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Studies have reported that anxiety had a positive effect on depression among substance abusers in males. However, little is known about the mechanism underlying this relationship in substance abusers in males. The purpose of this study was to investigate the mediating effect of loneliness and drug craving between anxiety and depression in substance abusers in males. State-Trait Anxiety Inventory, The UCLA Loneliness Scale, Drug Craving Scale, and The Center for Epidemiologic Studies Depression Scale were employed into this study to investigate 585 substance abusers in males (age range of 20–58 years: M = 33.21, SD = 6.97). Structural equation modeling and the bootstrap approach were used to analyze the mediating effect of loneliness and drug craving on the relationship between anxiety and depression. The results indicated that: Loneliness had a significant positive correlation with anxiety (r = 0.37, p < 0.001) and depression (r = 0.49, p < 0.001); Drug craving had a significant positive correlation with anxiety (r = 0.28, p < 0.001) and depression (r = 0.39, p < 0.001). Loneliness and drug craving mediated the link between anxiety and depression. There was a significant positive correlation between substance abusers in male’s anxiety, loneliness, drug craving, and depression. Loneliness and drug craving had a significant mediating effect on the relationship between anxiety and depression. Therefore, it was suggested that substance abusers in male’s anxiety and depression might be improved and driven by decreasing loneliness and drug craving. Targeted interventions to decrease substance abusers in male’s loneliness and drug craving should be developed, implemented, and help them to recover.
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INTRODUCTION
WHO surveys show that depression is an increasingly important factor affecting physical and mental health in the 21st century (Holden, 2000). Approximately 300 million people worldwide suffer from depression, and about 800,000 people commit suicide owing to depression each year (WHO, 2018). By 2020, depression will replace cancer as the world’s second most common disease (Brundtland, 2001). According to the Global Burden of Disease survey, depression’s disease burden ranks first in terms of years of healthy life lost due to a disability, with a weight of about 10.3% (Smith, 2014); and it is extremely painful (Ledford, 2014; Herrman et al., 2019). Depression is a common and easily neglected mental illness. It has become a major factor of “mental disability” worldwide, especially among young and middle-aged individuals (Vos et al., 2017). Depression is also called a depressive disorder, a type of mood disorder characterized by significant and lasting depression. It has the characteristics of chronic, recurrent, persistent, and high suicide rates (American Psychiatric Association, 2013). Early detection of depression tendencies and mild depression could allow for timely and positive intervention, which could prevent further depression of depression, it is of great significance to find a rapid, objective, and accurate diagnosis of depression and the best treatment for affected individuals. Recently, many empirical studies have found that anxiety, loneliness, drug craving, and depression are significantly positively correlated and affect each other among different groups of people (Chen et al., 2017; Xiao et al., 2018; Wolitzky-Taylor and Schiffman, 2019; Chen et al., 2021; Dziedzic et al., 2021; Kara et al., 2021). This study intended to further explore the mechanism of loneliness and drug craving in the relationship between anxiety and depression in drug users. This was not only helpful for a deeper understanding of the mechanism of anxiety affecting substance abusers in male’s depression, but also for guiding the prevention and treatment of depression, helping avert the occurrence of psychological and behavioral problems, and aid in improving the drug users’ health.
The comorbidity of depression and anxiety has become a current hotspot in global psychiatry circles and is gradually attracting the attention of scholars in different fields (Wang Y. H. et al., 2020; Katz et al., 2020; Santini et al., 2020). Anxiety is a common mental health problem, and individuals in anxiety often feel irritable and worried (Bekker et al., 2003). Some have found that social anxiety and depression accompany and affect each other (Hamilton et al., 2016; Klemanski et al., 2017). Anxiety is a factor that can more likely increase the risk of depressive symptoms and is an important predictor of depressive symptoms (Beesdo et al., 2007; Ottenbreit et al., 2014). A multiple pathways model to anxiety-depression comorbidity proposed by Cummings et al. (2014), showed that anxiety occurred in both depressive symptoms and depression. In addition, some experimental studies found that teenagers with anxiety disorders were three times more likely to show depressive symptoms than teenagers without them (Kessler et al., 1999). The relationship between anxiety and depression among different groups has been confirmed. Anxiety can positively predict depression, and simultaneously, there is a significant positive correlation between depression and anxiety (Beiter et al., 2015; DeVito et al., 2019; Yang et al., 2019). Some longitudinal studies found that as anxiety level increased, the individuals’ depression level also increased, which confirmed the clinical comorbidity of anxiety and depression (Wang Y. et al., 2020). Based on the above discussion, this study explored the relationship between anxiety and depression in substance abusers in males and its internal mechanism. Furthermore, it hypothesized that there was a significant positive correlation between anxiety and depression (H1).
