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ABSTRACT 
Heroin addiction and depression have recently become more serious, seriously affecting people’ s lives. The 
relationship between them has been well discovered, but the role gender plays in this relationship remains unclear. 
Therefore, the purpose of this paper is to discuss the relationships between heroin addiction, depression and their 
treatments, and the role of gender differences in these relationships. Firstly, heroin addiction and depression are 
separately introduced, including their impacts, gender difference and treatments for heroin addiction. Reviewing 
previous literature shows a strong correlation between heroin addiction and depression, and they influence and 
contribute to each other. This relationship leads to our focus on patients with both heroin addiction and depression. 
We find that gender plays a role in influencing the level of both diseases and the outcomes of treatments, showing that 
women have higher depression scores before treatments and their depression scores decrease faster after treatments. In 
conclusion, heroin addiction and depression are both influenced by gender, and women and men react differently to 
treatments, so future research should consider this factor when choosing treatments. Moreover, treatments should be 
studied and categorized to fit both genders’ specific needs. 
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1. INTRODUCTION 

Drug addiction is a chronic illness that causing 
people to continuously crave drugs despite the harmful 
effect of drug use [1]. Specifically, the use of drugs can 
create a feeling of pleasure, or “high”, and lead to 
physical and psychological addiction by activating the 
brain reward system and changing the way of brain 
functioning [1, 2].  

One of the common drugs is heroin, which is a 
highly addictive opiate substance. Similar to all other 
drugs, heroin use has many detrimental influences, and 
it already become very popular. Many studies have 
found heroin addiction to be an increasingly serious 
concern worldwide [3, 4]. It is reported that the rate of 
heroin use and heroin addiction increased significantly 
in recent years. As a result, there is also an increase in 
the number of deaths related to heroin overdose [4]. 
Moreover, heroin addiction can bring many devastating 

consequences to the addicts, including health 
impairment, financial difficulties, social problems, etc. 
In the meantime, it has a strong adverse effect on the 
psychological state of heroin users, so it is associated 
with many mental disorders [5]. 

Specifically, researchers have noticed depression as 
an important psychological issue among heroin users [6, 
7]. It is a common mental illness characterized by losing 
interest in daily activities, feelings of sadness, and so on 
[1]. Several studies concluded a substantially higher 
prevalence rate of major depression among heroin users 
than the general population [6, 7]. This might indicate a 
potential relationship between heroin addiction and 
depression. Additionally, to help heroin addicts recover 
from addiction and related depressive symptoms, many 
treatments are adopted. These treatments are proved to 
influence reducing addiction and depressive levels of 
heroin users [7]. 
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Furthermore, it is remarkable that gender plays an 
essential role in heroin addiction, depression, and 
treatments [3, 8]. However, few studies have clearly 
demonstrated the relationship between these variables 
and how gender moderates this relationship. Therefore, 
we developed our aim to discuss the relationships 
between heroin addiction, depression and their 
treatments, and the role of gender differences in these 
relationships. We believe that these are important to 
understand since they can help people better prevent the 
detrimental effects of heroin addiction and depression 
on both individual users and society.  

In this review, to clarify the research questions, we 
will first introduce heroin addiction and depression by 
discussing their impacts and the role of gender 
differences in them separately. Then, the treatments for 
heroin use will be discussed. At last, we will talk about 
the relationships between these variables and how 
gender may affect these relationships.  

2. HEROIN ADDICTION 

2.1 Impact of Heroin Addiction 

About heroin addicts, heroin affects them physically 
and psychologically at the same time. Aksu et al. [9] 
found that somatization was more prevalent in heroin 
addicts, whose SCL-90 subscales somatization values 
are even higher than alcohol addicts. They are more 
likely to feel serious discomforts such as headaches, 
dizziness, insomnia or nausea, but cannot be detected as 
having significant pathological changes from medical 
examination. At the psychological level, heroin addicts 
will also have higher levels of negative emotions such 
as anger, hostility towards others and interpersonal 
sensitivity [9]. Individuals who use heroin on a long-
term basis are more likely to exhibit multiple physical 
and mental health disorders, including depression, 
anxiety, hepatitis, and tuberculosis [10]. 

