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Purpose: Depressive symptoms is highly prevalent among individuals in drug abstinence and substantially hinders rehabilitation.
Grounded in the biopsychosocial model, this study examined the associations among endogenous oxytocin, perceived social support,
drug abstinence self-efficacy, and depressive symptoms among drug abstainers.

Patients and Methods: A cross-sectional study was conducted with 339 participants recruited from a compulsory drug abstinence
center in China in November 2023. Salivary oxytocin levels were assessed using enzyme immunoassay. Participants completed
validated self-report measures of depressive symptoms (PHQ-9), perceived social support (PSSS), and drug abstinence self-efficacy
(SELD). Data were analyzed using SPSS 26.0 and the PROCESS macro with 5000 bootstrap samples to test the proposed mediation
and moderated mediation models.

Results: Higher endogenous oxytocin was associated with lower depressive symptoms and greater perceived social support. Perceived
social support partially mediated the oxytocin—depressive symptoms association. Drug abstinence self-efficacy moderated both the
direct and indirect paths, with stronger associations observed among individuals with higher self-efficacy.

Conclusion: Endogenous oxytocin may be a protective correlate of depressive symptoms in drug abstainers, partly through its
association with perceived support. These associations are amplified by greater drug abstinence self-efficacy. The findings bridge
biological, social, and cognitive perspectives, proposing practical intervention approaches to mitigate depressive symptoms and
enhance abstinence outcomes for drug abstainers.
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Introduction

Depressive symptoms, which represent one of the most prevalent and burdensome mental health concerns, have become
a major global public health issue. WHO estimates that about 280 million people suffer from depression, and many more
experience subclinical or undiagnosed depressive symptoms worldwide.! Although depressive symptoms are widespread,
individuals in drug abstinence exhibit particularly severe and persistent symptomatology compared to the general
population.” Studies have shown that individuals in drug abstinence face considerable psychological distress, with
depressive symptoms being among the most frequently reported symptoms.® Notably, the prevalence of clinically
significant depression in this population in China has been estimated to exceed 54%.* Persistent depressive symptoms
not only compromise abstinence outcomes and quality of life but also weaken abstinence motivation, impair executive
functions, and elevate the risk of relapse.”® The impact of these issues goes beyond individual suffering, leading to
broader societal consequences, including increased healthcare expenses, a higher risk of criminal relapse, and threats to
public safety. Given these wide-reaching effects, it is crucial to understand the underlying mechanisms of depressive

symptoms in drug abstainers to inform the development of effective interventions.
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Theoretical Foundation: The Biopsychosocial Model

The biopsychosocial model of depressive symptoms emphasizes that depressive symptoms result from the complex
interaction of biological, psychological, and social factors.” Biologically, neurochemical dysregulation and hormonal
imbalances increase vulnerability.® Psychologically, maladaptive cognitions and diminished self-efficacy intensify
depressive processes. Socially, inadequate perceived support and interpersonal stressors exacerbate emotional distress.’
This integrative framework suggests that understanding depressive symptoms requires examining factors across multiple
domains rather than focusing on isolated causes. Guided by this theory, the study explores how biological (oxytocin),
social (social support), and psychological (drug abstinence self-efficacy) factors interact to influence depressive symp-
toms in drug abstainers.

Oxytocin and Depressive Symptoms Among Drug Abstainers

Oxytocin (OT) is a peptide hormone synthesized by the paraventricular and supraoptic nuclei of the hypothalamus and
secreted by the posterior pituitary. It was initially named for its role in facilitating childbirth.'® Extensive research has
demonstrated that oxytocin plays a central role in emotional regulation, social functioning, and stress responses.'' ™"
Neurobiological studies indicate that oxytocin modulates hypothalamic-pituitary-adrenal (HPA) axis activity, suppressing
corticotropin-releasing factor and cortisol secretion and consequently mitigating depressive symptoms.'* Study has
shown that reduced serum oxytocin levels are significantly associated with more severe depressive symptoms, indicating
a potential protective role of oxytocin.'> Moreover, clinical trials have demonstrated that intranasal oxytocin adminis-
tration effectively alleviates negative affect in patients with depression.'® In opioid-dependent individuals undergoing
abstinence, a double-blind study revealed that daily administration of 40 IU of intranasal oxytocin for four weeks
significantly reduced depressive symptoms.'’

