Preliminary development of a self-rating scale for 
suicidal ideation. J Clin Psychiatry. (2002) 2:100–2.

 29. Wang MC, Bi XY. Latent variable modeling using Mplus. Chong Qing: Chongqing 
University Press. (2018) p. 13–26.

 30. Podsakoff PM, MacKenzie SB, Lee JY, Podsakoff NP. Common method biases in 
behavioral research: a critical review of the literature and recommended remedies. J Appl 
Psychol. (2003) 88:879–903. doi: 10.1037/0021-9010.88.5.879

 31. Tein JY, Coxe S, Cham H. Statistical power to detect the correct number of classes 
in latent profile analysis. Struct Equ Modeling. (2013) 20:640–57. doi: 
10.1080/10705511.2013.824781

 32. Zhang YL, Jin JJ, Yu GL. Prevalence of mental health problems among junior high 
school students in Chinese mainland from 2010 to 2020: a meta-analysis. Adv Psychol 
Sci. (2022) 30:965–77. doi: 10.3724/SP.J.1042.2022.00965

 33. Blankenstein NE, Telzer EH, do KT, van Duijvenvoorde A, Crone EA. Behavioral 
and neural pathways supporting the development of prosocial and risk-taking behavior 
across adolescence. Child Dev. (2020) 91:e665–81. doi: 10.1111/cdev.13292

 34. Glenn CR, Kleiman EM, Kellerman J, Pollak O, Cha CB, Esposito EC, et al. Annual 
research review: a meta-analytic review of worldwide suicide rates in adolescents. J Child 
Psychol Psychiatry. (2020) 61:294–308. doi: 10.1111/jcpp.13106

 35. Campbell OLK, Bann D, Patalay P. The gender gap in adolescent mental health: a 
cross-national investigation of 566,829 adolescents across 73 countries. SSM Popul 
Health. (2021) 13:100742. doi: 10.1016/j.ssmph.2021.100742

 36. Zhu J, Li B, Hao F, Luo L, Yue S, Zhai J, et al. Gender-specific related factors for 
suicidal ideation during COVID-19 pandemic lockdown among 5,175 Chinese 
adolescents. Front Public Health. (2022) 10:810101. doi: 10.3389/fpubh.2022.810101

 37. Yu GL, He Y. Comparison of detection rates of student mental health problems 
based on Meta-analysis and implications. Ment Health Educ Prim Second Sch. (2023) 
7:4–9.

 38. Sheng XX, Li JY, Niu H, et al. Parental harsh discipline and adolescents’ 
externalizing problem behaviors: the moderating role of puberty timing. J Clin Psychol. 
(2019) 27:1199–209. doi: 10.16128/j.cnki.1005-3611.2019.06.025

 39. Hernández-Hernández OT, Martínez-Mota L, Herrera-Pérez JJ, Jiménez-Rubio G. 
Role of estradiol in the expression of genes involved in serotonin neurotransmission: 
implications for female depression. Curr Neuropharmacol. (2019) 17:459–71. doi: 10.217
4/1570159X16666180628165107

 40. Wang QY, Huang QM, Liu XF, et al. The association between family functioning 
and externalizing behavior in early adolescents: the mediating effect of resilience and 
moderating effect of gender. Stud Psychol Behav Sci. (2020) 18:659–65. doi: 10.3969/j.
issn.1000-6729.2022.02.006

 41. Xu JJ. Gender reflection and legal response of public health events: observation on 
the gender ecology of Covid-19 epidemic situation. Contemp Youth Res. (2020) 6:90–6.

 42. Lu JH, Wei XD. Gender inequality under the impact of COVID-19: realistic 
dilemma, issue reflection and coping path. Hebei Acad J. (2022) 42:149–58.

