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Introduction: Non-suicidal self-harm is a major public health
concern in adolescence. Anhedonia, as a potential risk factor,
can lead adolescents to self-harm behaviors by weakening the
ability to experience pleasure. However, the exact mechanism
of this relationship is not fully understood. This study aimed to
investigate the mediating role of executive functions in the
relationship between anhedonia and self-harm tendencies in
adolescents.

Methods: This was a descriptive-correlational study using path
analysis. The statistical population included high school
adolescents in Karaj in the academic year 2024-2025. Using
cluster random sampling, 400 adolescents (200 boys and 200
girls) were selected and completed the self-harm tendency
(NSI-Q), anhedonia (SHAPS), and executive functions
(BRIEF-SR) questionnaires. The data were analyzed using
SPSS-26 and Smart-PLS 3 software using path analysis and the
bootstrap method.

Findings: The findings showed that anhedonia had a direct and
positive effect on self-harm tendencies (fp = 0.28, p < 0.01).
Anhedonia also had a direct and negative effect on executive
functions (p = -0.35, p < 0.01), and executive functions also
showed a direct and negative effect on self-harm tendencies (3
=-0.32, p < 0.01). In addition, the results of the path analysis
confirmed the significant mediating role of executive functions
in the relationship between anhedonia and self-harm tendencies
(B =-0.16, p < 0.01). The model fit indices also indicated the
favorable fit of the proposed model.

Conclusion: The results show that anhedonia can predict the
tendency to self-harm in adolescents, both directly and
indirectly, through the weakening of executive functions. These
findings emphasize the importance of designing integrated
intervention programs that focus on both reducing anhedonia
and strengthening executive functions as a practical step
towards reducing the tendency to self-harm in adolescents.
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Introduction

Adolescence is a critical developmental period that plays a crucial role in shaping an individual's
mental health throughout life. During this period, increased vulnerability to psychological
problems places adolescents at risk of self-harm. These behaviors represent a major public health
concern and necessitate careful investigation of underlying factors (Kothgassner et al., 2021).
Intentional self-harm refers to direct and deliberate behaviors in which an individual, without
suicidal intent, damages his or her own body tissue (Richardson et al., 2024). According to the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5), these behaviors are described as
a maladaptive strategy for regulating negative affect, which becomes apparent. In adolescents, the
most common forms of self-harm include cutting, burning, and stabbing. Diagnostic criteria
encompass repetitive behavior, non-homicidal motivations, and significant distress (Hall & Melia,
2023). The etiology of this phenomenon is multifaceted and may include intrapersonal factors
affecting emotion regulation, interpersonal factors such as family conflict, and social factors such
as peer rejection. Importantly, these behaviors are generally responses to the experience of
unbearable psychological pain in the absence of adaptive strategies (McAllister et al., 2023).
Among these, one emotional mechanism that can precipitate such behaviors is the inability to
experience pleasure (Sourander et al., 2024).

Anhedonia, as a clinical construct, refers to the inability to experience pleasure from previously
enjoyable activities or a general diminishment in the capacity for pleasure. This condition is not
merely a feeling of sadness (Ely et al., 2021) but rather a fundamental impairment in the mental
system responsible for experiencing reward. In this context, anhedonia can manifest as a lack of
interest in social activities, a reduction in daily activities, and emotional lability (YYang et al., 2022).
The etiology of anhedonia is multifactorial and may be related to genetic predisposition,
neurochemical alterations in brain circuits (such as the dopaminergic system), and chronic stressful
experiences (Murray et al., 2023). When an adolescent is unable to derive pleasure from natural
and healthy sources, they may resort to substance abuse as an escape from emotional numbness or
seek intense emotional experiences, even if unpleasant, leading to extreme behaviors or self-harm
(Kang et al., 2023). However, the relationship between this impairment in pleasure experience and
the tendency to engage in harmful behaviors is not necessarily direct, and third variables, such as
comorbid diagnoses, appear to play a role in this association (Skumlien et al., 2023).