While most research has examined the effects of exogenous oxytocin on depressive symptoms, concerns remain
regarding its ecological validity and the transient nature of its influence. Focusing on endogenous oxytocin, which
naturally produced by the body, the present study aims to elucidate its natural regulatory role, providing a more accurate
reflection of underlying processes. Building on prior empirical findings, the present study focuses on endogenous
oxytocin and proposes Hypothesis 1: Endogenous oxytocin levels will negatively predict depressive symptoms among

individuals undergoing drug abstinence.

The Mediating Role of Perceived Social Support

Perceived social support refers to the cognitive appraisal of being reliably connected to others.'® Social cognitive theory
emphasizes that the perception of support resources serves as a stronger psychological predictor than the actual receipt of
support.'> From an evolutionary perspective, oxytocin, often termed the “hormone of love”, enhances individuals’
perceived strength of social bonds (eg, maternal attachment, interpersonal trust), thereby increasing perceived social
support and alleviating depressive symptoms.”*'

On the one hand, Higher oxytocin levels are associated with greater perceived social support, reflecting an increased
likelihood of feeling cared for and connected to others.”” Cognitive science research indicates that oxytocin biases
attention toward positive social cues (eg, smiling faces, friendly language) and amplifies the rewarding value of social
interactions, thereby enhancing perceived social support.®® In addition, endogenous oxytocin inhibits hyperactivation of
the amygdala-hypothalamic-pituitary-adrenal (HPA) axis, attenuating stress responses to social stressors and enhancing
individuals® sensitivity to and utilization of social support resources.** On the other hand, perceived social support has
been consistently shown to negatively predict depressive symptoms.”>° Individuals with higher levels of perceived
social support tend to report better emotional adjustment and a lower risk of experiencing depressive symptoms.?’
Research on individuals in drug abstinence has shown that enhancing perceived social support has been found to reduce
depressive symptoms and facilitate long-term recovery.”® Based on this, the present study proposes Hypothesis 2:
perceived social support mediates the relationship between oxytocin and depressive symptoms among individuals in
drug abstinence.
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The Moderating Role of Drug Abstinence Self-Efficacy

Drug abstinence self-efficacy refers to one’s confidence in avoiding drug use when encountering relapse-related cues or
high-risk situations.”> According to Bandura’s self-efficacy theory,*° self-efficacy functions as a core cognitive resource
that influences how individuals appraise difficulties, mobilize coping strategies, and utilize available resources. Within
this cognitive framework, drug abstainers with higher self-efficacy tend to interpret challenges as manageable, maintain
optimistic expectations about recovery, and more effectively engage both internal biological regulators (eg, endogenous
oxytocin) and external social resources (eg, social support) to regulate negative affect. In contrast, individuals with low
self-efficacy are prone to feelings of helplessness and pessimism, which may dampen the beneficial influence of oxytocin
on emotion regulation and hinder the translation of social support into actual psychological benefits.

The stress-buffering hypothesis further suggests that the protective effects of social support rely on the individual’s capacity to
cognitively process and behaviorally utilize such resources.’’ From this perspective, drug abstinence self-efficacy plays
a moderating role by determining the extent to which positive factors—such as oxytocin-induced perception of support—can
effectively reduce depressive symptoms. Those with high abstinence self-efficacy are better positioned to convert these positive
inputs into emotional resilience,** whereas those with low self-efficacy may remain vulnerable to depressive symptoms despite
adequate oxytocin levels or sufficient social support. Research on nicotine addiction indicates that perceived social support
increasingly alleviates depressive symptoms over time among individuals with high abstinence self-efficacy, whereas no such
effect is observed in those with low self-efficacy.®® Although the moderating role of abstinence self-efficacy has not been directly
examined in drug abstinence populations, similar patterns have been observed in alcohol and nicotine addiction. Therefore, we
propose the following hypotheses:Hypothesis 3(a): Drug abstinence self-efficacy moderates the direct association between
endogenous oxytocin and depressive symptoms (the negative association is stronger at higher drug abstinence self-efficacy).
Hypothesis 3(b): Drug abstinence self-efficacy moderates the association between perceived social support and depressive
symptoms (perceived support predicts lower symptoms more strongly when drug abstinence self-efficacy is high).