 43. Sun F, Li HH, Guo YY. “Crisis” or “opportunity”: latent patterns of family, school, 
community risks and assets on psychological crisis in adolescence. Acta Psychol Sin. 
(2023) 55:1827–44. doi: 10.3724/SP.J.1041.2023.01827

 44. Yang GF, Chen YH, Ye M, Cheng J, Liu B, Cheng J. Relationship between family 
risk factors and adolescent mental health. J Cent South Univ. Med Sci. (2023) 48:1076–85. 
doi: 10.11817/j.issn.1672-7347.2023.230065

 45. Li QM, Wang JT. The relationship between family atmosphere Children’s life 
satisfaction and intergenerational transmission of mental health: the difference of 
parent-child gender and children age. Stud Psychol Behav. (2022) 20:282–8. doi: 
10.12139/j.1672-0628.2022.02.020

 46. Yu GL, Li JL, Wang Q. Ecological systems theory and adolescents’ mental health 
education. Educ Res. (2018) 39:110–7.

 47. Yang C, Liu JP. Family atmosphere influence on rural left - behind Children’s 
psychological health: only raising without educating? Psychol Explor. (2017) 37:364–8.

 48. Liu HD, Yu ZJ, Ye BJ, et al. Family cohesion and depression: the role of social 
anxiety and gratitude. Stud Psychol Behav. (2023) 21:556–63. doi: 
10.12139/j.1672-0628.2023.04.017

 49. Bian YF，Liang LC, Zhang Y. Effects of family on Children’s mental development. 
J Beijing Norm Univ (2016) 5: 46–54.

 50. Zhao FQ, Cheng BB, Li YX, et al. Father Coparenting and adolescent depression 
in nuclear families: the mediating roles of father-child attachment and mother-child 
attachment. Psychol Dev Educ. (2022) 38:109–17. doi: 10.16835/j.
cnki.1000-9817.2010.03.013

 51. Yu XQ, Zhang YL, Yu GL. Prevalence of mental health problems among senior 
high school students in mainland of China from 2010 to 2020: a meta-analysis. Adv 
Psychol Sci. (2022) 30:978–90. doi: 10.3724/SP.J.1042.2022.00978

 52. Zou GS, Lv JC, Qiao XW. A meta-analysis of detection rate of suicidal ideation in 
middle school students in China. Chin J Mental Health. (2021) 35:643–50. doi: 10.3969/j.
issn.1000-6729.2021.08.006

 53. Li ZC, Wang K, Liu XM, et al. Interpersonal forgiveness and psychological health 
in adolescents: a multiple mediating mode. Chin J Clin Psychol. (2018) 26:987–91. doi: 
10.16128/j.cnki.1005-3611.2018.05.032

 54. Guo MY, Wei GD, Zhang YY. Anxiety trait mental health, original family and 
aggression of college seniors. Chin J Sch Health. (2010) 31:289–90.

 55. Batty GD, Gale CR, Tanji F, Gunnell D, Kivimäki M, Tsuji I, et al. Personality traits 
and risk of suicide mortality: findings from a multi-cohort study in the general 
population. World Psychiatry. (2018) 17:371–2. doi: 10.1002/wps.20575

 56. Li P, Wang Y, Kovess-Masfety V, Su X, Hou X, Li M, et al. Suicidal ideation and its 
relationship with mental health reported by different informants among children aged 
6-12. J Affect Disord. (2023) 334:271–7. doi: 10.1016/j.jad.2023.05.006

 57. Abio A, Owusu PN, Posti JP, Bärnighausen T, Shaikh MA, Shankar V, et al. Cross-
national examination of adolescent suicidal behavior: a pooled and multi-level analysis 
of 193,484 students from 53 LMIC countries. Soc Psychiatry Psychiatr Epidemiol. (2022) 
57:1603–13. doi: 10.1007/s00127-022-02287-x