At the same time, the increase in heroin addicts will 
also have some social effect. Firstly, regarding crime 
rates, heroin addicts may choose to commit crimes to 
get more money to buy drugs [11]. Moreover, this 
would have a great social cost. Treatment for heroin use 
disorders, chronic infectious diseases caused by heroin 
and their treatment, overdose deaths from heroin, 
neonatal cut-off syndrome, and loss of productivity are 
all costly to address. In the United States alone, the 
social cost of heroin addiction is $51.2 billion (in 2015 
dollars), or an average of $50,799 per heroin addict [12]. 

In conclusion, heroin addiction can cause 
psychological and physical illness and many social 
problems and costs to society. 

 

2.2 Formation of Gender Difference and Its 
Impacts on Heroin Addiction 

The addiction of heroin for both males and females 
has devastating consequences. However, there are 
significant differences in the development of heroin 
addiction between men and women due to biological 
and social effects. Through the data statistics of clinical 
patients, it can be learned that there is diversity in the 
subtle biological foundation of male and female, initial 
marriage condition for male and female patients, the 
time of first drug attempt, the time of the first treatment 
attempt and whether the rehabilitation course can be 
completed well [13]. Therefore, an in-depth study on the 
relationship between gender factors and heroin 
addiction is of practical significance for preventing 
subsequent drug use and the treatment of addicted 
patients. 

2.2.1 Biological Aspects 

There is growing evidence that there are 
biologically-based sex differences at every stage of drug 
addiction in both humans and laboratory animals [14-
16]. Sex differences in the developmental origin and 
expression of the nervous system may lead to sex 
differences in addictive behaviours. Although there is 
evidence that many qualitative aspects of the addiction 
stage do not differ significantly between men and 
women [16]. However, according to multiple studies, 
the biology of pain and opioid addiction is different in 
women and men [14, 15]. Focusing on both similarities 
and differences between men and women in the 
biological aspects in addiction progress will improve the 
feasibility of prevention and treatment of addiction 
disorders. 

In substance abuse, the differences in the number of 
users and the increase in substance abuse were marked 
by gender. Based on the prevalence of the total sample 
from 2007 to 2014 (N = 447,188), while non-medical 
use of prescription opioids declined steadily, heroin use 
became dramatically famous for both men and women, 
and female heroin use increased at a faster rate than 
males [15]. It can be said that there was a linear increase 
in heroin use and a marked difference in rates of change 
between men and women in the use of heroin [8]. 
Currently, researchers have highlighted the associations 
of four well-known key neurological factors with 
addiction: dopamine, mu-opioid receptor (MOR), kappa 
opioid receptor (KOR), and brain-derived neurotrophic 
factor (BDNF) and how they interact with gender [16]. 
Specific chemical secretions in the body activate the 
brain and nervous system in gender-specific ways: sex 
discrepancy plays a vital role in the regulation of the 
dopamine system;  specific genotypes of MOR are 
associated with the risk of a heroin use disorder, with 
gender differences that have not yet been identified; 
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KORs creates a difference in how men and women 
experience addiction, and BDNF receptor may be 
responsible for the plasticity of emotional and 
motivational circuits, affecting addictive behaviors [16]. 
In addition, gonadal hormones also impact the 
relationship between neural function and sex difference, 
which is sensitive to the stage of addiction [16, 17]. 
Furthermore, when female subjects were placed in the 
experimental group in rodents, the results showed 
gender differences in the nervous system’s modulation 
of pain response and opioid-related pain reduction [17]. 
On the other hand, when subjects with opioid 
dependence were exposed to the laboratory stress 
paradigm, women reported greater subjective stress than 
men [14]. Even though women were less responsive to 
cortisol in stressful tasks, the increased subjective 
response of both the inactive cortisol and women may 
be markers of HPA axis disorder, increasing women’s 
vulnerability to relapse [14]. In experiments that 
examined more than just basic physiological differences, 
it was found that women were twice as likely as men to 
develop mood disorders or anxiety disorders and that 
people with lifelong mental disorders were 
approximately three times as likely to rely on other 
substances, regardless of gender [18]. All the above 
concepts highlight the importance of gender-sensitive 
prevention and treatment approaches. 

