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depressed Chinese adolescents:
sex differences
Yunhan Zhao1,2, Xudong Zhao1,2, Yongjie Zhou3* and Liang Liu1*

1Clinical Research Center for Mental Disorders, Shanghai Pudong New Area Mental Health Center,
School of Medicine, Tongji University, Shanghai, China, 2Clinical Research Center for Mental
Disorders, Chinese-German Institute of Mental Health, Shanghai Pudong New Area Mental Health
Center, School of Medicine, Tongji University, Shanghai, China, 3Shenzhen Mental Health Center,
Shenzhen Kangning Hospital, Shenzhen, Guangdong, China
Objective: Non-suicidal self-injury (NSSI) has become a common clinical

problem that severely threatens the mental and physical health of Chinese

adolescents. This study explores the mediation effects of NSSI functions on the

relationship between anxiety and NSSI frequency among depressed Chinese

adolescents as well as the sex differences in the mediating effects.

Methods: In this study, a cross-sectional survey method was used to obtain data

of 1773 adolescent patients with major depressive disorders from over 20

specialized psychiatric hospitals across multiple provinces in China. A self-

designed questionnaire for demographic information, the Chinese version of

Functional Assessment of Self- Mutilation (C-FASM), and the 7-item Generalized

Anxiety Disorder Scale (GAD-7) were employed to investigate demographic data,

NSSI frequency, NSSI functions, and anxiety and to analyze the mediating effects

of NSSI functions on the association between anxiety and NSSI frequency among

adolescents of different sexes.

Results: A total of 316 male patients and 1457 female patients were investigated.

Female patients had a higher NSSI frequency (Z=3.195, P=0.001) and higher

anxiety scores than did male patients (Z=2.714, P=0.007). Anxiety had a stronger

positive predictive effect on the NSSI frequency in females (OR = 1.090) than in

males (OR = 1.064). For male patients, the emotion regulation function in NSSI

motivation played a full mediating role in the association between anxiety and

NSSI frequency. For female patients, the emotion regulation and social avoidance

functions in NSSI functions played a partial mediating role between anxiety and

NSSI frequency.

Conclusions: There are sex differences in the mediating role of NSSI functions

of depressed adolescents in the association between anxiety and NSSI
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frequency. When experiencing anxiety, both males and females may engage

in NSSI behaviors as a means to regulate their emotions. For females, anxiety

can directly predict NSSI frequency, and they may attempt NSSI to achieve the

purpose of rejecting others. In the face of anxiety among depressed

adolescents of different sexes, developing different emotional regulation

methods and behavioral regulation strategies may be critical in preventing

their NSSI behaviors.
KEYWORDS

anxiety, self-injury frequency, self-injury functions, depressed Chinese
adolescents, mediation
1 Introduction

Non-suicidal self-injury (NSSI) refers to a series of socially

unacceptable behaviors in which an individual intentionally harms

his or her own body without suicidal intent (1). Although NSSI

behaviors can occur at any stage of an individual’s life, the incidence

is the highest in adolescence (2, 3), constituting an independent risk

factor for suicide and severely affecting the physical and mental

health of adolescents (4). In recent years, the incidence of NSSI

behaviors has continued to increase worldwide. A study in 41

countries found that young females are more prone than males to

NSSI, with an average age of onset at 13 years. Among children and

adolescents with mental disorders, the incidence of NSSI is about

50% (5), which is much higher than the NSSI prevalence of 17%

observed in surveys of adolescent community samples (6).
1.1 Depression, anxiety, and NSSI

NSSI is associated with various mental disorders. A meta-

analysis showed that individuals with mood disorders (anxiety,

depression, and bipolar disorder) have a higher risk of exhibiting

NSSI behaviors than did the normal group (7). Therefore, it is

critical to study the interaction mechanisms between the emotions

and NSSI behavior of adolescents with mood disorders. For

example, numerous studies suggest that female sex, depression,

and anxiety are risk factors for predicting NSSI behavior (8–11).