Current Study

In the present study, depression is operationalized specifically as the severity of self-reported depressive symptoms rather than as
a clinical diagnosis of major depressive disorder. This study aimed to examine the psychological mechanisms underlying
depressive symptoms in drug users who have been withdrawn, focusing on the role of endogenous oxytocin, perceived social
support, and drug abstinence self-efficacy. Drawing on prior findings, we propose a moderated mediation model (See Figure 1):
endogenous oxytocin may reduce depressive symptoms via increased perceived social support, and this indirect pathway may
vary depending on one’s level of abstinence self-efficacy. This model integrates biological, social, and cognitive factors to better
understand emotional outcomes during addiction recovery and may provide implications for personalized interventions.

Materials and Methods

Participants and Procedure

This cross-sectional investigation was executed in November 2023, targeting individuals in drug abstinence. The
selection criteria for participants were as follows: (1) a minimum of one year’s history of drug use; (2) no history of
physical or mental health disorders prior to abstinence; (3) no recent administration of psychotropic medications.
Participants reported use of substances commonly observed in compulsory rehabilitation populations, including opioids
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Figure | The moderated mediation model.
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(eg, heroin, morphine), synthetic drugs (eg, methamphetamine, ketamine, MDMA), cannabis, and, less frequently,
prescription drugs (eg, benzodiazepines).

A total of 375 addicts participated in the paper-based questionnaire survey, resulting in 339 valid datasets, which corresponds
to an effective response rate of 90.4%. Data from 36 individuals were expunged due to: (1) abnormal response times, either
excessively long or short; (2) intentional selection of uniform response patterns; (3) extensive data omissions. Participants were
assured of confidentiality, with anonymized data used solely for research purposes. To minimize response bias, the order of scales
and items was randomized. All participants provided written informed consent prior to participation, including consent for saliva
collection and oxytocin analysis. For participants under 18 years of age, written informed consent was obtained from a parent or
legal guardian, alongside the participants’ own assent. This study protocol received ethical clearance from the Ethics Committee
of the School of Sociology at China University of Political Science and Law. The demographic characteristics of the 339 valid
participants are summarized in Table 1.

Measures

Measurement of Endogenous Oxytocin Levels in Saliva

Previous research indicated that saliva sampling is a dependable, straightforward, and expedient technique for assessing
hormone levels, outperforming plasma-based methods.*® Participants are required to abstain from ingesting food,
beverages, or engaging in oral hygiene for a minimum of 60 minutes prior to providing a 6 mL saliva sample into
a designated laboratory-provided tube. Post-collection, samples are promptly preserved at —20°C and dispatched for
analysis. Enzyme immunoassay is utilized to quantify endogenous oxytocin concentrations in the saliva of individuals
with amphetamine use disorder. Therefore, this study also employed Enzyme Immunoassay to quantify the concentration
of endogenous oxytocin, with measurements reported in picograms per milliliter (pg/mL).