2.2.2 Sociological Aspects 

For heroin patients, they face many of the same 
environmental issues, such as family relations, financial 
resources, and social condemnation [13]. However, 
gender differences make men and women affected 
differently by these environmental issues. The financial 
sources of heroin use are different, which also 
confirmed gender differences. Compared to men, family 
support or partners' savings are often a vital source for 
female heroin purchases [19]. And the original family 
also affects heroin use differently in men and women 
[20]. A huge proportion of female patients come from 
dysfunctional families of origin. In the family formed by 
single patients, the probability of male patients living 
with their children is lower than that of female patients 
[20]. 

In conclusion, female addicts were more likely to 
have experienced childhood trauma, such as sexual 
abuse and violence, and were more likely to be married 
and have children. Meanwhile, using heroin with their 
husbands or partners is reported by women. Those 
compare the different previous situations which lead 
males and females to use heroin.  

2.3 Treatments for Heroin Addiction 

Two main treatments are frequently used for heroin 
addiction: pharmacological treatment and rehabilitation 

[6, 21, 22], and they are still widely used today. The 
pharmacological treatment provides medicine to treat 
opioid dependence, including detoxification and 
methadone maintenance treatment (MMT). 
Rehabilitation does not contain medicine, but it treats 
opioid users by arranging psychological counselling and 
psychotherapy. In this paper, we mostly focus on MMT 
and psychological counselling.  

2.3.1 Methadone Maintenance Treatment  

Methadone maintenance treatment (MMT) has been 
used to treat opioid dependence since the 1960s. It is 
one type of opioid maintenance treatment (OMT), the 
most commonly used treatment for heroin addiction [23]. 
After decades of development and application, MMT is 
still being proved valid and used in many current studies 
to treat heroin addiction [23, 24]. Today, heroin addicts 
in MMT are often engaged in the research that discovers 
the correlated factor of heroin addiction, like loneliness 
[24, 25] and pain [24].  

2.3.2 Psychological counselling  

Counselling is a commonly used rehabilitation 
method for opioid dependence users. This type of 
treatment is usually associated with pharmacological 
treatments and interact with each other to influence the 
outcome of treatments. Peterson et al. [21] concluded 
that opioid use hospital inpatients in the US received 
both detoxification and rehabilitation as treatments, and 
the discharge rate of inpatients increased from 1993 to 
2016. Researchers also found that there were 
interactions between these two types of treatments. 
Research conducted in 2018 reported that patients 
receiving both educational and behavioural counselling 
(EBC) and MMT had better attendance and knowledge 
of heroin addiction than those who only received MMT 
[26]. Li et al. [24] also found the relationship between 
counselling and loneliness when they were researching 
the pain level in MMT. 

3. DEPRESSION 

3.1 Impact of Depression 

At the present time, more people no longer have to 
worry about food and clothing, and psychological 
problems are becoming more of a concern, the most 
widely known of which is depression. People are more 
concerned about their mental health, but the number of 
people suffering from depression is increasing due to 
the increasing social pressure, with teenagers accounting 
for a large proportion of depressed people. 

Depression can have several effects on a person’s 
health. It can be more harmful to specific groups of 
people. For example, when women with a major 
depressive disorder are pregnant, although they have the 
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same symptoms as non-depressed pregnant women, 
their suicidal tendencies, guilt, and early insomnia are 
more severe [27]. Even after treatment, the vast majority 
of older people with major depression are more likely to 
have residual symptoms of depression, which can also 
cause them [28]. 

3.2 Formation of Gender Difference and Its 
Impacts on Depression 

The former data convinced that heroin addicts have 
a greater possibility of fighting mental disease and 
symptoms simultaneously. In this regard, gender is a 
major influence factor, reporting that there are 
distinguishable differences between males and females 
under the condition of the same kind of mental disease. 
From last century, scholars have underscored the gender 
difference in depression based on the clinical and 
community samples, showing that nearly twice as a 
number of women experience depression as men [29]. 
As more and more research emerges and society 
changes, it is also critical to take a developmental 
perspective. According to Rungreangkulkij [30], the 
scholar states that depression is one of the most 
common disorders affecting women in each nation, 
highlighting that gender is a vital determinant of mental 
health. Meanwhile, the paper has shown that the effect 
of depression on all-cause mortality is stronger in men 
even though the influence of the age factor is still 
unclear [31]. Therefore, it can be said that there are a 
variety of different factors that contribute to gender 
differences in the relationship between depression and 
gender. Differences in age, biology, socio-cultural 
background and race are all variables to gender 
differences in the impact and proportion of depression, 
especially biological foundation and social environment 
contributing to the gender difference in depression. 

