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model of anhedonia
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and Zhongchun Liu1,3*

1Department of Psychiatry, Renmin Hospital of Wuhan University, Wuhan, Hubei, China, 2Department
of Orthopedics, Renmin Hospital of Wuhan University, Wuhan, Hubei, China, 3Taikang Center for Life
and Medical Sciences, Wuhan University, Wuhan, Hubei, China
Objective: Childhood maltreatment is a well-established risk factor for

nonsuicidal self-injury (NSSI), particularly in individuals with major depressive

disorder (MDD). The psychological mechanisms are complex and not completely

understood. Based on the Cognitive−Behavioral Vulnerability Model, this study

aimed to investigate whether family functioning and dysfunctional attitudes act

as parallel mediators of the relationship between childhood maltreatment and

NSSI and anhedonia moderates the association between dysfunctional attitudes

and NSSI in depressed college students.

Methods: 525 college students diagnosed with MDD were recruited from the

ESCID project. They completed Childhood Trauma Questionnaire (CTQ), Family

Assessment Device (FAD), Dysfunctional Attitude Scale (DAS), Snaith-Hamilton

Pleasure Scale (SHAPS), and a measure of NSSI. Data were analyzed using SPSS

26.0 for descriptive statistics and correlations, and Mplus 8.3 for mediation and

moderated mediation analyses, employing maximum-likelihood estimation with

Monte Carlo integration.

Results: Childhood maltreatment showed a positive correlation with dysfunctional

attitudes, anhedonia, and NSSI, while family functioning demonstrated no

significant association. Mediation analyses revealed that childhood maltreatment

had both a direct effect on NSSI (b = 0.125, p < 0.05, 95% CI [0.010, 0.240]) and an

indirect effect through dysfunctional attitudes (b = 0.035, p < 0.05, 95% CI [0.008,

0.063]). In contrast, the mediating role of family functioning was not significant (b =

−0.060, p > 0.05), as was the total indirect effect. Moderated mediation analyses

showed that anhedonia significantly moderated the association between

dysfunctional attitudes and NSSI (b = 0.190, p < 0.001, 95% CI [0.092, 0.288]).

Simple slope tests indicated that dysfunctional attitudes exhibited a stronger

correlation with NSSI in individuals with high levels of anhedonia, while this

correlation became nonsignificant at lower levels.
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Conclusions: Our findings reveal that dysfunctional attitudes significantly

mediate the link between childhood maltreatment and NSSI, while family

functioning showed no mediating effect. Anhedonia amplified the impact of

dysfunctional attitudes on NSSI, suggesting that cognitive and affective

vulnerabilities enhance the risk of self-injury. Interventions that target

dysfunctional attitudes and enhance hedonic capacity may improve prevention

and treatment among maltreated youth with depression.
KEYWORDS

childhood maltreatment, nonsuicidal self-injury, major depressive disorder, family
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1 Introduction

Major depressive disorder (MDD) is a prevalent mental health

condition worldwide, recognized as a primary contributor to

disability and disease burden. Global estimates indicate that

around 290 million individuals were affected by depression in

2019, demonstrating a consistent rise in its prevalence (1, 2).

Notably, the prevalence of depressive symptoms or diagnosed

MDD is much higher among college students than in the general

adult population. A large-scale survey conducted in the post-

pandemic era reported that 48.9% of college students exhibited

depressive tendencies (3).

Nonsuicidal self-injury (NSSI) is defined as deliberate and

repeated self-harm without the intention of suicide (4). Common

methods include cutting, burning, scratching, and self-hitting (5).

This behavior is highly prevalent among college students,

particularly those diagnosed with MDD (6). A multinational

study of college students reported a lifetime prevalence of NSSI at

17.7%, and a 12-month prevalence of 8.4% (7). In China, a

systematic review reported that lifetime NSSI prevalence among

college students is about 21.2%, higher than many international

estimates, with male students at approximately 24.5% and female

students at about 20.4% (8). Studies have found that approximately

34.2% of depressed college students are involved with NSSI, a rate

notably greater than that observed in non-depressed students (9),

which underscores the urgent need to identify its risk factors.

Among this population, NSSI not only serves as a robust

predictor of future suicide attempts (10), but is also linked to

greater depressive symptom severity, higher rates of suicidal

ideation and attempts, and poorer treatment outcomes (11).