Fox et al. (12) conducted a meta-analysis of NSSI risk factors and

showed that depressive disorder is a risk factor for NSSI. Depression

and NSSI often co-occur, with the presence of depression suggesting

a significant increase in the incidence of NSSI behavior (13, 14).

Clinically, the comorbidity rate of depression and anxiety among

adolescents is as high as 15%-75% (15). Previous reports also

showed that patients with anxious depression had more frequent

episodes of major depression and a higher risk of suicidal ideation

and previous suicide attempts than those with non-anxious
02
depression (16). However, how anxiety affects adolescents’ NSSI

behavior has not been fully studied.
1.2 NSSI functions and NSSI

NSSI functions refer to the motives or reinforcers of NSSI

behavior (17). There have been many theoretical models proposed

on the functions and purposes of NSSI behavior, including

physiological models such as the homeostasis model proposed by

Stanley et al. (18), psychological and social factor models such as the

four-function model proposed by Nock and Prinstein (19), the

developmental psychopathology framework proposed by Yates (20)

the experiential avoidance model proposed by Chapman et al. (21),

and the integrated motivational-volitional model proposed by

O’Connor et al. (22). In their study of NSSI behavior in Chinese

adolescents patients, Chinese researchers Qu et al. (23) proposed a

three-factor model of NSSI functions that included emotion

regulation, attention seeking, and social avoidance. On this basis,

the Chinese version of Functional Assessment of Self-Mutilation (C-

FASM) was formulated. The C-FASM has good content, structural

validity, and reliability. The instrument can be helpful to Chinese

adolescents as a comprehensive measure of NSSI behaviors. This

model is applicable to both clinical and non-clinical populations

within the Chinese cultural context. Emotion regulation refers to the

behavior that patients exhibit to reduce or terminate unwanted

negative emotional experiences (including anxiety, anger, and

depression) through NSSI, so as to re-establish a sense of control.

A number of studies have shown a significant positive correlation

between negative cognitive emotion regulation and NSSI behaviors

(24). Attention seeking means that adolescents engage in NSSI

behaviors to seek social support and to gain attention and help

from others. A relevant study (25) found that NSSI behaviors are

closely related to positive social reinforcement and social influence.

Among adolescents, the NSSI behavior of males, compared with

females, is more often motivated by attention seeking and social
frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1378492
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhao et al. 10.3389/fpsyt.2024.1378492
influence. Social avoidance refers to adolescents’ avoidance of social

needs, emphasizing that individuals use NSSI as a strategy to avoid

adversity and social demands. Research on NSSI functions considers

the repeated occurrence of NSSI as an outcome of operant

conditioning (26): the specific situations before the behavior and

behavioral outcomes exert (positive/negative/self) reinforcement on

the individual. Once the individual encounters similar situations in

the future, the same behavior will occur again. Therefore, if NSSI

functions can be identified and the generation of behavioral outcomes

associated with these functions can be controlled, an individual’s

NSSI behavior will terminate.
1.3 Sex and NSSI

Sex is a key factor affecting all aspects of adolescents’ physical

and mental health. Universal sex differences exist in pathological

conditions including anxiety and depression, with females being

more than twice as likely to develop the disease as males (27), which

may be related to differences in various aspects such as brain

structure and function, sex hormones, and social expectations

(28). Moreover, there are distinct sex differences in NSSI

behaviors between males and females. Researchers have

confirmed (29, 30) that the incidence of NSSI is higher in females

than in males, indicating that females may be more inclined

than males to resort to NSSI behaviors to alleviate overwhelming

distress. A study has shown (31) that adolescent females are more

emotionally sensitive than are adolescent males, suggesting that

they are more susceptible to perceiving and absorbing negative

emotions. Therefore, this study considers the impact of anxiety in

adolescent patients of different sexes on NSSI behaviors.