Patient Health Questionnaire-9 (PHQ-9)

The Patient Health Questionnaire-9 (PHQ-9) is a validated self-report measure that is widely used in both clinical and
research settings for the assessment of depressive symptoms.>> The PHQ-9 is scored by assigning each item a value from
0 (Not at all) to 3 (Nearly every day). The total score is calculated by summing the scores of all 9 items, yielding

Table | Demographic Characteristics of Male
Addicts (N=339)

Characteristic Frequency | Percent (%)
Biological sex

Male 173 51.0
Female 166 49.0
Age

16-25 5 1.5
26—40 182 53.7
41-55 141 41.6
>55 I 32
Duration of Abstinence

< 3 months 97 28.6
3—6 months 105 31.0
> 6months 137 40.4
Years of Drug Use

-3 106 313
4-6 153 45.1
7-9 63 18.6
>9 17 5.0
Only-child status

Yes 160 47.2
No 179 52.8
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a possible range of 0 to 27, with higher scores indicating more severe depressive symptoms (Sample item: Trouble falling
or staying asleep or sleeping too much). In the current study, Cronbach’s a for PHQ-9 was 0.891.

The Perceived Social Support Scale (PSSS)

The Perceived Social Support Scale (PSSS) is a psychological assessment instrument designed to measure the extent to which
individuals perceive social support. This instrument consists of 12 items, partitioned across three subscales: family, friend, and
other support.*® Each item is rated on a 7-point Likert scale, ranging from 1(strongly disagree) to 7(strongly agree). The aggregate
score is indicative of the level of perceived social support, with elevated scores denoting a stronger perception (Sample item: My
friends really try to help me). In this study, the PSSS exhibited a high overall internal consistency (o = 0.93), with the subscales
demonstrating reliability coefficients of a = 0.86 for family support, o= 0.85 for friend support, and a = 0.86 for other support.

The Self-Efficacy List for Drug Users (SELD)

The Self-Efficacy List for Drug Users (SELD) is a validated measure for assessing the self-efficacy of individuals with
substance dependence to resist drug use. This scale consists of 17 items across three dimensions: environmental triggers,
negative affect, and positive affect.>’ Utilizing a 5-point Likert scale, responses range from 1 (strongly disagree) to 5
(strongly agree). An illustrative item is: “When you are feeling ill, you would choose to relapse.” Items are reverse-
scored to aggregate a total that accurately reflects drug abstinence self-efficacy. Higher scores denote greater efficacy. In
this study, the scale exhibited an overall internal consistency of a=0.90, with subscale reliabilities of a=0.89 for
environmental triggers, 0=0.80 for negative affect, and a=0.90 for positive affect.

Control Variables

Participants completed a self-report inventory wherein they provided demographic data, encompassing age, duration of
abstinence, years of drug use, and only-child status. Empirical evidence from prior investigations has demonstrated that
the demographic characteristics (biological sex, age, duration of abstinence, years of drug use, only-child status, and so
on) of addicts are associated with depressive symptoms.>*** In this study, we controlled these variables, which were
operationalized as dummy variables, with age stratified into four distinct cohorts: 16-25 years, 26—40 years, 41-55 years,
and over 55 years. The dummy-codes used to represent biological sex were 1 for “male” and 2 for “female”. Duration of
abstinence was trichotomized, with codes assigned as 1 for less than 3 months, 2 for 3—6 months, and 3 for over 6
months. Years of drug use was categorized into four groups: 1-3 years, 4-6 years, 7-9 years, and more than 9 years.
Only-child status was binary, with 1 representing an only child and 2 indicating the presence of siblings.

Data Analysis

We used SPSS 26.0 for data processing, including the common method variance test, descriptive statistics, and Pearson
correlation analyses. Prior to regression analysis, all continuous variables were standardized. The PROCESS macro was
employed to test the proposed models.**> A total of 5000 bootstrapping samples were used to determine the significance
of the mediation and moderated mediation effects with 95% confidence intervals (CIs).

Results
Common Method Variance Test (CMV)

A Harman’s single-factor test was implemented to evaluate the impact of common method variance (CMV). The unrotated factor
analysis indicated a Kaiser-Meyer-Olkin (KMO) statistic of 0.924, with a significant Bartlett’s Test of Sphericity (p <0.001). Four
factors were extracted, with the first factor accounting for 23.42% of the variance, which is well below the criterion of 40% as
suggested by Podsakoff et al.** This indicates that the influence of CMV on the results of this study can be excluded.

