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Abstract

This study aimed to model the relationships among childhood trauma, reward sensitivity, and
addiction severity by examining the mediating role of emotion dysregulation and the
moderating role of self-compassion. This descriptive-correlational study used structural
equation modeling. The statistical population consisted of adults with substance use disorders
attending addiction treatment and rehabilitation centers in Tehran in 2026. A total of 360
participants were selected through convenience sampling. Data were collected using the
Childhood Trauma Questionnaire, the Reward Sensitivity subscale, the Addiction Severity
Index, the Difficulties in Emotion Regulation Scale, and the Self-Compassion Scale. Pearson
correlation, path analysis, structural equation modeling, 5,000-sample bootstrapping, and
simple-slope analysis were used to analyze the data. The structural model demonstrated
satisfactory fit (y*df = 1.71, CFI = 0.992, TLI = 0.975, RMSEA = 0.044, SRMR = 0.021).
Childhood trauma (B = 0.41, p < 0.001) and reward sensitivity (B = 0.31, p < 0.001)
significantly and positively predicted emotion dysregulation. Emotion dysregulation
significantly predicted greater addiction severity (B = 0.43, p < 0.001), whereas self-
compassion had a significant negative effect on addiction severity (B = -0.18, p < 0.001). The
indirect effects of childhood trauma and reward sensitivity on addiction severity through
emotion dysregulation were significant. The interaction between emotion dysregulation and
self-compassion was also significant and negative (f = -0.13, p < 0.001), indicating that higher
self-compassion weakened the association between emotion dysregulation and addiction
severity. Emotion dysregulation appears to be a central mechanism through which childhood
trauma and reward sensitivity contribute to addiction severity, while self-compassion may
buffer the adverse impact of emotion dysregulation. Integrating trauma-informed assessment,
emotion-regulation interventions, and self-compassion enhancement may therefore improve
prevention and treatment strategies for substance use disorders.

Keywords: childhood trauma, reward sensitivity, addiction severity, emotion dysregulation,
self-compassion
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Extended Abstract

Introduction

Substance addiction is a multidimensional clinical and public health problem whose development and severity
are shaped by the interaction of developmental adversity, motivational processes, emotional vulnerabilities,
and protective psychological resources. Contemporary models of addiction increasingly emphasize that
substance use cannot be adequately explained solely by pharmacological reinforcement or environmental
availability. Instead, individual differences in developmental history, reward processing, emotion regulation,
and adaptive self-related capacities may determine why some individuals progress toward more severe patterns
of substance use. Among developmental risk factors, childhood trauma has received particular attention
because early experiences of emotional, physical, or sexual abuse and emotional or physical neglect can exert
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long-lasting effects on attachment, stress responsivity, interpersonal functioning, and emotional regulation.
Reviews of adverse childhood experiences indicate that childhood trauma is closely associated with insecure
attachment and impaired emotion regulation, providing potential pathways through which early adversity
contributes to later psychological problems (Araujo et al., 2026). Similarly, cumulative stressors and traumatic
experiences during development have been linked to elevated substance use and other risky behaviors
(Hoffmann & Jones, 2022).

Emotion dysregulation may represent a particularly important mechanism connecting childhood trauma with
addiction severity. Individuals exposed to early trauma may experience persistent difficulties in recognizing,
accepting, and modulating emotions, maintaining goal-directed behavior under emotional distress, and
controlling impulsive responses. Evidence from trauma-exposed and clinically vulnerable populations
supports a significant association between childhood trauma and impaired emotion regulation (Malekzadeh et
al., 2026; Zahra & Ahmad, 2025). Longitudinal evidence also suggests that parental emotion socialization
contributes substantially to the development of emotion-regulation capacities among trauma-exposed
adolescents (Greene et al., 2026). When effective internal regulation strategies are unavailable, substance use
may function as an external method of reducing distress, avoiding painful internal states, or rapidly altering
emotional experience. Consistent with this interpretation, childhood trauma, emotional dysregulation, and
substance-related or addictive behaviors have been found to cluster together in vulnerable populations
(Asiyanbi et al., 2025; Torkaman et al., 2022). Similar relationships have been identified in behavioral
addictions, including problematic gaming and Internet use (Elkin & Kilincel, 2024; Valiei et al., 2025).
Another potentially important determinant of addiction is reward sensitivity, which refers to individual
differences in responsiveness to reinforcing and appetitive stimuli. Greater reward sensitivity may increase
attentional orientation toward immediately gratifying stimuli, strengthen approach motivation, and reduce
resistance to behaviors associated with rapid reinforcement. Reward sensitivity has been linked to different
forms of psychopathology across the lifespan (Melo et al., 2023), while neural sensitivity to social reward and
threat has been associated with distinct emotional outcomes (Rudolph et al., 2025). In addictive behaviors
specifically, greater reward sensitivity has been associated with Internet addiction symptoms (Lyvers et al.,
2025), Internet gaming disorder and responsiveness to monetary and social rewards (Wang et al., 2024), and
other reward-driven behaviors such as dysregulated eating (Sutton et al., 2022). Reward sensitivity is also
related to impulsivity and delay discounting, suggesting that heightened reward responsivity may promote
preference for immediate reinforcement over delayed consequences (Tahmasebi, 2022). Moreover,
neurobiological sensitivity to social rewards and punishments may alter the influence of contextual factors on
risk-taking behavior (Pruitt, 2023). These findings suggest that reward sensitivity may contribute both directly
to addiction severity and indirectly through difficulties in emotional and behavioral regulation.