In this context, executive functions, as a set of high-level cognitive processes, play a key role in
this relationship. These functions act as managers of the cognitive system (Nilsson et al., 2021)
and guide an individual's strategies for regulating behavior, emotion, and cognition in the face of
challenges. Executive functions refer to complex cognitive processes primarily located in the
frontal lobe of the brain and are responsible for monitoring, controlling, and directing an
individual's thoughts, behaviors, and emotions (Wang et al., 2023). The main components of these
functions include cognitive flexibility (the ability to shift mental sets), response inhibition (the
ability to suppress impulsive actions), and working memory (holding and manipulating
information in the mind). These functions enable individuals to overcome immediate impulses and
devise adaptive solutions to achieve long-term goals (Zhang et al., 2022). In the relationship
between anhedonia and self-harm, executive functions themselves can act as a mechanism. In this
way, the persistent experience of anhedonia depletes an individual's cognitive resources and
diminishes analytical and executive capacities needed for coping (Guillot et al., 2023).
Consequently, an adolescent suffering from emotional numbness, due to impairments in behavioral
inhibition and cognitive flexibility, may fail to consider adaptive alternative solutions to distress
(Mozafari et al., 2022) and may eventually select self-harm as the only perceived viable solution.
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Therefore, it is these executive functions that determine how negative emotional states are
managed and translated into behavior (Brown et al., 2024).

Providing a more nuanced understanding of the psychological mechanisms underlying self-harm
can aid in developing more accurate theoretical models in this domain. From an applied
perspective, the findings of this study could serve as a basis for designing interventional and
preventive programs aimed at strengthening executive functions and improving hedonic capacity.
Ultimately, the mediating role of executive functions paves the way for targeted cognitive and
neurotherapeutic interventions in at-risk adolescent populations.

method

This study employed a descriptive correlational design utilizing the path analysis method. The
statistical population consisted of all male and female adolescents attending the first and second
high school levels in districts 1, 3, and 4 of Karaj city during the 2024-2025 academic year. To
determine the sample size, Klein's (1990) guideline was applied, which recommends 10 to 20
samples per free parameter in structural equation modeling. Considering the number of observed
independent variables and the estimated parameters in the research conceptual model, a sample
size of 400 individuals (200 boys and 200 girls) was determined. Participants were selected as the
final sample using a multi-stage cluster random sampling method. For this purpose, first, three
districts (1, 3, and 4) were randomly selected from the educational districts of Karaj city. Then,
from each district, 2 schools were selected, and from each school, 4 classes were randomly chosen.
All students present in these classes who met the criteria were included in the study. The inclusion
criteria for the study were: voluntary participation, being in the age range of 13 to 17 years, and
attending the selected schools. The exclusion criteria included incomplete questionnaire
completion and unwillingness to continue cooperation.

After selecting the sample and explaining the research objectives to the participants, the
questionnaires were completed individually in the school setting. To adhere to ethical
considerations, the questionnaires were completed anonymously using confidential coding.
Finally, data from 387 questionnaires were analyzed using path analysis in SPSS-26 and Smart-
PLS 3 software. The following tools were utilized for data collection:

Non-Suicidal Self-Injury Propensity Questionnaire (NSI-Q): This questionnaire was developed by
Farajzadeh and Sadeghzadeh (2002) to measure the tendency toward non-suicidal self-injurious
behaviors. This scale consists of 20 items based on a 5-point Likert scale (from 1 = very little to 5
= very much). The total score is derived from the sum of the items, ranging from 20 to 100, where
higher scores indicate a greater tendency toward self-harm. The developers of the questionnaire
reported its reliability with a Cronbach's alpha of 0.92. In the present study, the instrument's
reliability was confirmed with a Cronbach's alpha of 0.91 (Farajzadeh & Sadeghzadeh, 2023).
Snaith-Hamilton Pleasure Scale (SHAPS): This scale was developed by Snaith and Hamilton
(1999) to assess the capacity to experience pleasure. This 14-item questionnaire measures four
domains: enjoyment of social interactions, enjoyment of sensory experiences, enjoyment of
entertainment, and enjoyment of food and drink. Scoring is based on a 5-point Likert scale (from
1 = strongly disagree to 5 = strongly agree). Higher scores on this scale indicate a greater capacity
for hedonic experience. In the present study, the reliability of the entire scale, calculated using
Cronbach's alpha, was 0.84, and the reliabilities for its subscales were 0.85, 0.74, 0.76, 0.67, and
0.65, respectively (Mittmann et al., 2025).