Descriptive Statistics and Pearson Correlations

The results of descriptive statistics and Pearson correlation analyses are presented in Table 2. Consistent with hypotheses,
levels of endogenous oxytocin were negatively correlated with depressive symptoms (r = —0.28, p < 0.01), and positively
correlated with perceived social support (r = 0.38, p < 0.01). Depressive symptoms were negatively associated with both
perceived social support (r = —0.31, p < 0.01) and drug abstinence self-efficacy (r = —0.16, p < 0.01). No significant
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Table 2 Descriptive Statistics and Correlation Analysis of Variables (N = 339)

M SD | 2 3 4
I. Endogenous oxytocin 166.95 | 39.71 | |
2. Perceived social support 59.65 15.49 | 0.38%** |
3. Depressive symptoms 7.40 6.32 | —0.28% | —0.3]%FF | |
4. Drug abstinence self-efficacy | 37.65 16.36 | —0.03 —0.06 —0.16%* | 1

Notes: *p < 0.01; ***p < 0.001.

correlations were observed between drug abstinence self-efficacy and the levels of endogenous oxytocin, as well as

perceived social support.

Mediation Analyses

Model 4 of the PROCESS macro was used to test the mediating effect of perceived social support between endogenous
oxytocin and depressive symptoms after controlling biological sex, age, duration of abstinence, years of drug use, and
only-child status. Table 3 revealed that endogenous oxytocin positively predicted perceived social support (f = 0.37, SE
= 0.05, p < 0.001) and negatively predicted depressive symptoms (B = —0.20, SE = 0.06, p < 0.001). Additionally,
perceived social support was a significant negative predictor of depressive symptoms (B = —0.22, SE = 0.06, p < 0.001).
These findings indicate that perceived social support partially mediated the association between endogenous oxytocin and
depressive symptoms (indirect effect= —0.08, 95% CI [-0.141, —0.029]). Generally, this model accounted for 29.51% of
the total effect, which supported Hypothesis 1 and Hypothesis 2.

Moderated Mediation Analyses

Moderated mediation analysis was conducted to investigate whether drug abstinence self-efficacy moderated the
mediating role of perceived social support. Model 15 of the PROCESS macro was employed to assess moderated
mediation effects. In all analyses, we controlled covariates, including biological sex, age, duration of abstinence, years of
drug use, and only-child status. As shown in Table 4, the association between endogenous oxytocin and depressive
symptoms (B = —0.11, SE=0.05, p = 0.034) and the association between perceived social support and depressive
symptoms (B = —0.12, SE=0.06, p = 0.029) were both moderated by drug abstinence self-efficacy.

The simple slope analysis presented in Figure 2 revealed that for addicts with high drug abstinence self-efficacy (1 SD
above the mean), the negative impact of endogenous oxytocin on depressive symptoms was more pronounced (Bgimple =
—0.30, SE = 0.08, p < 0.001) compared to those with low drug abstinence self-efficacy (Bsimple = —0.07, SE = 0.07, p =
0.325). This indicates that as endogenous oxytocin levels increase, depressive symptoms decrease more significantly
among addicts with higher drug abstinence self-efficacy. Similarly, the simple slope analysis in Figure 3 indicated that for
addicts with high drug abstinence self-efficacy (1 SD above the mean), perceived social support had a stronger negative
impact on depressive symptoms (Bsimpie = —0.34, SE = 0.08, p < 0.001) than that of the addicts with low drug abstinence
self-efficacy (Bsimple = —0.09, SE = 0.08, p = 0.268). That is, with increasing perceived social support, depressive

Table 3 The Mediation Effect of Perceived Social Support (N=339)

Outcome Predictors B SE P 95% CI

Perceived social support | Endogenous oxytocin 037 0.05 | <0.001 | [0.27, 0.47]

R?=0.16, F = 10.54, p < 0.001

Depressive symptoms Endogenous oxytocin —0.20 | 0.06 | <0.001 | [-0.30, —0.09]
Perceived social support | —0.22 | 0.06 | <0.001 | [-0.33, —0.11]