These findings highlight the urgent need to clarify the risk factors

of NSSI in depressed college students to inform prevention and

early intervention.

Childhood maltreatment, which includes physical, sexual, and

emotional abuse and neglect, is one of the main risk factors for NSSI

(12). Prior research indicates that college students with MDD and a

history of childhood maltreatment tend to report higher levels of

depressive symptoms and a greater risk of NSSI (13). Furthermore,
02
recent researches indicate that NSSI, depressive symptoms, and

difficulties with emotion regulation are linked to childhood

maltreatment (14, 15). Recent evidence indicates that childhood

maltreatment (CM) is associated not only with the occurrence of

NSSI but also with its frequency, as college students with

experiences of emotional or sexual abuse are more likely to

engage in repetitive and persistent self-injury (16). The mediating

and moderating roles in the pathway from childhood maltreatment

to NSSI are complicated and still unknown. To elucidate the

mechanisms relating to childhood abuse and NSSI, multivariate

models that evaluate both mediators and moderators are required.

Family functioning represents a family’s capacity to maintain

stability through effective communication, problem-solving, and

role regulation (17). About half of first-year students report

childhood household dysfunction, such as parental mental illness

or domestic violence (18). Childhood maltreatment, including

abuse and neglect, is a known risk factor for both depression and

impaired family functioning (19). It undermines communication

and cohesion, increasing conflict and weakening resilience (20, 21).

Poor family functioning, separation, and insufficient parental

support are linked to emotional dysregulation and social isolation,

elevating NSSI risk (22). Prior studies have consistently identified

family functioning as a predictor of NSSI (23, 24). Taken together,

these findings suggest that family functioning may serve as a

mediating mechanism linking childhood maltreatment to NSSI.

However, existing research indicates that family dysfunction may

mediate the link between childhood adversity and NSSI in

adolescents (25); its specific role in linking childhood

maltreatment to NSSI remains underexplored, particularly in

clinical populations such as college students with MDD.

Dysfunctional attitudes (DA) are one of the main cognitive

susceptibility factors in depression, which are defined by inflexible,

absolutist, and negatively biased ideas about oneself, other people,

and the future. These maladaptive cognitive schemas contribute to

the development and maintenance of depressive symptomatology

and frequently show up as hopelessness, excessive self-criticism,

and perfectionism (26). The development and persistence of NSSI

are further influenced by DA, particularly when individuals
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internalize negative beliefs that lead to a decline in self-worth and

an increase in emotional distress (27). According to empirical

research, dysfunctional attitudes increase negative affect and

impair adaptive coping strategies, which in turn increase

sensitivity to NSSI. It makes NSSI seem like a reasonable measure

to deal with bad feelings in a bad way (28). Additionally, DA may

facilitate the connection between childhood maltreatment and NSSI

since early traumatic experiences foster the development of

inflexible negative schemas, therefore heightening the propensity

for self-injury (29).

Anhedonia is characterized by the incapacity to derive pleasure

or satisfaction from activities that were once enjoyable, including

eating, exercising, or socializing (30). It is a fundamental symptom

of MDD and a distinguishing trait of numerous psychological and

physical health issues (31). Anhedonia is particularly critical in

teenagers due to its association with more severe clinical

consequences, including an increased risk of chronicity and

suicidality (32). Recent empirical research indicates that

adolescents with significant anhedonia demonstrate compromised

reward processing, diminished emotional reactions, and increased

susceptibility to maladaptive coping mechanisms, including NSSI

(33). In recent years, researchers have increasingly examined the

appearance and effects of anhedonia among college students.

Anhedonia frequently coincides with cognitive impairment and

heightened stress sensitivity in students with MDD, hence

increasing the likelihood of self-injurious behavior (34). Patients

with depression frequently exhibit cognitive biases, including an

increased focus on negative information, which diminishes their

capacity to enjoy pleasure from happy events. Empirical research

indicates that anhedonia substantially hinders emotional control in

adolescents, thereby elevating the probability of maladaptive

behaviors (35).