Behavior Rating Inventory of Executive Function-Self-Report (BRIEF-SR): This questionnaire is
a self-report form for adolescents, derived from the original BRIEF (Coolidge, 2002), designed to
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measure executive functions in adolescents. This scale contains 19 items and three subscales:
decision-making/planning (items 1-8), organization (items 9-16), and inhibition (items 17-19).
Scoring is based on a 4-point Likert scale (from 1 = never to 4 = always), where higher scores
indicate greater difficulties in executive functions. The validity of this instrument in the present
study, calculated for the decision-making/planning, organization, and inhibition subscales, yielded
values of 0.82, 0.87, and 0.63, respectively (Ghafari et al., 2018).

For data analysis, both descriptive statistics (mean, standard deviation) and inferential statistics
(path analysis) were employed. The Kolmogorov-Smirnov test was used to examine the normality
of the data distribution, and the Mahalanobis distance index was utilized to assess the hypothesis
of multivariate outliers. To investigate the direct and indirect effects of the research variables (the
effect of hedonic capacity on self-harm tendencies mediated by executive functions), path analysis
was conducted using Smart-PLS 3 software. The significance of the indirect effects was measured
using the bootstrap method with 5000 samples. The significance level for all analyses was set at
0.05.

Findings
Demographic information is presented in Table 1.
Table 1: Description of demographic variables of the statistical sample
\Variable Category A large amount of A high percentage of
Woman 122 0.61
Gender
Man 78 39/0
Bachelor's degree 115 57/5
Education
Master's degree 62 31/0
PhD 23 11/5

The demographic characteristics of the participants in this study are presented in Table 1.
According to Table 1, the highest frequency was related to the female gender, with 122 individuals,
and in terms of education, 115 individuals held an undergraduate degree.

The central tendency and dispersion indices for the research variables were examined. The variable
of anhedonia had a mean of 18.52 and a standard deviation of 7.7, with minimum and maximum
values of 15 and 72, respectively. For executive functions, the mean was 50.48 with a standard
deviation of 8.9, and the minimum and maximum values for this variable were 24 and 68. For the
tendency to self-harm, the mean was 4.22 with a standard deviation of 1.6, and the minimum and
maximum values were 0 and 28.

Prior to examining the research hypotheses, the assumptions of the path analysis method were
tested. The assumption of data normality showed a skewness statistic for anhedonia of -0.18 and a
kurtosis of -1.22. For executive functions, the skewness was 0.31 and the kurtosis was -0.45. For
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the tendency to self-harm, the skewness was 0.91 and the kurtosis was 0.78. The assumption of no
multicollinearity among the predictor variables was also met, with anhedonia having a VIF of 1.28
and a tolerance of 0.78, and executive functions having a VIF of 1.32 and a tolerance of 0.76. The
VIF values for all variables were below the critical threshold of 2, and the tolerance values were
close to the optimal level of 1. The Durbin-Watson statistic was used to test the assumption of
independence of errors for the predictor variables, and the result was 1.74, which falls within the
acceptable range (1.5-2.5).

Furthermore, analysis of the correlation matrix showed that the correlation coefficient between
anhedonia and executive functions was -0.38, indicating a moderate negative relationship. This
means that as anhedonia increases, executive functions decrease. The correlation coefficient
between anhedonia and the tendency to self-harm was 0.45, and between executive functions and
the tendency to self-harm was -0.52, indicating strong positive and negative relationships,
respectively. These results clearly show that an increase in anhedonia and a decrease in executive
functions are associated with a higher tendency to self-harm. The significance level (p-value) for
these relationships was less than 0.01, indicating statistically significant relationships between
these variables.

Given that all assumptions for the path analysis model were satisfactorily met, the path analysis
method was used to examine the data related to the research hypothesis. The direct relationship
between anhedonia and self-harm was 0.28, and between anhedonia and executive functions was
-0.35. Also, the indirect relationship between anhedonia and self-harm through the mediation of
executive functions was -0.18. Next, the model fit was assessed, and the results are presented in
Table 2. According to Table 2, the proposed model demonstrates a good fit. The Root Mean Square
Error of Approximation (RMSEA), Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index
(AGFI), Normed Fit Index (NFI), Comparative Fit Index (CFI), Incremental Fit Index (IFI), and
Tucker-Lewis Index (TLI) all fall within the acceptable ranges. Overall, considering the totality of
the calculated fit indices, the model fit is confirmed. Table 3 presents the direct effects of the
research predictor variables.