R? = 0.14, F =7.51, p < 0.001
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Table 4 The Moderated Mediation Model Effect of Drug Abstinence Self-Efficacy (N=339)

Outcome Predictors B SE P 95% CI

Perceived social support | Endogenous oxytocin 0.37 0.05 | <0.001 | [0.27, 0.47]

RZ=0.16, F = 10.54, p < 0.001

Depressive symptoms Endogenous oxytocin —0.19 | 0.05 | <0.001 | [-0.29, —0.08]
Perceived social support —0.21 | 0.05 | <0.001 | [-0.32, —0.11]
Drug abstinence self-efficacy —0.19 | 0.05 | <0.001 | [-0.28, —0.09]
Endogenous oxytocin * Drug abstinence self-efficacy —0.11 | 0.05 | 0.034 [-0.22, —0.01]

Perceived social support XDrug abstinence self-efficacy | —0.12 | 0.06 | 0.029 [-0.23, —0.01]

R? =0.21, F = 9.48, p < 0.001

symptoms diminish more for individuals with high drug abstinence self-efficacy, implying that higher drug abstinence

self-efficacy may serve as a protective factor against depressive symptoms in addicts.

Discussion

The present study investigated the psychological mechanisms underlying depressive symptoms among individuals in
drug abstinence, focusing on the roles of endogenous oxytocin, perceived social support, and abstinence self-efficacy.
Consistent with our hypotheses, all three proposed pathways were supported, offering novel empirical evidence for
a moderated mediation model that uniquely integrates biological, social, and cognitive protective factors in depressive
symptoms among drug abstainers.

Endogenous Oxytocin and Depressive Symptoms

Consistent with Hypothesis 1, we found that higher levels of endogenous oxytocin were significantly associated with
lower depressive symptoms among individuals in drug abstinence. This result corroborates previous findings suggesting
that oxytocin serves as a key neurobiological modulator of affective states. Specifically, oxytocin has been shown to
downregulate the activity of the hypothalamic-pituitary-adrenal (HPA) axis, leading to reductions in cortisol secretion
and depression-related affective symptoms.*>*® In the context of addiction withdrawal, where individuals often endure
high physiological and psychological distress, endogenous oxytocin may act as an intrinsic buffer that alleviates
depressive symptomatology.
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Figure 2 Moderating effect of drug abstinence self-efficacy on the relationship between endogenous oxytocin and depressive symptoms.
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Figure 3 Moderating effect of drug abstinence self-efficacy on the relationship between perceived social support and depressive symptoms.

Moreover, functional MRI studies have demonstrated that oxytocin administration leads to decreased amygdala
activation in response to negative or threatening stimuli, suggesting a dampening of emotional hyperarousal and
a potential shift toward more adaptive affective appraisal.*’ This mechanism may be particularly relevant for individuals
with a history of substance use, whose emotion regulation systems are often dysregulated. Our findings extend the
relevance of oxytocin’s mood-regulating function to drug-abstinent populations, and suggest that endogenous oxytocin is
not only a trait-like biological marker but also a protective factor against depressive symptoms in high-risk groups.

Furthermore, the protective role of endogenous oxytocin may be shaped by individual differences in oxytocin
receptor (OXTR) expression and sensitivity, which are influenced by genetic and epigenetic mechanisms. Variations in
OXTR function could partly explain interindividual variability in oxytocin’s antidepressant effects. In addition, oxytocin
operates within a broader neuroendocrine network involving the mesolimbic dopaminergic and serotonergic—prefrontal
systems that jointly regulate reward processing, cognitive control, and affective regulation. These interactions may partly
explain the variability in oxytocin’s antidepressant effects. From a neuroplasticity perspective, longitudinal neuroimaging
research has demonstrated that recovery from addiction involves gradual recalibration of socio-emotional circuits,
characterized by reduced amygdala hyperreactivity and strengthened prefrontal regulation.*® Oxytocin may facilitate
this process by attenuating amygdala responses to social threat and enhancing the salience of positive social cues,*
thereby promoting affective neuroplasticity and contributing to the reduction of depressive symptoms during protracted
abstinence.