The Cognitive–Behavioral Vulnerability Model (CBVM)

provides an integrative framework for comprehending the

development of maladaptive behaviors (36). It posits that early
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adverse experiences can foster lasting vulnerabilities that operate

through distinct yet interconnected mechanisms. These

mechanisms include environmental pathways, such as disruptions

in family or social contexts, and cognitive pathways, such as the

development of rigid and maladaptive belief systems. Moreover,

emotional vulnerabilities—especially deficiencies in experiencing or

maintaining positive affect—may interact with these mechanisms,

undermining protective processes and increasing risk. These

vulnerabilities collectively heighten the probability of maladaptive

outcomes such as NSSI (37).

Utilizing this framework, the present study conceptualizes

childhood maltreatment as a distal adverse experience that may

generate both environmental and cognitive vulnerabilities. On the

environmental side, childhood maltreatment is expected to

compromise family functioning, as evidenced by decreased

support, communication, and cohesion. On the cognitive side, it

is expected to cultivate rigid, self-critical, dysfunctional attitudes.

Furthermore, anhedonia is regarded as a typical emotional

vulnerability that may amplify the impact of dysfunctional

attitudes on NSSI by weakening the protective influence of

positive experiences. Based on this theoretical rationale, we

propose an integrative model in which childhood maltreatment

predicts NSSI through the parallel mediation of family functioning

and dysfunctional attitudes, with anhedonia moderating the effect

of dysfunctional attitudes on NSSI. The conceptual framework is

presented in Figure 1. Accordingly, the study evaluates the

subsequent hypotheses:
Hypothesis 1: Dysfunctional attitudes serve as a mediator in

the association between childhood maltreatment and NSSI.

Hypothesis 2: Family functioning serves as a mediator in the

link between childhood maltreatment and NSSI.

Hypothesis 3: Anhedonia moderates the relationship between

dysfunctional attitudes and NSSI.
FIGURE 1

Hypothesized conceptual model illustrating the proposed mediation and moderation pathways linking childhood maltreatment to NSSI.
frontiersin.org

https://doi.org/10.3389/fpsyt.2025.1649915
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Tan et al. 10.3389/fpsyt.2025.1649915
This study sought to provide a comprehensive model of the

cognitive, affective, and behavioral mechanisms related to NSSI

among college students with MDD, while also informing early

intervention strategies through the analysis of the interactions

among these mechanisms.
2 Methods

2.1 Setting and participants

This cross-sectional study was conducted from June 2019 to

November 2020 as part of the Early-Warning System and

Comprehensive Intervention for Depression (ESCID), a large-

scale program on the etiology, relapse mechanisms, and

psychosocial interventions of MDD (38). Participants were

recruited from outpatient clinics in the Department of Psychiatry

at Renmin Hospital of Wuhan University, outpatient clinics at

collaborating hospitals, and college counseling centers. A total of

1,865 patients with MDD were initially screened. After applying the

predefined inclusion and exclusion criteria, 1,340 individuals were

excluded, and the final analytic sample comprised 525 college

students with clinically confirmed MDD.

Inclusion criteria were (1): age 18–28 years (2); current

enrollment as a college or postgraduate student (3); MDD

diagnosis independently confirmed by two psychiatrists according

to DSM-5 (39) (4); verification of a current episode (ongoing or

within two weeks) with the Mini-International Neuropsychiatric

Interview (MINI) (40) (5); ability to complete assessments in

Chinese, provide informed consent, attend visits or online follow-

up, and have smartphone/internet access. Exclusion criteria were

(1): schizophrenia or bipolar disorder (2); severe cognitive or

language impairments (3); pregnancy or lactation (4); current or

past substance/alcohol abuse; and (5) participation in other

clinical trials.

Self-report questionnaires were administered via electronic tablets,

and clinician-rated instruments were completed by trained research

assistants to guarantee data integrity. Assessments required

approximately 15–20 minutes. The study was approved by the

Ethics Committee of Renmin Hospital of Wuhan University (No.