Table 2: Model fit indices

Fitness index CMIN/DF RMSEA GFlI AGFI CFlI NFI IFI TLI
Accepted domain 5> 08/0 > <0.90 <0.90 <0.90 <0.90 <0.90 <0.90
Observed value 23/1 04/0 0.97 0.95 0.98 0.97 0.98 0.97
Fitness status Fit Fit Fit Fit Fit Fit Fit Fit
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Table 3: Direct effects of predictor variables
IForecast variable Variable Effect t Level of Test

criteria amount significance significance
Laclf of pleasure Exec1‘1tlve 0.35- 5/4 0.001 Confirmation
seeking functions -
Lack of pleasure | Tendency — to | g, 43 | 0.001 Confirmation
seeking self-harm
Exect'ltlve Tendency to 0.32- 415 0.001 Confirmation
functions self-harm -

The results presented in Table 3 show that hedonism, with an effect coefficient of (-0.35) and a
calculated t-value of (-5.4), negatively and significantly explains 35% of the changes in executive
functions (p < 0.01). Also, hedonism, with an effect coefficient of (0.28) and a calculated t-value
of (3.4), is able to positively and significantly explain the changes in the tendency to self-harm (p
< 0.01). In addition, executive functions, with an effect coefficient of (-0.32) and a calculated t-
value of (-4.5), can negatively and significantly explain 32 percent of the variation in self-harm
tendency (p < 0.01). Next, the indirect effects of the research variables were analyzed, and the
results are presented in Table 4.

Table 4: Indirect effects of predictor variables
Forecas Average Variable Bootstrap limits Effect Significanc Result
it variable criteria size e level
variable
Lowe Uppe
r limit r limit
th :‘l;u:f Executiv Tendenc Confirmatio
E e y to self- 07/0- 0.25- 0.16- 0.001 n
. functions harm
seeking

The results in Table 4 indicate a positive and significant relationship between a lack of hedonism
and the tendency to self-harm, mediated by executive functions (p < 0.01).

Discussion and Conclusion

The aim of the present study was to investigate the prediction of self-harm tendencies based on a
lack of hedonism as mediated by executive functions in adolescents. The first finding showed that
a lack of pleasure-seeking directly led to an increase in the tendency to self-harm in adolescents.
The description of these findings indicates that a deficit in the hedonic system, as an independent
variable, had a direct and significant effect on the tendency towards self-harming behaviors in the
adolescent population (Ely et al., 2021). From a neurological perspective, this phenomenon could
be due to a disruption of the brain's reward circuits, particularly the mesolimbic dopaminergic
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system, which leads to a reduced capacity to experience pleasure (anhedonia) (Murray et al., 2023).
In such circumstances, when the adolescent is faced with negative emotions or psychological
stressors, they lack access to reward-based adaptive emotion regulation strategies (Skumlien et al.,
2023). As a result, the possibility of self-harming behaviors as a maladaptive mechanism for
escaping from emotional numbness or creating an alternative pain is increased (Mittmann et al.,
2025). On the other hand, the opponent process theory proposes that reduced sensitivity to positive
stimuli may increase sensitivity to negative stimuli, including pain, and promote self-harm as a
strategy for experiencing tangible and intense emotions (Kang et al., 2023). Therefore, this
relationship could be explained within the framework of deficits in emotion regulation processes
and the search for states of emotional arousal, even of a negative type (Sourander et al., 2024).
The second finding was that a lack of pleasure-seeking led to impaired executive functions in
adolescents. From a neurological perspective, this relationship is explained by the central role of
the dopaminergic system in both domains (Ely et al., 2021). The brain's reward system, which
processes pleasurable stimuli, has extensive neuronal projections, particularly to the prefrontal
cortex, which is primarily responsible for executive functions such as planning, cognitive
flexibility, and inhibitory control (Kang et al., 2023). In conditions of hedonic deprivation, reduced
activity in the dopamine release pathway not only disrupts the subjective experience of pleasure
but also depletes vital cognitive resources for maintaining and allocating attention, storing
information in working memory, and executing goal-directed actions (Yang et al., 2022). As a
result, the state of anhedonia could lead to a decrease in efficiency in higher cognitive control
processes because the underlying neurological system that supports both motivation and the neural
infrastructure of executive functions is impaired (Ghafari et al., 2018).