Although previous studies have confirmed that anxiety, NSSI

functions, and sex are all associated with NSSI, the interaction

mechanisms between anxiety and NSSI functions in the process of

triggering NSSI and whether there are sex differences in these

mechanisms remain unclear. Additionally, previous research

findings have mostly focused on non-clinical samples, mainly

through large-scale epidemiological surveys of middle school

students; there are relatively few studies that include clinical

samples. Therefore, in the present study, a sample of Chinese

adolescents with depressive disorders is used to investigate the

mediating effects of NSSI functions in the process by which anxiety

triggers NSSI behaviors and to examine the sex difference in these

effects (see Figure 1 for the hypotheses).
Frontiers in Psychiatry 03
2 Methods

2.1 Participants

In this study, three-stage sampling was used to select the

research participants. First, nine provinces in China were selected

based on their economic conditions [three were good, three were

moderate, and three were poor); second, 11 specialized psychiatric

hospitals and the psychiatric departments of 9 general hospitals (20

institutions in total)] in these nine provinces were selected (All these

institutions were willing to participate in the survey and had

professional research team to carried out the study); and finally,

outpatient and inpatient adolescents with depressive disorder were

recruited by convenience sampling. From the beginning of

recruitment in December 2020 to its completion in May 2022, the

data of a total of 1773 adolescent patients with depressive disorders

were collected. The inclusion criteria were as follows: (1) meeting

the diagnostic criteria for major depressive disorders in the Fifth

Edition of the Diagnostic and Statistical Manual of Mental

Disorders (DSM-5); (2) aged 12-18 years; (3) at least one instance

of NSSI behavior in the past; (4) a minimum of six years of

education, so they could understand the questions in the

questionnaire and complete the survey independently; (5) patients

and their families consenting to participate in this project and

signing an informed consent form. The exclusion criteria were as

follows: (1) patients with severe physical illnesses, infectious

diseases, and immune system disorders; (2) patients with a

history of traumatic brain injury, epilepsy, or other known severe

neurological diseases or organic brain diseases; and (3) patients with

a history of severe mental disorders such as schizophrenia or

intellectual developmental disorder. This study was approved by

the Ethics Committee of Tongji University as well as the Shanghai

Pudong New Area Mental Health Center (No.PKJ2023-Y21).
2.2 Measures

2.2.1 Sociodemographic data and relevant
clinical information

A demographic questionnaire was developed to collect the

following information: sex, age, date of birth, years of education,

place of residence, family income, parental education level, family

history of mental disorders, presence of physical illnesses, previous

diagnosis of mental disorders (first episode or not), and the type of

currently diagnosed disease (to be completed after an evaluation by

a doctor).

2.2.2 Functional assessment of self-mutilation
(Chinese version), C-FASM

The FASM scale was developed by Lloyd et al. (32) in 1997 to

assess adolescent NSSI behaviors and NSSI functions. Considering

the influence of time and cultural differences, Qu et al. (23) made

revisions (C-FASM) to make it more suitable for the evaluation of

Chinese patients. This scale evaluates the frequency and functions

of NSSI behaviors of respondents over the past 12 months. The C-

FASM scale consists of a 15-item NSSI functional checklist as well
FIGURE 1

The mediating effects of NSSI functions.
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as other NSSI characteristics such as age at onset of NSSI and NSSI

frequency. The Chinese version of the FASM has been

demonstrated to have good content validity as well as good

construct validity and reliability, making it a comprehensive

measurement tool for NSSI behaviors (23).

In the C-FASM, NSSI functions are divided into three

categories: emotion regulation (5 items, eg., ‘to relieve feeling

numb or empty’), attention seeking (6 items, eg., ‘to get

attention’), and social avoidance (4 items, eg., ‘to avoid school,

work, or other activities’). In present study, Cronbach’ a coefficients

for emotion regulation, attention seeking, and social avoidance are

0.72, 0.87, and 0.72, respectively.

C-FASM also describes 10 common ways (eg.,. ‘cut or carved on

your skin, hit yourself on purpose, and picked at a wound’) that

adolescents engage in self-injury. We asked participants how often

they self-harmed in these ways in past 12 months. Then, we

summarized the frequency of NSSI in 10 ways into the overall

frequency of NSSI. The overall frequency of NSSI ranged from 0 to

1519 (M = 198.50, SD = 287.60). The average score of overall

frequency of NSSI for males was 177.70 (SD = 290.26) and for

females was 203.02 (SD = 286.92). According to previous studies,

we divided The overall frequency of NSSI into 5 levels: 0 times

(0 = never), 1-13 times (1= rarely), 14-38 times (2= occasionally),

39-106 times (3 = often), and >106 times (4 = frequently). After

converting to 5 levels, the average score of NSSI frequency was 2.75

(SD = 1.21).