However, psychological risk does not necessarily translate into severe addictive behavior in all individuals.
Self-compassion may function as an important protective resource. Self-compassion involves responding to
personal suffering with kindness, recognizing distress as part of common humanity, and maintaining balanced
awareness of painful thoughts and emotions. Higher self-compassion may reduce shame, self-criticism,
rumination, and experiential avoidance, thereby increasing the capacity to tolerate emotional distress without
resorting to maladaptive coping. Self-compassion has been associated with lower trauma-related and
depressive symptomatology (Richter et al., 2026), better adaptation among individuals with childhood
maltreatment histories (Lassri & Zamir, 2026), and improved psychological functioning following trauma-
focused interventions (Shirinkam & Rostamnejad, 2026). Trauma-informed mindfulness-based approaches
have likewise demonstrated potential benefits for individuals with co-occurring emotional distress and
substance use problems (Schuman-Olivier et al., 2022). Related research indicates that trauma may influence
maladaptive dependency through intermediate emotional and self-evaluative mechanisms such as shame and
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self-silencing (Lee, 2024), while resilience and cognitive emotion-regulation strategies may mediate the
relationship between childhood trauma and severe psychological outcomes (Liu et al., 2026). Accordingly,
the present study aimed to model the relationships among childhood trauma, reward sensitivity, and addiction
severity by examining emotion dysregulation as a mediator and self-compassion as a moderator.

Methods and Materials

The present study employed a descriptive-correlational design based on structural equation modeling. The
statistical population consisted of adults with substance use disorders attending addiction treatment and
rehabilitation centers in Tehran in 2026. A total of 360 eligible participants were recruited through convenience
sampling from several treatment centers located in different areas of the city. Inclusion criteria were age
between 18 and 55 years, a clinically documented substance use disorder, at least six months of continuous
substance use, sufficient Persian literacy to complete the questionnaires, clinical stability at the time of
assessment, and informed consent. Individuals experiencing acute intoxication or severe withdrawal, major
psychotic or cognitive disorders interfering with questionnaire completion, or excessive missing responses
were excluded.

Childhood trauma was assessed using the 28-item Childhood Trauma Questionnaire—Short Form, covering
emotional abuse, physical abuse, sexual abuse, emotional neglect, and physical neglect. Reward sensitivity
was measured using the 24-item Reward Sensitivity subscale of the Sensitivity to Punishment and Sensitivity
to Reward Questionnaire. Addiction severity was assessed using the drug-use composite score of the Addiction
Severity Index. Emotion dysregulation was measured using the 36-item Difficulties in Emotion Regulation
Scale, which assesses nonacceptance of emotional responses, difficulties engaging in goal-directed behavior,
impulse-control difficulties, lack of emotional awareness, limited access to regulation strategies, and lack of
emotional clarity. Self-compassion was assessed using the 26-item Self-Compassion Scale.

Data were analyzed using descriptive statistics, Pearson correlations, path analysis, and structural equation
modeling. Direct and indirect effects were estimated, and mediation was evaluated using 5,000 bootstrap
resamples with 95% confidence intervals. The moderating role of self-compassion in the relationship between
emotion dysregulation and addiction severity was examined using a centered interaction term. Simple slopes
were calculated at low, mean, and high levels of self-compassion. Model fit was evaluated using y?/df, CFI,
TLI, RMSEA, and SRMR. Statistical significance was set at 0.05.

Findings

The final sample included 360 participants, of whom 286 (79.4%) were men and 74 (20.6%) were women.
The mean age was 36.72 + 8.54 years. Regarding marital status, 45.0% were single, 43.3% were married, and
11.7% were divorced or widowed. Opioids were the primary substance for 40.0% of participants, stimulants
for 26.7%, cannabis for 12.2%, sedative or hypnotic drugs for 8.3%, and multiple substances without a single
dominant substance for 12.8%. Mean duration of substance use was 9.18 + 6.31 years.