3.2.1 Biological Aspects 

Women are twice as likely as men to be diagnosed 
with depression, and there are physical sex differences 
in symptoms, severity, and antidepressant response [32]. 
Regardless of the interplay of biological, psychological, 
and socio-cultural influences, there are fundamental 
physiological differences in the brain and nervous 
system between men and women that play a role in 
producing and influencing emotions, especially negative 
ones. Based on the study, higher CRP levels were 
associated with greater depressive symptom severity in 
women (P = 0.02). In contrast, higher C-reactive protein 
levels were associated with observed increases in mood, 
cognitive symptoms, the activity of interest, and the 
severity of suicide but were not significant in men (P = 
0.68) [33]. There was some consistency in how often 
depressive symptoms occurred and to what extent they 
were diagnosed between men and women at each age. 
For example, adolescence is a critical period for the 

development of depression. The data of a national 
survey on adolescents aged 12-17 in the United States 
(N=101 685) for 6 consecutive years (2009-2014) were 
used to describe the gender difference in the incidence 
of depression by age. The incidence ratio of specific age 
was calculated [34]. The cumulative incidence of 
depression between the ages of 12 and 17 was 13.6% in 
males, and 36.1% in females and incidence was 
significantly higher at ages 13 to 17 than at ages 12 (P 
<0.05), ), which means biological mechanism 
contributes to this stark sex difference. Neuroendocrine 
factors, particularly the regulation of mood by sex 
hormones and the development of brain organs during 
adolescence as the peak of gender differentiation, vary 
the likelihood of depression in both men and women 
[35]. Also, it is obvious that elderly women had 
significantly more depressive symptoms than men [32]. 

Compared to heroin addiction, the gender difference 
in depression reveals a health disparity, especially in 
adolescence. Yet, no matter for female or male, the 
magnitude of the difference demonstrates that 
depression should not be overlooked. 

3.2.2 Sociological Aspects 

From the perspective of sociology, the gap between 
rich and poor and gender inequality leads to gender 
differences, which have a more significant impact on 
depression, such as the artificial elimination of 
discrimination against women in society, the stereotype 
of men and women, and the lower social status of 
women compared to the majority of men [13]. However, 
the gender difference in depression is smaller in 
countries and regions where gender equality is valued 
and practiced to some extent [36]. As for the pooled 
sample by Shervin Assari [13] showed that gender 
interacted with the effects of income on major 
depressive episodes, suggesting that the association 
between household income and major depressive 
episodes is larger for women than men.  

In race by gender-specific models that controlled for 
other SES indicators, as for African American men and 
white women, high income could be the risk factor for 
the former and the protective factor for the latter [13]. 
Evaluating the magnitude of gender differences in 
depression, women have higher major depression and 
depression symptoms than men. Such a stereotype can 
be harmful to both women and men.  

4. RELATIONSHIPS 

4.1 Relationship between Heroin Addiction and 
Depression 

The relationship can be separated into two parts: 
How heroin addiction can affect depression and how 
depression can influence heroin addiction. 
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Firstly, when a person is addicted to heroin, they 
will be more likely to suffer from depression than those 
who do not take heroin. From a neurobiological 
perspective, Kosten et al. [37] found that two crucial 
neurotransmitter systems that undergo physiological 
changes due to chronic drug use are serotonin and 
dopamine, which contribute to depression and substance 
abuse in vulnerable individuals. Subsequently, the 
serotonergic system becomes disorganized and reacts to 
the dopamine effect of the drug, making heroin users 
more susceptible to depression [37]. Next, Seifert et al. 
[38] found that people who were chronically dependent 
on heroin had a reduction in the volume of the nucleus 
accumbens in their brains, which led to an increased 
incidence of depression in them. Meanwhile, people 
with depression are also more likely to use drugs and 
become addicted. Their depression levels are usually 
several times higher than those of the general population 
[6]. They are more likely to be caught up in negative 
emotions and thus more likely to use drugs to relieve 
their feelings.  