The Mediating Role of Perceived Social Support

Supporting Hypothesis 2, perceived social support was found to mediate the relationship between endogenous oxytocin
and depressive symptoms. This finding indicates that oxytocin’s protective effect on mental health may, in part, operate
through its influence on social cognition—specifically, on how individuals perceive and internalize social support. The
result aligns with prior studies suggesting that oxytocin enhances social bonding, trust, and affiliative motives,’®>" all of
which contribute to higher levels of perceived support.

From a social-cognitive perspective, individuals with higher oxytocin levels may be more attuned to the emotional
intentions of others, more responsive to positive social interactions, and more likely to interpret ambiguous social
situations in a supportive rather than threatening manner.>> These processes may collectively enhance their sense of being
understood, respected, and emotionally connected to others.

Studies show that higher perceived social support has been robustly associated with lower levels of depressive
symptoms across both clinical and non-clinical populations.*®>® In the context of drug abstinence, perceived social
support plays a critical role in reducing feelings of isolation, mitigating stigma, and promoting emotional regulation. Our
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findings provide a mechanistic explanation for this buffering effect, highlighting perceived social support as a key
psychological mediator linking oxytocin to emotional outcomes (depressive symptoms) during the recovery process.
While our model examined the mediating role of perceived social support in a unidirectional manner, prior long-
itudinal research indicates that the relationship between social support and depressive symptoms may be reciprocal, with
improvements in one reinforcing the other.>* In addition, different sources of support may vary in their protective impact.
Family support appears particularly effective in mitigating depression during abstinence, whereas peer or therapeutic
support may depend more on contextual factors, with its impact moderated by abstinence duration and perceived group
cohesion.> Future research should distinguish among these support sources to elucidate their differential contributions to

emotional recovery in addiction rehabilitation settings.

The Moderating Role of Drug Abstinence Self-Efficacy

In line with Hypotheses 3(a) and 3(b),’® drug abstinence self-efficacy significantly moderated both the direct and indirect
pathways from endogenous oxytocin to depressive symptoms. Individuals with high drug abstinence self-efficacy
experienced a stronger negative association between endogenous oxytocin and depressive symptoms, suggesting that
oxytocin’s protective effects are more likely to be realized when individuals believe in their capacity to resist drug use.
This finding is consistent with Bandura’s self-efficacy theory, which posits that individuals’ beliefs about their ability to
manage high-risk situations influence how effectively they utilize internal and external coping resources.”’ Furthermore,
this result aligns with the self-regulation model of depressive symptoms, which posits that personal agency plays
a pivotal role in emotional recovery.’® High drug abstinence self-efficacy reflects stronger internal coping resources

and a greater sense of behavioral control,>

which may facilitate the utilization of neurobiological modulators like
oxytocin for mood regulation. Conversely, low drug abstinence self-efficacy is often accompanied by hopelessness and
learned helplessness, which may blunt or counteract oxytocin’s mood-regulating effects, thereby limiting its protective
role.*

Similarly, the moderation effect extended to the indirect pathway through perceived social support. Individuals with
high abstinence self-efficacy benefited more from perceived social support, exhibiting greater reductions in depressive
symptoms as their sense of support increased. This finding is consistent with the stress-buffering hypothesis, which
emphasizes that the psychological benefits of social support are contingent upon the individual’s ability to cognitively
appraise and behaviorally utilize such resources,®’ which posits that individual coping resources shape the efficacy of
social support in mitigating depressive symptoms and emotional distress.®* High self-efficacy fosters proactive coping
and optimistic appraisals, thereby converting perceived support into genuine emotional resilience. Individuals with low
self-efficacy may perceive themselves as undeserving or incapable of sustaining support, which diminishes the effec-
tiveness of social support in alleviating depressive symptoms.®*