2.2.3 The 7-item generalized anxiety
disorder scale

The GAD-7 is a concise anxiety self-assessment scale developed

by Spitzer et al. (33) based on the diagnostic criteria of generalized

anxiety disorder in the Fourth Edition of the Diagnostic and

Statistical Manual of Mental Disorders (DSM-IV) in the United

States. Studies have shown that the GAD-7 has high reliability and

validity for anxiety screening (34, 35). The GAD-7 consists of seven

items, each of which is scored on a 4-point scale from 0 to 3, with

the total score serving as the primary indicator. Higher scores

indicate greater severity of anxiety. In this study, Cronbach’ a
coefficients for anxiety is 0.92.
2.3 Statistical analysis

SPSS27.0 was used for statistical analyses. Count data are

expressed as the number of cases and percentage (%). The c2 test
was used for between-group comparisons of categorical variables,

and t-test was performed to compare continuous variables.

Regression analysis was used to evaluate the effect of anxiety on

NSSI functions and frequency, and the nonparametric Spearman

rank test was conducted to evaluate the correlation between NSSI

frequency and functions. Model 4 in the SPSS macro developed by

Hayes was used to test the mediating effects of NSSI motivation on

the association between anxiety and NSSI frequency for the male

group and for the female group after controlling for confounding

factors such as age and previously diagnosed mental disorders (36).
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3 Results

3.1 Demographic characteristics of the
study participants

In this study, the data of a total of 1773 adolescents with

depressive episodes and NSSI behaviors, including 316 males

(17.82%) and 1457 females (82.18%), were analyzed. The age of

male adolescents (15.29 ± 1.519 years) was higher than that of

females (14.76 ± 1.652 years); the difference was statistically

significant (F=5.245, P<0.001). There was also a statistically

significant difference in whether they had been previously

diagnosed with mental disorders (F=6.960, P=0.008). However,

there were no statistically significant differences between the two

groups in terms of place of residence, family income, parental

education level, family history of mental disorders, presence of

physical illnesses, and types of mood disorders.
3.2 Sex differences in NSSI frequency, NSSI
functions, and anxiety symptoms

The frequency of NSSI behaviors in patients was evaluated

using the FASM. The patients were divided into five levels based on

the self-reported number of instances of NSSI behaviors in the past

12 months: 0 times (never), 1-13 times (rarely), 14-38 times

(occasionally), 39-106 times (often), and >106 times (frequently).

Regarding NSSI behavior frequency levels, there was a statistically

significant difference between males and females (X2 = 3.195,

P=0.001, Cramer’s V = 0.115); the proportion of patients at the

“often” and “frequently” levels was significantly higher for female

patients than for male patients, and females had a higher NSSI

frequency than did males (Table 1).

The analysis of the NSSI functions in the FASM revealed that

males and females differed in emotion regulation (t=-5.336,

P<0.001, Cohen’s d = -0.331) and attention seeking (t=2.380,

P=0.017, Cohen’s d = 0.148) and that the NSSI functions of

females were more oriented toward emotion regulation while

those of males were more oriented to attention seeking (Table 1).

Regarding the GAD-7 results, there was a significant difference

in anxiety scale scores between males and females (t=2.724,

P=0.007, Cohen’s d = -0.169), with female patients having higher

anxiety scores than male patients (Table 1).
3.3 Influence of anxiety on NSSI frequency:
sex differences

The participants were divided into two groups by sex, each of

which was subjected to ordinal regression. We constructed two

ordinal regression models to explore the factors influencing the

frequency of NSSI in male and female respectively. In all models,

sex, age, family income, and previously diagnosed mental disorders

were entered as predictors, NSSI frequency was entered as a

dependent variable. The results of the parallel lines test for the
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https://doi.org/10.3389/fpsyt.2024.1378492
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhao et al. 10.3389/fpsyt.2024.1378492
male group was c2 = 13.418, df = 12, p > 0.05, indicating the existence

of the proportional advantage hypothesis. The analysis results

(Table 2) showed that factors associated with NSSI frequency in

males included anxiety and age (p < 0.05). The result of the parallel

lines test for the female group was c2 = 15.923, df = 12, p > 0.05,

indicating the existence of the proportional advantage hypothesis.