The mean scores for childhood trauma, reward sensitivity, emotion dysregulation, self-compassion, and
addiction severity were 61.84 + 16.27, 13.46 + 4.71, 102.35 + 21.64, 75.92 + 14.88, and 0.43 + 0.17,
respectively. Childhood trauma was positively correlated with emotion dysregulation (r = 0.56, p < 0.01) and
addiction severity (r = 0.48, p < 0.01). Reward sensitivity was also positively related to emotion dysregulation
(r = 0.44, p < 0.01) and addiction severity (r = 0.39, p < 0.01). Emotion dysregulation showed the strongest
positive correlation with addiction severity (r = 0.62, p < 0.01). Self-compassion was negatively correlated
with childhood trauma (r = -0.36, p < 0.01), reward sensitivity (r = -0.24, p < 0.01), emotion dysregulation (r
=-0.48, p <0.01), and addiction severity (r = -0.45, p < 0.01).

The structural model demonstrated satisfactory fit: > = 6.84, df =4, p=0.145, */df = 1.71, CFI = 0.992, TLI
= 0.975, RMSEA = 0.044, and SRMR = 0.021. Childhood trauma significantly predicted emotion
dysregulation (B = 0.41, p <0.001), as did reward sensitivity (f = 0.31, p <0.001). Childhood trauma retained
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a significant direct effect on addiction severity (B = 0.19, p < 0.001), and reward sensitivity also directly
predicted addiction severity (f = 0.14, p = 0.003). Emotion dysregulation was the strongest direct predictor of
addiction severity (p = 0.43, p < 0.001), whereas self-compassion had a significant negative direct effect (p =
-0.18, p < 0.001).

The indirect effect of childhood trauma on addiction severity through emotion dysregulation was significant
(B = 0.0019, 95% CI: 0.0013 to 0.0026), as was the indirect effect of reward sensitivity through emotion
dysregulation (B = 0.0049, 95% CI: 0.0031 to 0.0070), indicating partial mediation. The interaction between
emotion dysregulation and self-compassion significantly predicted addiction severity (p = -0.13, p < 0.001).
Simple-slope analysis showed that the effect of emotion dysregulation on addiction severity was strongest at
low self-compassion (B = 0.0050, p < 0.001), decreased at the mean level (B = 0.0034, p < 0.001), and was
weakest at high self-compassion (B =0.0018, p < 0.001). The model explained 39% of the variance in emotion
dysregulation and 58% of the variance in addiction severity.

Discussion and Conclusion

The findings indicate that addiction severity is best understood through an integrated model combining
developmental adversity, motivational sensitivity, emotional regulation, and protective self-related processes.
Childhood trauma was associated with greater addiction severity both directly and indirectly through emotion
dysregulation, suggesting that adverse early experiences may create enduring emotional vulnerabilities that
increase reliance on substances as a means of regulating distress. Reward sensitivity likewise contributed
directly and indirectly to addiction severity, indicating that heightened responsiveness to immediate
reinforcement may increase both the motivational salience of substance-related rewards and difficulties in
regulating emotionally driven behavior.

Emotion dysregulation emerged as the strongest direct predictor of addiction severity, highlighting its central
role in the proposed model. Individuals who have difficulty understanding, accepting, or managing emotional
states may be more likely to use substances as an immediate external regulation strategy. The persistence of
significant direct effects of childhood trauma and reward sensitivity after emotion dysregulation was
introduced suggests partial rather than complete mediation and indicates that additional mechanisms are likely
involved.

Self-compassion demonstrated both a direct protective association with addiction severity and a significant
moderating effect. The positive association between emotion dysregulation and addiction severity became
progressively weaker as self-compassion increased. This finding suggests that self-compassion may buffer the
behavioral consequences of emotional vulnerability by reducing self-criticism, facilitating emotional
acceptance, and improving tolerance of distress. The conditional indirect effects further showed that the
pathways from childhood trauma and reward sensitivity to addiction severity through emotion dysregulation
were substantially weaker at higher levels of self-compassion.

Overall, the model provides evidence that addiction severity reflects the interaction of risk and protective
processes rather than the influence of a single determinant. Childhood trauma and reward sensitivity appear to
increase vulnerability, emotion dysregulation functions as a central mediating mechanism, and self-
compassion may weaken the translation of emotional dysregulation into more severe addictive behavior. These
findings support the integration of trauma-informed assessment, emotion-regulation training, reward-
management strategies, and self-compassion-based components into interventions for individuals with
substance use disorders. Targeting both vulnerability mechanisms and protective capacities may provide a
more comprehensive approach to reducing addiction severity and preventing relapse.
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