WDRY2020-K191) and conducted in accordance with the Declaration

of Helsinki. Written informed consent was obtained from all

participants, who were informed of their right to withdraw at any

time without penalty.
2.2 Measurements

2.2.1 Compilation of general information
Demographic and clinical characteristics such as age, gender,

and first-episode MDD were obtained by a structured self-

report questionnaire.
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2.2.2 Assessment of nonsuicidal self-injury
Nonsuicidal self-injury (NSSI) was assessed using the Ottawa

Self-Injury Inventory (OSI), a widely used self-report tool for

evaluating self-injurious behavior (41). The OSI has demonstrated

good reliability and validity in samples of Chinese college students

(42). In the present study, we focused on two core items of the OSI to

classify NSSI status: whether the individual had engaged in deliberate

self-injury without suicidal intent in the preceding 12 months and the

method of self-injury employed. According to these criteria,

participants were divided into two groups: the non-NSSI group

(coded as 0) included those who had not engaged in NSSI behavior

in the prior year (0 times), and the NSSI group (coded as 1) included

those who had experienced at least one episode (≥1 time). This

categorization method has been extensively utilized in prior research

(43, 44).

2.2.3 Childhood maltreatment
The Childhood Trauma Questionnaire-Short Form (CTQ-SF),

created by Bernstein et al., is a commonly used self-report tool for

retrospectively assessing abuse and neglect experiences prior to the

age of 16 years (45). There are 28 items on the scale, 25 of which are

clinical and 3 of which are for validity. There are five subscales for

the 25 clinical items: Emotional Abuse (EA), Physical Abuse (PA),

Sexual Abuse (SA), Emotional Neglect (EN), and Physical Neglect

(PN). Each subscale contains five items, and each item is rated using

a 5-point Likert scale, ranging from 1 (never true) to 5 (very often

true) (46). The total score ranges from 25 to 125. Higher scores

represent more severe levels of childhood trauma. The CTQ-SF has

been tested in Chinese populations and shown to be reliable and

valid (47). The current study reports a Cronbach’s a = 0.915.

2.2.4 Family functioning
Family functioning was evaluated using the General

Functioning subscale of the McMaster Family Assessment Device

(FAD-GF), originally developed by Epstein et al. in 1983 (48). This

instrument contains 12 self-reported items rated on a four-point

Likert scale (from “strongly agree” to “strongly disagree”). A higher

total scores indicate worse family functioning (49). The FAD-GF

has been widely utilized in clinical settings and empirical research,

with multiple studies verifying its reliability and validity across

diverse groups (50). In the current study, the internal consistency of

this measure was satisfactory, with a Cronbach’s a of 0.887.

2.2.5 Dysfunctional attitudes
The Dysfunctional Attitudes Scale (DAS) is a prevalent self-

report instrument utilized to evaluate negative cognitive schemas

regarded as cognitive vulnerability variables for depression (26).

The most commonly used version, DAS Form A (DAS-A), contains

40 items graded on a 7-point Likert scale, with total scores ranging

from 40 to 280; higher scores represent more severe dysfunctional

beliefs (51). The Chinese version of DAS-A showed excellent

psychometric properties (Cronbach’s a = 0.945; split-half
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reliability = 0.87) (52). In the current study, the internal consistency

of this measure was satisfactory, with a Cronbach’s a of 0.924.