Loneliness refers to a negative psychological experience that occurs when the interpersonal communication and intimacy desired by an individual cannot be satisfied; it is often accompanied by multiple negative emotions (Weiss, 1987; Asher and Paquette, 2003). Loneliness, anxiety, and depression are common health problems for individuals (Moeller and Seehuus, 2019; Igbokwe et al., 2020). If the individual has a high level of loneliness, it will cause depression and anxiety (Cacioppo et al., 2015). Some scholars have suggested that loneliness and depression have similar characteristics, but their performance was different (Heinrich and Gullone, 2006; Erzen and Çikrikci, 2018). Loneliness is a common life experience and changes with age (Nicolaisen and Thorsen, 2017). Some studies demonstrated through empirical research that loneliness, depression, and anxiety are inextricably linked (Richardson et al., 2017; Michalska da Rocha et al., 2018). A significant correlation analysis found a positive correlation between loneliness, anxiety, and depression (Jing et al., 2012; Ostovar et al., 2016; McHugh Power et al., 2020). A previous study showed loneliness had a significant mediating effect on anxiety and depression (Ebesutani et al., 2015). Based on the existing literature, it appeared there was a close relationship between loneliness and anxiety and depression, which may be a mediator variable worth considering. Therefore, this study hypothesized that loneliness mediates the relationship between anxiety and depression in substance abusers in males (H2).
Drug addiction is a physiological, psychological, biological, and social disorder. It presented huge challenges to social governance and public safety and harms the health of drug users and their families (Cami and Farré, 2003; Cardinal and Everitt, 2004; Bachi et al., 2017). Individual drug addiction is affected by many factors, among which drug craving is one of the most important factors leading to drug addiction (Self, 1998). Drug craving is a strong and uncontrollable desire for drug users to feel the effects of psychoactive substances they have experienced and the driving force to continue using drugs regardless of serious consequences (Bo et al., 2007). The increase in drug craving will reduce the pleasure that users get from drugs (Robinson and Berridge, 1993), thereby increasing the experience of anxiety and depression. Drug users with low drug cravings have relatively low levels of anxiety and depression (De Los Cobos et al., 2011). The self-discrepancy theory believes that when an individual has drug cravings, there will be a gap between the actual self and the ought self, which makes the individual extremely prone to negative emotions related to anxiety and depression (Higgins, 1987). In addition, scholars found that an individual drug craving has a significant predictive effect on anxiety and depression, and there is a positive correlation between drug craving and anxiety and depression (Swift and Stout, 1992; Witkiewitz and Bowen, 2010; Xiao et al., 2018; Wolitzky-Taylor and Schiffman, 2019). Therefore, this study hypothesized that drug craving has a mediating effect on anxiety and depression in substance abusers in males (H3).
METHODS
Design and Participants
A cross-sectional survey was conducted at Yaan Men’s Compulsory Drug Rehabilitation Center, Yaan, Sichuan Province. A total of 600 male substance abusers were recruited from Yaan Men’s Compulsory Drug Rehabilitation Center between May 20 and May 25, 2020. The inclusion criteria were as follows:1) age ≥ 18 years old, 2) Male substance abusers, 3)Yaan Men’s Compulsory Drug Rehabilitation Center managers and doctors assented that the recipient was able to participate in the study, 4) could speak and read Mandarin, and 5) signed an informed consent form for voluntary participation in the study. The exclusion criteria were as follows: diagnosed with severe mental illness or cognitive impairment.