Factors associated with NSSI frequency in females included anxiety,

age, and previously diagnosed mental disorders (p < 0.05). Anxiety

had a stronger positive predictive effect on the increase in NSSI

frequency for females (OR=1.090) than for males (OR=1.064).
3.4 Influence of anxiety on NSSI functions:
sex differences

The participants were divided into two groups by sex, with 316

males and 1457 females, and regression analysis was performed
Frontiers in Psychiatry 05
separately for each group. The results of sex stratified analysis

(Table 3) showed that the positive predictive effect of anxiety on the

three NSSI functions was present in both the male and female

groups (ps <0.001), with the positive predictive effect of anxiety on

emotion regulation, attention seeking, and social avoidance being

slightly higher in males than in females.
3.5 Correlations between NSSI frequency
and functions: sex differences

The participants were divided into two groups by sex, with 316

males and 1457 females. Due to non-normal distributions of NSSI

frequency and functions for each group, a nonparametric Spearman

rank test was conducted separately for the two groups. Statistical

analysis showed a significant correlation between frequency and the

three functions of NSSI for both males and females (Table 4). Effect
TABLE 2 Ordinal regression analysis of factors influencing the NSSI frequency in patients by sex.

Sex Variable B

95% confidence
interval for B

SE
Wald
value

P value OR
Lower
limit

Upper
limit

Male

Anxiety 0.062 0.028 0.095 0.017 13.102 0.000 1.064

Age -0.148 -0.282 -0.014 0.068 4.705 0.030 0.862

Previously
diagnosed
mental
disorders

0.250 -0.359 0.858 0.310 0.647 0.421 1.284

Female

Anxiety 0.086 0.070 0.103 0.008 106.005 0.000 1.090

Age -0.100 -0.158 -0.041 0.030 11.234 0.001 0.905

Previously
diagnosed
mental
disorders

0.252 0.007 0.496 0.125 4.070 0.044 1.287
fro
TABLE 1 Sex differences in NSSI frequency, NSSI functions, and anxiety scale scores.

Variable Male (n = 316) Female (n = 1457) c2 value/t value P value Cohen’s d/Cramer’s V

NSSI frequency [n (%)]

Never 10 (3.2) 11 (0.8)

23.338a 0.001 0.115

Rarely 79 (25.0) 290 (19.9)

Occasionally 70 (22.2) 247 (18.8)

Often 47 (14.9) 295 (20.2)

Frequently 110 (34.8) 587 (40.3)

NSSI functions

Emotion regulation 12.83 ± 4 14.13 ± 3.917 -5.336b <0.001 -0.331

Attention seeking 10.74 ± 4.806 10.05 ± 4.665 2.380b 0.017 0.148

Social avoidance 7.38 ± 3.230 7.22 ± 3.116 0.803b 0.442 0.050

Anxiety scale score 12.04 ± 6.135 13.05 ± 5.991 2.724b 0.007 -0.169
a: x2 value; b: t value;
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sizes were evaluated according to Cohen’s (37) benchmarks:

correlations of r = .10 to .30 were considered small, .30 to .50

were considered medium, and over .50 were considered large. The

result (Table 4) showed that emotion regulation had a moderate and

significant correlation with NSSI frequency. Social avoidance and

attention seeking both had a small and significant correlations with

NSSI frequency.
3.6 Mediation analysis

The participants were divided into two groups by sex. Using

Model 4 in the SPSS macro developed by Hayes (36), the mediating
Frontiers in Psychiatry 06
effects of NSSI motivation on the relationship between anxiety and

NSSI frequency was tested separately for the male and female groups

while controlling for age and previously diagnosed mental disorders.