2.2.6 Anhedonia
Anhedonia was assessed using the 14-item Snaith–Hamilton

Pleasure Scale (SHAPS), which was developed by Snaith and

Hamilton in 1995 (53). Each item is rated on a 4-point Likert

scale (1 = “definitely agree” to 4 = “definitely disagree”), yielding a

total score ranging from 14 to 56, with higher scores reflecting

greater severity of anhedonia. The Chinese version of the SHAPS

has been validated in both clinical and non-clinical populations,

demonstrating strong internal consistency (Cronbach’s a = 0.90–

0.91) (54). In the present study, the internal consistency of the

SHAPS was also high (Cronbach’s a = 0.915).
2.3 Data analysis

All analyses were conducted using SPSS 26.0 (IBM Corp.,

Armonk, NY, USA) and Mplus 8.3 (Muthén & Muthén, Los

Angeles, CA, USA). All tests were two-sided; p < 0.05 was

considered statistically significant. Missing data (4.3%) were

handled via multiple imputation under the missing at random

(MAR) assumption, yielding five imputed datasets. Because the

data violated normality, continuous variables in descriptive

statistics were summarized as medians with interquartile ranges

(IQRs), whereas categorical variables were summarized as

frequencies and percentages. Bivariate associations among

childhood maltreatment, family functioning, dysfunctional

attitudes, anhedonia, and NSSI were examined using Spearman’s

rank-order correlations. Mediation and moderated mediation

models were estimated in Mplus 8.3 using robust maximum

likelihood (MLR); for the binary outcome (NSSI), numerical

integration via the Monte Carlo method was applied. As

bootstrap confidence intervals are unavailable in this setting, the

significance of indirect and interaction effects was evaluated using

95% confidence intervals from the Delta method; effects were

deemed significant when the intervals excluded zero. All

regression coefficients are reported as standardized estimates (b).
3 Results

3.1 Descriptive statistics and correlations

Table 1 summarizes the demographic and clinical

characteristics of the participants (n = 525). The sample consisted

of 416 females (79.2%) and 109 males (20.8%), with a median age of

21 years (interquartile range, IQR = 19–22). A total of 61.5% of

participants were experiencing their first episode of MDD. With

respect to nonsuicidal self-injury (NSSI), 33.7% (n = 177) of

participants reported a history of self-injury. Among these, nearly

half (48.9%) engaged in NSSI at least once in the past year, followed

by those who did so three times (21.1%), twice (19.3%), and four or

more times (10.7%). Cutting was the most frequently reported
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method (49.3%), followed by stabbing/scratching (14.1%),

punching/hitting objects (9.0%), hitting oneself (5.6%), and other

methods (22.0%). Detailed demographic and clinical characteristics

are presented in Table 1.

Table 2 presents Spearman’s rank-order correlations among

childhood maltreatment, family functioning, dysfunctional

attitudes, anhedonia, and nonsuicidal self-injury (NSSI). The

results indicate that childhood maltreatment was positively

correlated with family functioning (r = 0.611, p < 0.001),

dysfunctional attitudes (r = 0.207, p < 0.001), anhedonia (r =

0.197, p < 0.001), and NSSI (r = 0.106, p < 0.05). Family

functioning showed significant correlations with dysfunctional

attitudes (r = 0.203, p < 0.001) and anhedonia (r = 0.251, p <

0.001), but not with NSSI (r = 0.005, p > 0.05). Dysfunctional

attitudes were positively associated with anhedonia (r = 0.319, p <

0.001) and NSSI (r = 0.164, p < 0.001). Anhedonia was not

significantly related to NSSI (r = 0.072, p > 0.05). These findings

provide preliminary support for the hypothesized associations and

justify subsequent analyses of mediation and moderation.

Collinearity diagnostics showed no evidence of multicollinearity

(all tolerance > 0.2, all VIF < 5).
3.2 Mediation analysis

The mediation model, controlling for age, gender, and first-

episode MDD status, showed a significant total effect of childhood

maltreatment on NSSI (b = 0.101, p < 0.05, 95% CI [0.003, 0.199]) as

well as a significant direct effect (b = 0.125, p < 0.05, 95% CI [0.010,

0.240]). The total indirect effect was not significant (b = −0.024, p =

0.514, 95% CI [−0.097, 0.049]). Examining the specific pathways,

the indirect effect via family functioning was negative and

nonsignificant (b = −0.060, p > 0.05, 95% CI [−0.130, 0.011]),

whereas the pathway through dysfunctional attitudes was positive

and significant (b = 0.035, p < 0.05, 95% CI [0.008, 0.063]). See

Table 3 for details.
3.3 Outcomes of the moderated mediation
model

After controlling for age, sex, and first-episode MDD status, a

moderated mediation model revealed that dysfunctional attitudes

significantly mediated the association between childhood

maltreatment and nonsuicidal self-injury (NSSI), whereas family

functioning did not exert a significant mediating effect. Moreover,

anhedonia moderated the relationship between dysfunctional

attitudes and NSSI. Table 4 shows that the interaction between

dysfunctional attitudes and anhedonia had a significant effect on

NSSI (b = 0.190, p < 0.001, 95% CI [0.092, 0.288]).It means that

dysfunctional attitudes were stronger at predicting NSSI in people

with higher levels of anhedonia and weaker at predicting it in people

with lower levels. Figure 2 illustrates the overall moderated

mediat ion model , including both the mediat ing and

moderating effects.
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Participants were categorized into high (+1 SD), average (0 SD),

and low (–1 SD) anhedonia to investigate this interaction. Simple

slope analysis (Figure 3) demonstrated a more pronounced positive

slope for the high-anhedonia group (b = 0.597, p < 0.001),

indicating that dysfunctional attitudes exerted a greater predictive

influence on NSSI among depressed college students with higher

levels of anhedonia. In contrast, the low-anhedonia group showed a

relatively flat slope (b = 0.009, p > 0.05), suggesting a weaker or

nonsignificant association between dysfunctional attitudes and

NSSI in this cohort. At the mean level of anhedonia, the

association remained significant (b = 0.303, p < 0.01), indicating a

graded pattern of moderation instead of a threshold effect. Figure 2

shows the overall moderated mediation model. It illustrates the

standardized route coefficients for all pathways and emphasizes

how anhedonia acts as a moderator.
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4 Discussion