In conclusion, there is a strong correlation between 
heroin addiction and depression, and they influence and 
contribute to each other. Individuals relieving 
depression state by taking heroin, and then the heroin 
will make their depression worse. 

4.2 Overview for Gender Difference 

Based on former relevant papers, it is believed that 
male and female difference is significant in causal 
factors of heroin addiction and depression and 
influential to the initiation of heroin use and the 
sequence of the treatments. 

According to the 2010 U.S. Census, 50.8% of 
women have an addiction disorder [16]. From various 
studies in this field, there is a significant disparity 
between the sexes in terms of the purpose of use, the 
biology of addiction, the triggers of addiction, the 
experience of withdrawal, and the likelihood of relapse 
[16-18].  On the other hand, the gender gap in 
depression is obvious. The fact that women are much 
more inclined to be diagnosed as depressed than men 
reflects gender differences in neural and physiological 
basis, social environment, age, and many more factors 
that have not been fully explored [32-34]. Even though 
there are some unavoidable variations, the total results 
showed that the main factors basically impact the 
gender gap for heroin addiction and depression. 

The causes of drug addiction are still complicated. 
So does the cause of depression. Individual differences, 
especially differences between gender, have a 
significant impact on the formation of addiction and the 
behaviour patterns displayed. Rather than finding one 
single determinant, scientists have identified several 
psychological and social-cultural preconditions as 

precursors of addiction and depression, demonstrating 
the relationship of gender difference and the other two 
disorders.  

4.2.1 Heroin Addiction and Depression: Gender 
Difference  

According to available research, many heroin 
addicts suffer from co-existing mental disorders, such as 
depression, antisocial personality disorder, post-
traumatic stress disorder and anxiety disorder [13]. In 
addition, addicts are more likely to see symptoms of 
anxiety and depression as well as emotional fatigue and 
apathy due to long-term use or withdrawal from heroin 
[19]. 

Unfortunately, for women, there was a higher 
occurrence of depression and anxiety [34]. After 
seeking a database, women have a greater possibility of 
utilising drugs to dissolve psychiatric problems than 
men [17]. Women surveyed in a methadone treatment 
program reported that they were more likely to use 
drugs to alleviate psychological distress than male 
patients [41]. To sum up, the prevalence of psycho 
problems among women highly seduces them to apply 
heroin as the incorrect solution to solve depression. 

The gender difference among patients with both 
depression and opioids dependence disorder is 
researched, and gender is found to be correlated to many 
influencing factors in the relationship between heroin 
addiction and depression. Butelman et al. [42] had 
found that gender played a role in influencing 
depression comorbidity among opioid dependence users. 
They had found that women had a higher rate of 
conducting depression comorbidity than men [42]. 
Another research also found that depressive disorder in 
women with opioid use disorder had a higher risk of co-
occurring sedative use disorder [43]. However, male 
heroin users with depression were inconsistently related 
to overdose risk in a case study [44] and their opioid 
craving behaviors were indirectly related to childhood 
trauma [45]. Similar results were found by Marchand et 
al. [46] while examining suicidal attempts between 
women and men heroin users with depression, showing 
that the suicidal attempts for women were affected by a 
history of depression while that for men were affected 
by childhood trauma. Although the study of Djurendic-
Brenesel [20] showed that women heroin users were 
more likely to have childhood trauma, men’s suicidal 
attempts were still affected by it. These results show 
that in opioid users, women are more likely to have co-
occurring mental disorders while men are more likely to 
have drug-related behaviors. 
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4.3 Gender and Treatment in Heroin Addiction 
and Depression 

 Before the beginning of treatments, heroin users 
were commonly found to have higher depression levels 
than people who do not take drugs. In this case, 
treatments seem to play an essential role in decreasing 
depression levels. Many studies have found out that the 
depression level of heroin addicts decreased after 
treatments [7, 47]. Wang et al. [48] also referred that 
depression in the female heroin users decreased faster 
during MMT than in the male heroin users. 