Methodological Details and Procedures
The male substance abusers in Yaan Men’s Compulsory Drug Rehabilitation Center during the rehabilitation consolidation period were surveyed. The management of the drug rehabilitation center was responsible for issuing questionnaires to male substance abusers. Permission was obtained from the University’s Human Research Ethics Committee. Before administering the questionnaire, participants read the information on the study, and conditions for consent. The information stressed that participation was completely voluntary and anonymous. The survey was conducted within Yaan Men’s Compulsory Drug Rehabilitation Center, it took approximately 20 min to complete the questionnaires. After the questionnaires were completed, they were collected immediately and checked for missing information. Incomplete or incorrect questionnaires would be rejected. A total of 600 questionnaires were distributed in Yaan, fifteen invalid questionnaires were excluded, and a total of 585 valid ones were returned, a response rate of 97.5%. Participants ages ranged between 20 and 58 years (M = 33.21, SD = 6.97). The types of drugs the participants used mainly include Heroin (8%), Cannabis (3%), Cocaine (1%), K powder (5%), Methamphetamines (59%), and Others (24%). Demographic information of substance abusers (see Table 1). Substance abusers’ diagnoses, which were based on the criteria of the Diagnostic and Statistical Manual of Mental Disorders-Fifth Edition (DSM-5; American Psychiatric Association, 2013), were made through treatment team consultation, which included a psychiatrist, a Psychologist, a general physician, and substance use counselors.
TABLE 1 | Demographic information of substance abusers (N = 585).
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A total of five questionnaires were used in this study.
General Demographic Questionnaire
A self-developed questionnaire was implemented to obtain information on general demographic variables, such as sex, age, level of education, marital status, mainly drug used, and the average number of drug abuse.
State-Trait Anxiety Inventory
State and Trait anxiety symptoms were assessed using the State-Trait Anxiety Inventory (STAI) (Spielberger and Gorsuch, 1983), which has been found to be both reliable and valid among china samples (Zheng et al., 1993). The questionnaire has a total of 40 items, consisting of two subscales: State Anxiety Inventory (S-AI) and Trait Anxiety Inventory (T-AI), each containing 20 items. This item was graded on a scale of 1 (not at all) to 4 (very much). Responses for the State Anxiety scale assess intensity of current feelings “at this moment” (e.g., I'm worrying now, and I feel that this kind of worry exceeds the possible misfortune). Responses for the Trait Anxiety scale assess frequency of feelings “in general” (e.g., I worry too much about some things, but in fact they don’t matter). Cronbach’s alpha value for reliability for State-Trait Anxiety Inventory was 0.91 in our sample.
The UCLA Loneliness Scale
Loneliness was assessed using the UCLA Loneliness Scale [Version 3] (Russell, 1996), Some researchers conducted applicability tests in China (Tan et al., 2016). The UCLA Loneliness Scale comprises 20 items such as “Do you feel close to people?” and “Do you feel left out”. Participants rated each item on a 4-point scale, ranging from 1 (never) to 4 (always). Higher scores represent higher levels of loneliness. In the current study, the internal consistencies of this scale were α = 0.82.
Drug Craving Scale
The craving belief scale was compiled by Jiang and Lin (2000). The questionnaire has a total of 22 items (such as “Taking drugs can enhance sexual performance, taking drugs is a good way to refresh yourself, and taking drugs can relieve stress”), consisting of three dimensions (e.g., Drug cognition, Irrational belief, and Craving degree). This item was graded on a scale of 1 (strongly disagree) to 5 (strongly agree). This study overall Cronbach’s α coefficient was 0.95.
The Center for Epidemiologic Studies Depression Scale
The CES-D Scale contains 20 item (Radloff, 1977). The questionnaire included 20 items; one exemplar was “I think the future is full of hope.” This item had to be answered on a scale of 1 (rarely or none of the time) to 4 (most or all the time), with higher scores indicating more depressive symptoms. The internal consistency of the questionnaire was good (α = 0.86).
Data Analysis
In this study, SPSS 22.0 and AMOS 21.0 were used for data collation and analysis. Statistical methods included reliability, descriptive statistics, and correlation analyses. Descriptive statistics were expressed in percentage, mean, and standard deviation. Spearson correlation analysis was performed to explore the correlations between age, anxiety, loneliness, drug craving, and depression. AMOS 21.0 was used to analyze loneliness and drug craving had significant mediating effects between anxiety and depression. Mediation effect tests were performed according to the two-step procedure recommended by Gerbing and Anderson (1988). If the 95% confidence interval of the mediating effect did not include 0, the mediating effect was significant; otherwise, the mediating effect was not significant. In our research, anxiety was considered the independent variable, depression was considered the dependent variable, loneliness and drug craving were considered the mediating variable to construct the mediating effect model.