Beyond the cognitive dimension, recent neuropsychological models suggest that drug abstinence self-efficacy may
also operate through implicit motivational processes. High self-efficacy is associated with greater dopaminergic resilience
—the ability to preserve or restore reward system responsiveness following chronic substance exposure—and with
enhanced capacity to redirect reward-seeking toward adaptive, non—substance-related goals.®*®> This motivational
reallocation may amplify the effects of oxytocin and perceived social support on mood regulation by reinforcing
approach-oriented behaviors and promoting engagement in prosocial activities. Such integration of motivational and
affective pathways provides a more comprehensive account of how self-efficacy bridges neurobiological and psychoso-
cial factors in emotional recovery during abstinence.

Practical Implications

Firstly, rehabilitation programs should integrate behavioral strategies that can enhance endogenous oxytocin levels, such
as mindfulness training, emotionally supportive interactions, and aerobic exercise. Empirical studies have shown that
mindfulness interventions significantly increase oxytocin release and improve affective regulation among individuals

with emotional disturbances.>®%°
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Secondly, treatment systems should prioritize the development of peer-led support groups and family-involved
therapy to enhance perceived social support. Peer-delivered services have been shown to be effective in reducing
depressive symptoms and promoting recovery outcomes across substance-using populations.®”-*®

Thirdly, Drug abstinence centers should implement Intervention strategies such as cognitive-behavioral therapy
(CBT),* motivational interviewing (MI), and self-regulation skills to strengthen drug abstinence self-efficacy, particu-
larly in the early stages of detoxification. In the current study, higher drug abstinence self-efficacy appears to amplify the
psychological benefits of both oxytocin and perceived support, suggesting that fostering this belief system could serve as
a critical leverage point for maximizing abstinence outcomes and promoting long-term mental health recovery.

Lastly, the present findings provide a theoretical foundation for developing integrated clinical protocols that combine
psychotherapeutic, psychosocial, and oxytocin-enhancing approaches. Such comprehensive programs—incorporating
social skills training, experiential group interventions, and mindfulness-based interpersonal practices—may foster
emotional bonding and stress resilience, thereby promoting the sustained alleviation of depressive symptoms among
individuals in drug abstinence.

Limitation and Future Directions

Despite its contributions, this study has several limitations. Firstly, the cross-sectional design limits causal inferences.
Future studies could employ longitudinal or ecologically valid experimental paradigms—such as social stress tasks with
acute oxytocin administration—to verify the proposed causal pathways. Secondly, perceived social support, abstinence
self-efficacy, and depressive symptoms were assessed solely through self-report measures. Depressive symptoms were
operationalized as self-reported severity rather than clinical diagnosis, and no structured diagnostic interviews were
conducted. Future research should integrate objective indicators of social and emotional regulation, such as clinician-
rated assessments, behavioral tasks, and biological markers, to enhance construct validity and reduce reliance on
subjective reporting. Thirdly, although we focused on endogenous oxytocin, individual differences in receptor sensitivity
or genetic polymorphisms were not measured and may further explain variability in outcomes. Finally, although
sociodemographic and clinical factors (eg, duration of abstinence, years of drug use) were statistically controlled, we
did not include systematic assessments of withdrawal-related symptoms, which may overlap with depressive manifesta-
tions. Moreover, stressor-related variables were not directly assessed. Future studies should include explicit measures of
stress exposure to more fully operationalize the biopsychosocial model.

Conclusion

This study investigated the psychological mechanisms linking endogenous oxytocin to depressive symptoms in drug
abstainers. Findings show that higher oxytocin levels predict lower depressive symptoms both directly and indirectly via
perceived social support. These protective effects are stronger among individuals with higher drug abstinence self-
efficacy, suggesting a key moderating role. Intervention strategies that facilitate endogenous oxytocin secretion, enhance
perceived social support, and strengthen drug abstinence self-efficacy may offer promising avenues for reducing
depressive symptoms and supporting long-term abstinence.
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