The results for the male group (Tables 5, 6) showed that anxiety had a

significant predictive effect on NSSI frequency (b = 0.206, t = 3.727, p

< 0.001). However, after including the mediator variables, the direct

predictive effect of anxiety on NSSI frequency was not significant (b =
0.005, t = 0.094, p > 0.05). Anxiety had a significant positive predictive

effect on the three types of NSSI functions (ps < 0.001), and the

emotion regulation function in NSSI functions had a significant

positive predictive effect on NSSI frequency (b = 0.415, t = 6.970, p

< 0.001). In addition, both the upper and lower limits of the bootstrap

95% confidence intervals for the mediating effects of the emotion
TABLE 4 Correlation between NSSI frequency and functions by sex.

Variable

NSSI frequency [n]

Male (n = 316) Female (n = 1457)

R P value R P value

NSSI functions

Emotion regulation 0.456 < 0.001 0.431 < 0.001

Attention seeking 0.189 < 0.001 0.108 < 0.001

Social avoidance 0.281 < 0.001 0.215 < 0.001
TABLE 3 Influence of anxiety on NSSI functions in patients by sex.

Variable
Emotion regulation Attention seeking Social avoidance

b t b t b t

Male

Independent variable

Anxiety 0.423 8.213*** 0.277 5.074*** 0.332 6.179***

Control variables

Age -0.021 -0.405 -0.072 -1.317 -0.005 -0.100

Previously diagnosed mental disorders 0.025 0.490 0.030 0.548 0.033 0.607

R2 0.187 0.088 0.119

Adjusted R2 0.177 0.076 0.107

F 17.908*** 7.490*** 10.475***

Female

Independent variable

Anxiety 0.358 14.403*** 0.163 6.230*** 0.264 10.266***

Control variables

Age 0.007 0.288 0.047 1.781 -0.030 -1.147

Previously diagnosed mental disorders 0.041 1.679 0.034 1.310 0.011 0.422

R2 0.133 0.035 0.074

Adjusted R2 0.131 0.032 0.071

F 55.864*** 13.003*** 28.984***
fr
*** p < 0.001.
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regulation functions excluded 0 (Table 6), indicating that emotion

regulation in NSSI functions played a full mediating role in the

relationship between anxiety and NSSI frequency and that anxiety

predicted NSSI frequency through emotion regulation in NSSI

functions. The mediating effect of emotion regulation (0.176)

accounted for 82.243% of the total effect (0.214).

The results for the female group (Tables 5, 6) showed that

anxiety had a significant predictive effect on NSSI frequency (b =

0.272, t = 10.700, p < 0.001). Furthermore, after the mediator

variable was included, the direct predictive effect of anxiety on NSSI

frequency remained significant (b = 0.131, t = 5.126, p < 0.001).

Anxiety had a significant positive predictive effect on all three types

of NSSI functions (ps < 0.001), and emotion regulation (b = 0.363,

t = 13.898, p < 0.001) and social avoidance (b = 0.073, t = 2.681, p <

0.01) in NSSI functions also had significant positive predictive

effects on NSSI frequency. In addition, both the upper and lower

limits of the bootstrap 95% confidence intervals for the direct effect

of anxiety on NISS frequency and the mediating effects of emotion

regulation and social avoidance excluded 0 (Table 6), indicating that

anxiety could not only directly predict NSSI frequency but also

predict NSSI frequency through the mediating effects of emotion
Frontiers in Psychiatry 07
regulation and social avoidance in NSSI functions. The direct effect

(0.130), the mediating effect of emotion regulation (0.130), and the

mediating effect of social avoidance (0.019) accounted for 48.327%,

48.327%, and 7.063% of the total effect (0.269), respectively.
4 Discussion

In this study, for the first time, the mediating effects of NSSI

functions on the association between anxiety and NSSI behaviors in

adolescents with depressive disorders, as well as the sex difference in

these effects, were investigated. First, the frequency of NSSI

behaviors was higher in females than in males, and higher

proportions of females reported NSSI behaviors at “often” and

“frequently” levels, findings that are consistent with the results of

most previous studies. This could be because females, compared to

males, employ different emotion regulation strategies when coping

with their own stress and are more susceptible to emotional issues

such as anxiety and depression, consequently resulting in more

NSSI behaviors (29). This explanation was partially supported in

the present study through the analysis of NSSI functions of different
TABLE 5 Test of the mediation model of the three types of NSSI functions by sex.