This study examined how childhood maltreatment contributes

to NSSI among depressed college students by testing a moderated

mediation model. The findings showed that childhood

maltreatment predicted NSSI both directly and indirectly through

dysfunctional attitudes, whereas the mediating role of family

functioning was not supported. Moreover, anhedonia moderated

the pathway from dysfunctional attitudes to NSSI, with stronger

associations observed at higher levels of anhedonia. These findings

make three contributions. First, they extend the cognitive

vulnerability theory to a clinical sample of depressed college

students, demonstrating its applicability beyond community

populations. Second, they identify dysfunctional attitudes as a key

cognitive mechanism linking childhood maltreatment to NSSI.
TABLE 1 Demographic and clinical characteristics of participants.

Characteristic Median/Frequency IQR/Percentage

Gender

Female 416 79.2%

Male 109 20.8%

Age (years) 21 19-22

CTQ 41 34-54

FAD-GF 28 25-32

DAS 168 149-188

SHAPS 33 28-33

First-episode MDD,

No 202 38.5%

Yes 323 61.5%

NSSI

No 348 66.3%

Yes 177 33.7%

NSSI frequency

1 87 48.9%

2 34 19.3%

3 37 21.1%

4 19 10.7%

NSSI method

Cutting 87 49.3%

Stabbing/Scratching 25 14.1%

Punching/Hitting objects 16 9.0%

Hitting oneself 10 5.6%

Other 39 22.0%
N = 525. MDD, Major Depressive Disorder; CTQ, Childhood Trauma Questionnaire (higher scores indicate greater severity of childhood maltreatment). FAD-GF, Family Assessment Device-
General Functioning subscale (higher scores indicate poorer family functioning). DAS, Dysfunctional Attitudes Scale (higher scores indicate more dysfunctional/rigid maladaptive beliefs).
SHAPS, Snaith–Hamilton Pleasure Scale (higher scores indicate greater anhedonia). NSSI, nonsuicidal self-injury.
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TABLE 2 Correlation analysis among childhood maltreatment, family functioning, dysfunctional attitudes, anhedonia, and NSSI.

Variable Childhood maltreatment Family functioning Dysfunctional attitudes Anhedonia Nonsuicidal self-Injury

1

0.611***

0.207*** 1

0.197*** 0.319*** 1

0.106* 0.164*** 0.072 1

coefficients. n = 525. *P < 0.05, ***P < 0.01.

ily functioning and dysfunctional at nonsuicidal self-injury.

b S.E. P-value Bootstrap 95% CI (Lower) Bootstrap 95% CI (Upper)

0.101 0.050 0.044 0.003 0.199

0.125 0.059 0.033 0.010 0.240

−0.024 0.037 0.514 −0.097 0.049

−0.060 0.036 0.098 −0.130 0.011

0.035 0.014 0.011 0.008 0.063
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Third, they highlight anhedonia as a boundary condition that

intensifies the impact of maladaptive cognitions on self-injury.

Together, the results clarify how early adverse experiences,

cognitive vulnerability, and hedonic deficits jointly shape the risk

of NSSI, offering implications for early identification

and intervention.
4.1 The direct impact of childhood
maltreatment on NSSI

In line with our hypothesis, childhood maltreatment has shown a

substantial positive correlation with NSSI, confirming that early

adverse experiences act as distal risk factors for self−injurious

behavior (12, 55). Our finding supports the cognitive-behavioral

vulnerability model (56). Individuals subjected to abuse or neglect

during critical developmental phases may cultivate distorted self-

schemas, emotional dysregulation, and maladaptive coping

strategies, hence heightening their sensitivity to NSSI (57).