A suicidal attempt is also a critical predictor in 
examining depression levels among heroin users in 
treatment. Darke et al. [49] found that young females 
have the highest drug use level and suicide attempts 
among all participants. Also, they indicated that 
participants in drug-free residential rehabilitation had a 
higher rate of suicide attempts [50]. Another research 
held by Darke et al. [50] also found the relationship 
between suicidal rate and treatments, showing that the 
suicidal rate of men did not change after treatments, but 
that of women significantly decreased [50].  

However, some researchers hold different views. 
The research held by Darke et al. [50] found no 
significant difference among treatments on their impact 
of depression. Meanwhile, according to Teesson et al. 
[6], there was a considerable difference between the 
treatment group and non-treatment group in the change 
of depression. The depression level of the treatment 
group was significantly higher than that of the non-
treatment group. Especially, women in the treatment 
group had the highest depression level. These results 
show an adverse opinion on how treatments influence 
depression, indicating that there are still arguments in 
this aspect.  

Due to different outcomes of treatments between 
females and males, choosing treatment becomes 
important, and it is affected by multiple factors. For 
example, Friesen and Kurdyak [51] suggested that 
people with a mental disorder had a lower rate of 
dropping out of the treatment program but were more 
likely to have the treatment stopped by the treatment 
facility early. Gender also plays a role in choosing 
treatments among heroin addicts. According to Zhou et 
al. [11], males are more likely to be in detention 
facilities and MMT clinics. The researchers stated that 
this happened because men were more likely to commit 
crimes and get into prison when they had run out of 
money to afford drugs, so they would be in detention 
facilities to do drug detoxification [11]. While for 
women, heroin addicts had more chores to do, and they 
did not have the time to make MMT a daily routine 
since this program asks people to go to the clinics 
regularly [11]. These results suggest that when choosing 
treatment for heroin dependence users, it is important to 

consider the co-occurring mental disorder and gender as 
factors that will influence the treatment outcome. 
However, the research on this aspect is still limited and 
need future discovery. 

5. FUTURE DIRECTION 

According to the previous studies, there are still 
some general limitations in this field of research. Firstly, 
the majority of the studies did not well control their 
variables. For example, some studies compared the 
result from different treatments of heroin dependence, 
but they did not control the type of treatment by 
themselves. Instead, they recruit participants that 
received treatments from various agencies [6, 7]. Thus, 
this progress will end up with many confounding 
variables that may further affect the validity of the 
results. Secondly, some studies had assessed the level of 
depression or heroin addiction by asking participants to 
do a self-reporting questionnaire [4, 7]. In this case, 
there may be social desirability bias, which may 
influence the assessment’s accuracy. Moreover, an 
evident difference is found in how males and females 
react to the treatment of depression and heroin addiction, 
while few treatments that are widely used now really 
considered the influence of gender differences and 
therefore, the effectiveness of treatments might be 
limited [49]. 

To minimize the adverse effects of these problems, 
researchers may need some improvements. To state it 
more clearly, confounding variables should be 
controlled more strictly with standardized procedures, 
and a professional diagnosis is required for a more 
accurate assessment. Additionally, further research 
needs to pay more attention to the development of 
gender-sensitive treatments. Researchers should take 
gender differences into account when developing new 
treatments, so it may help enhance the effectiveness of 
treatment in both males and females. 

6. CONCLUSION 

Heroin addiction and depression both impact 
people’s lives in many ways. Both heroin addiction and 
depression would impact an individual’s physical and 
mental health, while heroin addiction would increase 
crime rates and financial costs. Gender plays a role in 
influencing both heroin addiction symptoms and 
depression levels. Generally, women are more likely to 
have higher depression levels, and men are more likely 
to express aggressive symptoms, and biological and 
sociological factors cause this gender difference. 
Relationship among heroin addiction, depression, 
gender and treatment has been discussed by focusing on 
individuals with heroin addiction and depression who 
receive treatments, and the result shows that people with 
the mental disorder would be stopped from keep 
receiving treatment by facilities early. Women and men 

Advances in Social Science, Education and Humanities Research, volume 615

2314



   

 

show up in different types of treatments. This result 
shows that heroin addiction and depression are 
frequently co-occurring, and gender difference 
influences both the severity of these diseases and the 
outcome of treatments. Therefore, future researches 
should focus on the gender difference in heroin 
addiction treatments and further improvements are 
needed. 
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