Variable

NSSI
frequency

Emotion
regulation

Attention
seeking

Social
avoidance

NSSI
frequency

b t b t b t b t b t

Male

Age -0.117 -2.128* -0.021 -0.405 -0.072 -1.317 -0.005 -0.1 -0.106 -2.094*

Previously diagnosed mental disorders 0.042 0.752 0.025 0.490 0.030 0.548 0.033 0.607 0.029 0.564

Anxiety 0.206 3.727*** 0.423 8.213*** 0.277 5.074*** 0.332 6.179*** 0.005 0.094

Emotion regulation 0.415 6.970***

Attention seeking 0.035 0.613

Social avoidance 0.046 0.759

R 0.257 0.433 0.296 0.345 0.476

R2 0.066 0.187 0.088 0.119 0.227

F 5.497*** 17.908*** 7.490*** 10.475*** 12.918***

Female

Age -0.089 -3.484** 0.007 0.288 0.047 1.781 -0.03 -1.147 -0.087 -3.661***

Previously diagnosed mental disorders 0.045 1.802 0.041 1.679 0.034 1.31 0.011 0.422 0.031 1.336

Anxiety 0.272 10.700*** 0.358 14.403*** 0.163 6.230*** 0.264 10.266*** 0.131 5.126***

Emotion regulation 0.363 13.898***

Attention seeking -0.050 -1.921

Social avoidance 0.073 2.681**

R 0.305 0.365 0.186 0.272 0.468

R2 0.093 0.133 0.035 0.074 0.219

F 37.112*** 55.864*** 13.003*** 28.984*** 57.899***
fro
*p < 0.05, **p < 0.01, ***p < 0.001.
ntiersin.org

https://doi.org/10.3389/fpsyt.2024.1378492
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Zhao et al. 10.3389/fpsyt.2024.1378492
sexes: the functions of females were more oriented to emotion

regulation while those of males were more oriented toward the

attention seeking. There was no statistically significant difference

between males and females in social avoidance, a finding that aligns

with the result of a previous study (25).

Second, there are few studies on the relationship between

anxiety and NSSI behaviors. The existing studies have shown a

significant correlation between anxiety and NSSI behavior (3, 13,

38–40), with a higher level of anxiety leading to a higher probability

of occurrence of NSSI behaviors. As a possible explanation, during

the NSSI process, patients may adopt more dysfunctional ways to

regulate their negative emotions and thus alleviate their anxiety; on

the other hand, NSSI behaviors may exacerbate anxiety to some

extent, leading to a vicious cycle that further intensifies negative

emotions and NSSI behaviors (41, 42).

Moreover, the results of this study suggest that for female

patients, anxiety can directly predict NSSI behaviors. This

phenomenon may be attributed to differences in physiological

mechanisms, hormone levels, and psychological development

between sexes. Females enter adolescence earlier than do males

and face more psychological issues and distress, thus experiencing

more pronounced anxiety. Furthermore, there is an association

between female NSSI behaviors and menarche, with NSSI behaviors

possibly serving as a way for females to cope with adverse emotions

related to menarche and menstrual anxiety (43).