 58. Biswas T, Scott JG, Munir K, Renzaho AMN, Rawal LB, Baxter J, et al. Global 
variation in the prevalence of suicidal ideation, anxiety and their correlates among 
adolescents: a population based study of 82 countries. EClinicalMedicine. (2020) 
24:100395. doi: 10.1016/j.eclinm.2020.100395

https://doi.org/10.3389/fpubh.2024.1390682
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.15585/mmwr.mm7219a1
https://doi.org/10.15585/mmwr.mm7219a1
https://doi.org/10.1186/s13034-023-00658-z
https://doi.org/10.1093/qjmed/hcaa202
https://doi.org/10.46234/ccdcw2023.109
https://doi.org/10.46234/ccdcw2023.109
https://doi.org/10.1111/sltb.12068
https://doi.org/10.1016/S2352-4642(18)30170-6
https://doi.org/10.1111/jcpp.12831
https://doi.org/10.1093/sw/swy052
https://doi.org/10.1016/j.psychres.2020.113566
https://doi.org/10.1007/s11920-016-0716-z
https://doi.org/10.16719/j.cnki.1671-6981.2015.01.012
https://doi.org/10.16298/j.cnki.1004-3667.2023.05.05
https://doi.org/10.13342/j.cnki.cjhp.2020.09.028
https://doi.org/10.16128/j.cnki.1005-3611.2013.04.029
https://doi.org/10.16842/j.cnki.issn2095-5588.2022.02.003
https://doi.org/10.3724/SP.J.1042.2020.01599
https://doi.org/10.14138/j.1001-4519.2022.04.002013
https://doi.org/10.2147/PRBM.S424798
https://doi.org/10.2147/PRBM.S424798
https://doi.org/10.1007/s12098-012-0763-3
https://doi.org/10.1037/0021-9010.88.5.879
https://doi.org/10.1080/10705511.2013.824781
https://doi.org/10.3724/SP.J.1042.2022.00965
https://doi.org/10.1111/cdev.13292
https://doi.org/10.1111/jcpp.13106
https://doi.org/10.1016/j.ssmph.2021.100742
https://doi.org/10.3389/fpubh.2022.810101
https://doi.org/10.16128/j.cnki.1005-3611.2019.06.025
https://doi.org/10.2174/1570159X16666180628165107
https://doi.org/10.2174/1570159X16666180628165107
https://doi.org/10.3969/j.issn.1000-6729.2022.02.006
https://doi.org/10.3969/j.issn.1000-6729.2022.02.006
https://doi.org/10.3724/SP.J.1041.2023.01827
https://doi.org/10.11817/j.issn.1672-7347.2023.230065
https://doi.org/10.12139/j.1672-0628.2022.02.020
https://doi.org/10.12139/j.1672-0628.2023.04.017
https://doi.org/10.16835/j.cnki.1000-9817.2010.03.013
https://doi.org/10.16835/j.cnki.1000-9817.2010.03.013
https://doi.org/10.3724/SP.J.1042.2022.00978
https://doi.org/10.3969/j.issn.1000-6729.2021.08.006
https://doi.org/10.3969/j.issn.1000-6729.2021.08.006
https://doi.org/10.16128/j.cnki.1005-3611.2018.05.032
https://doi.org/10.1002/wps.20575
https://doi.org/10.1016/j.jad.2023.05.006
https://doi.org/10.1007/s00127-022-02287-x
https://doi.org/10.1016/j.eclinm.2020.100395

	Middle school students’ psychological health on suicide ideation: based on latent profile analysis
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Research design
	2.3 Procedure for data collection
	2.4 Measures
	2.4.1 Psychological state evaluation
	2.4.2 Self-rating idea of suicide
	2.5 Statistical analysis

	3 Results
	3.1 Test for common method deviation
	3.2 Latent profile analysis with indicators of psychological health
	3.3 Analysis of the characteristics of each latent profile model of psychological health
	3.4 Comparison of suicidal ideation levels among different psychological health subtypes

	4 Discussion
	4.1 Analysis of latent psychological health categories and heterogeneity
	4.2 Impact of demographic variables on latent psychological health categories
	4.3 The relationship between psychological health latent categories and suicidal ideation

	5 Limitations and future directions
	6 Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