Moreover, previous researches indicate that childhood maltreatment

might impose persistent psychological effects through internalized

mechanisms. Children who are subjected to abuse often lack the

emotional and cognitive maturity to handle these experiences

adequately (58). To maintain the attachment figure’s image as a

source of security, individuals may internalize blame and embrace

the abuser’s negative self-assessments (59). Over time, these

internalized processes cultivate adverse implicit self-associations and

cognitive vulnerabilities, elevating the risk of depression and self-

directed violence, hence contributing to NSSI (60). These findings

highlight the clinical significance of trauma-informed assessments in

adolescent cohorts and indicate that, even in the absence of obvious

symptoms, early maltreatment may lay the cognitive and emotional

foundation for future self-injurious behavior. Future studies should

further explore the complicated psychological mechanisms that

connect childhood adversity to self−harming behaviors.
4.2 Mediation effects: dysfunctional
attitudes and family functioning

The current study identified distinct mediation patterns

connecting childhood maltreatment to NSSI. The findings

confirmed Hypothesis 1, demonstrating that dysfunctional

attitudes substantially mediated the relationship between

childhood maltreatment and NSSI. This outcome corresponds

with cognitive vulnerability theory. Individuals who experienced

childhood maltreatment frequently develop cognitive distortions,

heightened self-criticism, and inflexible perfectionistic beliefs (61).

This background often leads them to see stressful situations

negatively, exhibit increased sensitivity to failure, and form

maladaptive cognitive patterns (62). Our findings support these

conclusions, indicating that dysfunctional attitudes act as a

proximal cognitive mechanism through which adverse childhood

experiences increase the likelihood of NSSI. Maladaptive cognition

is a notable risk factor for NSSI in individuals with MDD (63).
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Recent research indicates that college students with MDD and a

history of childhood maltreatment are more likely to cultivate

maladaptive attitudes and exhibit impaired emotional coping

mechanisms (64). College students are particularly susceptible to

multiple obstacles during the transition from adolescence to

adulthood (65). It makes cognitive vulnerability especially

important for this group.

Conversely, family functioning did not significantly mediate the

relationship between childhood maltreatment and NSSI, thereby

failing to support Hypothesis 2. Childhood maltreatment was a

strong predictor of lower family functioning; however, this decrease
Frontiers in Psychiatry 09
in family functioning was not directly linked to NSSI in this group.

One possible explanation is that during college years, students

experience a decrease in emotional dependence on their parents,

thereby making peers and romantic partners their primary sources

of support. The literature on attachment transfer indicates that

students may mitigate the negative effects of impaired family

functioning by seeking compensatory support from their friends

or romantic partners (66). Thus, the role of family functioning

appears to be context-dependent, whereas dysfunctional attitudes

constitute a more robust cognitive pathway. Interventions should

therefore focus on identifying and modifying maladaptive
FIGURE 2

Standardized path diagram of the final moderated mediation model. Childhood maltreatment predicts NSSI via family functioning and dysfunctional
attitudes, with anhedonia moderating the effect of dysfunctional attitudes on NSSI. *P < 0.05; **P < 0.01; ***P < 0.001.
FIGURE 3

A simple slope plot illustrates the moderating effect of anhedonia on the relationship between dysfunctional attitudes and NSSI. **P < 0.01; ***P < 0.001.
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cognitions, while also taking into account developmental stage and

the influence of peer and romantic relationships when evaluating

the impact of family functioning on NSSI.
4.3 Anhedonia as a stratified moderator
between dysfunctional attitudes and NSSI

The present study demonstrated that anhedonia did not directly

predict NSSI, but it significantly moderated the association between

dysfunctional attitudes and NSSI. Specifically, the impact of

dysfunctional attitudes on NSSI is notably stronger in individuals

experiencing higher levels of anhedonia. At the same time, this

relationship appears weaker or even nonsignificant in those with

lower levels of anhedonia. These findings support Hypothesis 3,

highlighting the significant moderating role of anhedonia in the

cognitive pathway through which childhood maltreatment

increases the risk of self-injurious behavior.

This result is broadly consistent with previous studies, which

have shown that the direct association between anhedonia and NSSI

is inconsistent; however, its role becomes evident when examined in

interaction with cognitive or emotional vulnerabilities (67). By

impairing reward processing and reducing positive affect,

anhedonia diminishes individuals’ ability to buffer negative

cognitions, thereby amplifying the behavioral consequences of

dysfunctional attitudes (32). Furthermore, in the context of

diminished ability to obtain pleasure from adaptive activities, self-

injury may emerge as a more prominent option for immediate

relief, so rewarding maladaptive behavior through negative

reinforcement processes (68).