Finally, the main finding of the present study is that emotion

regulation works as a common mediator in the association between

anxiety and NSSI frequency for both males and females; in females,
Frontiers in Psychiatry 08
social avoidance also play partial mediating roles in the relationship

between anxiety and NSSI frequency. For both sexes, anxiety

affected NSSI frequency through the emotion regulation function

in NSSI functions, suggesting that depressed adolescents may

engage in NSSI behaviors to regulate emotions when they

experience anxiety. This may be related to a variety of factors

from different ecological systems, such as sociocultural norms,

school and educational environments, peer relationship and

family interpersonal atmosphere (25, 44, 45).Traditional Chinese

educational philosophy emphasizes the importance of children

being responsible, respectful, mature, and disciplined. Moreover,

it’s common for teenagers to face challenges with interpersonal

relationships on-campus as well as their studies, while their home

environment may lack openness and encourage emotional restraint

(46).This may potentially cause the adolescents in this study to be

more inclined to suppress their emotions and not express them

directly when they experience anxiety from multi-ecological

systems, thus causing them to lean toward NSSI as a way to cope

with anxiety (47).

For female patients, the present study showed that social

avoidance play partial mediating roles in the association between

anxiety and NSSI behaviors, suggesting that it can also explain part

of the mechanisms by which anxiety triggers NSSI behaviors in

depressed females. These factors could also be influenced by societal

norms, the educational atmosphere, and the family dynamics

within multi-ecological systems. First, traditional Chinese culture

requires females to be more submissive, causing them to experience

anxiety when faced with unreasonable expectations from other
TABLE 6 The total effect and direct effect of anxiety on NSSI frequency and the mediating effects of NSSI functions.

Effect
size

Bootstrap
standard
error

Bootstrap CI
lower limit

Bootstrap CI
upper limit

Relative effect
size (%)

Male

Total effect 0.214 0.057 0.101 0.327

Direct effect 0.006 0.059 -0.111 0.122 2.804

Mediating effect of
emotion regulation

0.176 0.033 0.115 0.245 82.243

Mediating effect of
attention seeking

0.01 0.016 -0.022 0.041 4.673

Mediating effect of
social avoidance

0.015 0.023 -0.028 0.062 7.009

Female

Total effect 0.269 0.025 0.220 0.318

Direct effect 0.130 0.025 0.080 0.179 48.327

Mediating effect of
emotion regulation

0.130 0.013 0.105 0.156 48.327

Mediating effect of
attention seeking

-0.008 0.004 -0.017 0.000 -2.974

Mediating effect of
social avoidance

0.019 0.007 0.006 0.034 7.063
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people (48, 49). Second, Chinese society, along with its education

system and many parents, places significant importance on the

academic achievements of teenagers. Furthermore, in our research,

we’ve observed that some parents in China tend to adopt a more

authoritarian approach to parenting (47, 50). Hence, the female

adolescents may not dare to refuse directly and can only adopt NSSI

as an indirect way to reject and avoid demands from society,

teachers, peers and families. However, our results demonstrated

that the prediction effect of anxiety on NSSI behaviors still remains

when the mediating effects of emotion regulation and social

avoidance are counted. It might implied about the direct

influence of female’s anxiety on their NSSI behaviors, as well as

the existence of other potential mediators between female’s anxiety

and NSSI behaviors. Hence, future research including more

potential variables is strongly suggested to explore the complex

mechanisms by which anxiety, NSSI functions and these variables

triggers self-injuries behaviors in depressed adolescents.

This study also has the following limitations. First, this

investigation was cross-sectional in design, and a longitudinal

study is needed to confirm the causal relationship among anxiety,

NSSI functions, and NSSI behaviors. Second, NSSI behaviors in

adolescents with depressive disorders are closely related to biological,

psychological, and social factors. In this study, biological and other

sociological factors were considered to a lesser extent, and analyses

were conducted only at the emotional level. In future research, other

factors such as family factors, interpersonal relationships, and

adverse life events should be further discussed and analyzed.
5 Conclusions

The results of this study show that emotion regulation plays an

important mediating role in the association between anxiety and

NSSI frequency among depressed adolescents. This suggests that in

clinical interventions for depressed adolescents with anxiety,

clinicians should consider discussing with patients more emotion

regulation strategies to indirectly reduce the risk of NSSI (51). For

depressed female adolescents who engage in NSSI, it may be

beneficial to discuss with them how to better express their

demands in interpersonal communication, as well as how to

reject others’ unreasonable expectations and demands. This may

reduce their risk of NSSI more effectively (52).
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