RESULTS
Correlational Analysis
Means, standard deviations, and correlations among the study variables were presented in Table 2. Specifically, correlation results demonstrated that loneliness, drug craving, and depression were all positively correlated with anxiety; drug craving and depression were all positively correlated with loneliness, age was negatively correlated with loneliness. Besides, drug craving and positively correlated with depression; As such, H1 was confirmed.
TABLE 2 | Descriptive statistics and correlations (N = 585).
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Based on existing studies and relationships between variables, we used structural equation modeling (SEM) to analyze the relationships among the variables with anxiety as the exogenous (“independent”) variable and depression as the endogenous (“dependent”) variable after controlling for age. We used a percentile Bootstrap method to repeatedly sample and test for a mediating effect test. If the 95% confidence interval of the mediating effect did not include 0, the mediating effect was significant; otherwise, the mediating effect was not significant. According to the testing procedure of mediating effects (Wen and Ye, 2014), the direct effect of anxiety on depression was to be tested first, followed by the fitness of the model and the significance of each path coefficient after adding in the mediating variable. The direct effect path coefficient of anxiety on depression was significant (β = 0.57, p < 0.001).
We assigned loneliness and drug craving as mediating variables between anxiety and depression. The fitness results were as follows: χ2/df = 2.319, RMSEA = 0.048, GFI = 0.997, TLI = 0.971, CFI = 0.994. The results can be seen in Figure 1; Table 3, the path coefficients between anxiety and loneliness (β = 0.36, p < 0.001), loneliness and depression (β = 0.36, p < 0.001), age and loneliness (β = −0.01, p < 0.05), anxiety and drug craving (β = 0.50, p < 0.001), and drug craving and depression (β = 0.15, p < 0.001) were significant. However, after adding the mediating variable, the path coefficient between anxiety and depression turned from (β = 0.57, p < 0.001) decrease to (β = 0.35, p < 0.001). This study showed that loneliness and drug craving mediated the link between anxiety and depression. Therefore, the results supported H2 and H3.
[image: Figure 1]FIGURE 1 | Structural equation model (standardized coefficients). Notes. *p < 0.05; **p < 0.01; ***p < 0.001.
TABLE 3 | Intermediate effect bootstrap test.
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The present study explored correlations between anxiety, loneliness, drug craving, and depression among Chinese substance abusers in males. However, the psychological factors of substance abusers in female’s depression have not been investigated. Previous studies have found that gender have been found to affect anxiety, loneliness, depression, and craving, male and female have significant differences in these psychological factors (Zilberman et al., 2007; McHugh et al., 2018; Gao et al., 2020; Liu et al., 2020). Thus, future research may also examine how psychological variables (anxiety, loneliness, drug craving, and depression) affect Chinese substance use disorders in females.
This study also investigated the relationship between anxiety and depression in substance abusers in males and its underlying mechanism. The correlation analysis results showed that anxiety and substance abusers in male’s depression were significantly positively correlated, and the research hypothesis H1 was verified. These findings were consistent with previous results on the relationship between anxiety and depression (Panova et al., 2020; Rehman et al., 2021). The mental health of drug users is not only related to the drug itself, but criminal awareness and criminal behavior may also have a significant impact on the mental health of drug users. Many studies have shown that drug users experience problems such as maladjustment and poor mental health (Song, 2002; Ting, 2004; Qu, 2006). Clinically, the comorbidity of anxiety and depression is quite common. Anxiety and depression are both painful and unpleasant emotional experiences, and drug addicts intend to escape them by taking drugs. Previous studies have found that anxiety and depression are the main negative emotions experienced by drug addicts (Lei et al., 2004). After confirming the relationship between anxiety and depression in male drug addicts, it is necessary to explore further whether there is a mediating effect between anxiety and depression in male drug addicts, loneliness, and drug craving. The study results expanded on related research regarding the mechanism of depression in male addicts as well as the intervention in their depression.