The third finding showed that poor executive functions were directly related to increased self-harm
behaviors in adolescents. From a theoretical perspective, this relationship is explained based on
the central role of executive functions in emotion regulation, impulse control, and cognitive
flexibility (Wang et al., 2023). Specifically, defects in the neural networks of the prefrontal cortex
that underlie these functions led to disruptions in two key mechanisms: first, a reduction in the
ability to inhibit behavior, which weakened control over self-harming impulses (Zhang et al.,
2022); and second, deficiencies in adaptive problem-solving strategies that limited the individual's
capacity to recover from emotional crises (Mozafari et al., 2022). In such circumstances, when the
teenager is confronted with negative emotions or psychological stressors, they lacked the cognitive
resources necessary to immediately control impulses and adopt alternative solutions (Brown et al.,
2024). As a result, self-injurious behavior could appear as a rapid but maladaptive response to
negative mood regulation because the higher cognitive mechanisms that would normally handle
this task were not effectively activated (Guillot et al., 2023).

The fourth finding showed that a lack of hedonism indirectly led to increased self-harm in
adolescents through a negative impact on executive functions. These findings revealed a more
complex pattern of causal relationships in which executive functions acted as a mediating variable
(Wang et al., 2023). From a neurological perspective, this indirect pathway is based on the role of
a dopaminergic regulatory system component demonstrated in both areas (Murray et al., 2023).
Thus, a lack of primary hedonic desire, by weakening the activity in neural circuits related to the
prefrontal cortex, would cause impairment in executive functions such as impulse control, self-
regulation, and cognitive flexibility (Ely et al., 2021). This deterioration in higher cognitive
functions, in turn, reduces the adolescent's ability to effectively manage negative emotions and
inhibit impulsive behaviors, paving the way for the resort to maladaptive behavioral strategies,
including self-harm (Brown et al., 2024). Therefore, this pathway demonstrated how a disruption
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in the reward system could lead to an increase in self-injurious behaviors through the disruption
of cognitive control mechanisms (Kang et al., 2023).

In general, the results of this study support a complex causal model in which a lack of hedonism,
both directly and indirectly through the mediation of executive functions, predicts the tendency to
self-harm in adolescents. The neurocognitive explanation of these relationships was based on the
centrality of dysfunction in the mesolimbic-prefrontal dopaminergic system, such that a defect in
the reward circuits was considered a neurobiological correlate of anhedonia. On the one hand, by
creating emotional numbness and a defect in emotion regulation, self-harming behavior was
directly established as a maladaptive compensatory strategy; and on the other hand, by weakening
the higher cognitive functions of the prefrontal cortex, the ability to control impulses and solve
adaptive problems was diminished, thereby indirectly increasing the risk for self-harm.

The results of this study, despite providing valuable insights, are interpretable within the context
of methodological considerations. Among these limitations, we can mention the spatial and
geographical scope (conducting the study only in schools in three areas of Karaj city) and the use
of a cluster random sampling method, which affects generalizability to other communities. Also,
the reliance on self-report instruments alone, the use of a cross-sectional correlational design that
does not allow for inferences of definitive causality, and the relatively low reliability of some of
the questionnaire subscales are other limiting considerations of this study. In addition, the failure
to control for important confounding variables such as socioeconomic status and evidence of
mental disorders, and the failure to collect qualitative data to better understand adolescents'
experiences are among the shortcomings of the present study.

In complementing and expanding on these findings, future studies with a longitudinal design are
warranted to more precisely examine the relationships between the proposed variables. For the
sake of generalizability, similar studies in other age and culturally diverse groups are warranted.
Employing qualitative and neuropsychological methods alongside quantitative tools could provide
a more comprehensive picture of the underlying mechanisms. It would also be beneficial to
examine the roles of other independent variables such as distress intolerance and social support in
the conceptual model of future research. Ultimately, based on the findings, the design, study, and
testing of intervention programs that target hedonic capacity and executive functions are proposed
as a practical step towards reducing the tendency towards self-harm in adolescents.
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