From a theoretical standpoint, these findings extend the

Cognitive-Behavioral Vulnerability Model (36) by integrating

hedonic deficits as a boundary condition that determines the

extent to which maladaptive cognitions translate into self-

injurious behavior. These findings suggest that anhedonia

moderates the link between dysfunctional attitudes and NSSI,

thereby clarifying the conditional nature of the cognitive pathway.

The results indicate that clinical therapies focused exclusively

on altering maladaptive cognitions may prove inadequate. Effective

prevention and treatment should concurrently address hedonic

deficits through methods such as behavioral activation, positive

affect enhancement, and reward-sensitivity training, while also

continuing to address adverse cognitive patterns. Additionally, the

concurrent evaluation of dysfunctional attitudes and anhedonia

could be helpful in the identification of high-risk subgroups marked

by simultaneous cognitive vulnerability and reward-processing

deficiencies, hence facilitating more targeted and differentiated

intervention options.
4.4 Limitations

Several limitations of this study need to be considered. First, the

cross-sectional design prevents causal inference; longitudinal
Frontiers in Psychiatry 10
studies are necessary to establish the temporal ordering of

childhood maltreatment, family functioning, dysfunctional

attitudes, anhedonia, and NSSI. Second, all measurements

depended on self-report, which can be influenced by recall bias

and social desirability. Even though OSI items were used to assess

presence, method, and frequency of NSSI, the function subscale was

omitted. Moreover, due to the number of high-frequency cases was

small, NSSI was dichotomized for analysis, which limited the

capacity to assess severity adequately. Therefore, subsequent

research needs to use comprehensive instruments that assess both

frequency and functionality, and recruit larger and more diverse

samples to allow reliable modeling of NSSI severity. Third, although

demographic covariates were adjusted, important clinical variables

such as depression severity, treatment status, and prior suicidal

ideation or attempts were not available and hence not controlled.

Future studies should integrate these variables to provide more

precise estimates of the mechanisms linking childhood

maltreatment and NSSI. Lastly, the sample consisted of college

students with MDD recruited from hospitals and counseling

centers, which may differ from community populations in

severity and treatment-seeking tendencies. Future research should

replicate findings in broader and more representative samples, and

integrate additional psychosocial and biological factors to offer a

more comprehensive understanding of the pathways between

childhood maltreatment and NSSI.
5 Conclusion

This research improves our understanding of the relationship

between childhood maltreatment and NSSI in college students with

MDD by applying the cognitive-behavioral vulnerability model.

Childhood maltreatment proved to be an effective predictor of

NSSI, underscoring the persistent psychological effects of early

adversity experiences. Contrary to our expectations, impaired

family functioning—though related to childhood maltreatment—

did not mediate NSSI risk, suggesting the presence of a suppression

effect. It is plausible that emerging adults cope with dysfunctional

family dynamics through emotional separation or by establishing

external support systems, thereby weakening the influence of family

dysfunction on self-injury.

Furthermore, anhedonia moderated the association between

dysfunctional attitudes and NSSI in a crossover pattern: the effect

of dysfunctional attitudes was significant in individuals with

moderate to high levels of anhedonia, but not in those with low

levels of anhedonia. This indicates that anhedonia amplifies the

impact of cognitive vulnerability by undermining reward sensitivity

and emotional resilience. From a clinical perspective, our findings

highlight the effectiveness of customized interventions. Cognitive-

behavioral therapy and schema-focused treatment might assist at-

risk kids in restructuring dysfunctional beliefs. For individuals with

significant anhedonia, behavioral activation treatments aimed at

improving reward responsiveness may prove particularly

advantageous. Since family functioning did not moderate the
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likelihood of NSSI, interventions for children who have experienced

childhood maltreatment should extend beyond efforts to improve

family relationships. A promising alternate option includes group-

based therapies, like structured group counseling and peer

support systems.

All of these observations show how important it is to have

stratified, personalized interventions that deal with cognitive-

affective weaknesses. Future studies should investigate variables,

including peer interactions and neurobiological reward pathways,

to inform more precise interventions.
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