Second, this study revealed that loneliness had a significant mediating effect between anxiety and substance abusers in male’s depression and further confirmed Hypothesis 2. Simultaneously, the effect of anxiety on the depression of substance use disorders in males can be realized by directly predicting the depression of substance abusers in males on the one hand and through the mediating effect of loneliness on the other. This was consistent with the results of previous studies; loneliness plays a crucial role in individual development. In different groups, anxiety can affect depression levels by acting on loneliness (Ebesutani et al., 2015). The correlation analysis verified the findings of the predecessors that loneliness has a significant positive predictive effect on anxiety and depression (Ostovar et al., 2016; McHugh Power et al., 2020). Interpersonal theories of depression indicate that positive interpersonal relationships are a protective factor for reducing individual depression (Hammen, 1999) and that autistic patients often show negative interpersonal relationships. Therefore, loneliness has a significant predictive effect on depression and anxiety (Greco and Morris, 2005; Qualter et al., 2010). The results of this study also indicated that loneliness is the main way that anxiety acts on depression, which provides a theoretical basis for targeted and efficient intervention measures, and is significant in alleviating the symptoms of substance abusers in male’s depression and promoting physical and mental health. Therefore, compulsory drug rehabilitation center managers should pay attention to observing the performance of substance abusers in male’s anxiety and loneliness and determine and intervene early to prevent and relieve symptoms of depression effectively.
To clarify how anxiety affects depression in substance use disorders in males, a social cognitive theory (Bandura, 1986) of this research proposes a drug craving mediation model, which helped clarify the mediating mechanism between anxiety and depression in substance abusers in males. This study found that drug craving played a significant mediating role in the relationship between anxiety and substance abusers in males depression. This result supported Hypothesis 3. Drug craving is an important factor that triggers individual negative emotions (anxiety and depression). The relationship between drug cravings, depression, and anxiety has received much research attention (Xiao et al., 2018; Wolitzky-Taylor and Schiffman, 2019), but there are considerably few empirical studies on how drug craving affects depression and anxiety. First, drug addicts with strong drug cravings show a high intensity of motivation toward drugs. The motivational dimensional model of affect (Gable and Harmon-Jones, 2010) suggested that the high intensity of approaching motivation often induces positive emotions, which makes individuals focus on the goal they want to achieve—drugs—and persistently seek them out. When drug users have a strong desire for drugs but cannot obtain them normally, this high intensity of approaching motivation will cause more negative emotions, and anxiety and depression are typical representative emotions (Zou et al., 2011). Second, according to an Affective Processing Model of Negative Reinforcement (Baker et al., 2004), as drugs have a reward-enhancing effect on addicts, drug consumption produces bliss and transcendence. This is the simplest and most effective way for drug addicts to resolve negative emotions; however, it also triggers new and higher levels of anxiety and depression and produces a vicious circle. On this basis, this study confirmed that anxiety could affect substance abusers in male’s depression through the mediating effect of a drug craving. This not only revealed the mechanism of anxiety’s influence on substance abusers in male’s depression but also provides a new perspective for later stage mental health interventions.
Reflecting on the whole process of this research, it was found that the research still had the following limitations: Firstly, with the cross-sectional design, the characteristics of changes in the time course of each variable cannot be obtained. Secondly, the number of survey samples was limited and didn’t have broad representation. Thirdly, only the psychological factors of substance abusers in male’s depression have been investigated, and there was a lack of exploration of its physiological mechanism. Finally, this research only focused on the relationship between anxiety and depression in male drug users and its impact mechanism, and needs to consider other mediating variables, such as self-control, self-efficacy, and self-esteem. These deficiencies should be improved in future research.
CONCLUSION
The results indicated that: Loneliness had a significant positive correlation with anxiety and substance abusers in male’s depression; Drug craving had a significant positive correlation with anxiety and substance abusers in male’s depression; Loneliness and drug craving mediated the link between anxiety and substance abusers in male’s depression. In addition, it provided results that may be helpful for the development of new interventional strategies to improve the management of mental health in drug addicts. Overall, this study deepened and expanded the researches about depression, and it provided more clear pathways and strong scientific bases for reducing depression from mood perspective in substance abusers in Males. This study indeed has an important practical significance.
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