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methamphetamine-, heroin- and
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Abstract

Background: There is little research of psychiatric comorbidity differences among people with different types of
drug dependence in Chinese population. We explored demographic and comorbid psychiatric differences among
methamphetamine- dependent males (MDs), heroin-dependent males (HDs) and methamphetamine and heroin
co-dependent males (M/HDs) in Hunan province, China.

Methods: A cross-sectional, structured and clinical interview method was used to examine differences in DSM-IV-TR
Axis I Disorders among 346 MDs, 698 HDs and 247 M/HDs from three compulsory rehabilitation centers and two
voluntary rehabilitation centers in Hunan.

Results: MDs and M/HDs were younger, more likely to choose inhalation administration, less likely to have a family
history of substance use, less likely to have undergone detoxification treatment, had higher incomes and shorter
duration of drug use than HDs. Overall, methamphetamine-dependence related to higher rates of current and
lifetime psychotic disorders, lifetime hallucinogen use disorders. Heroin-dependence related to higher rates of
current and lifetime substance-induced mood disorders, sedative/hypnotic/anxiolytic and other drug use disorders and
current alcohol use disorder. For M/HDs, they were more likely to have any other lifetime substance use disorders than
MDs and HDs.

Conclusions: There were substantial differences in epidemiological characteristics and comorbidity among MD, HD
and M/HD groups, which highlights the urgent need to develop treatment services and policies for drug-specific
users in China.
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Highlights
We explored demographic and comorbidity differences
in the major types of drug use populations in China.
This was a large population-based and psychiatrist-

conducted study, which assessed the full range of mental
disorders.
These findings can be used to help improve diagnostic

rates and to help develop targeted interventions.

Background
Since the reforms and opening of China began in the late
1980s, the production and use of illicit drugs has dramatic-
ally increased [45]. Heroin was, and remains, the most
commonly illicit drug. Despite a crackdown on the use of
opiates in the last decade, heroin use has not been cur-
tailed. Concurrently, there have been a substantial increase
in the use of synthetic drugs, particularly methampheta-
mine (MA), so-called “magu” pills—an MA derivative; 3,4-
methylenedioxymethamphetamine (MDMA; Ecstasy) and
ketamine [14]. Since national data on synthetic drugs use
was first published in 2004, the percentage of registered
users using heroin decreased from 81.1% to 41.8% at the
end of 2015. Over the same period, the percentage of regis-
tered users using synthetic drugs increased from 9.5% to
57.1% [3, 4]. Between 2008 and 2012, heroin was the most
commonly used illicit drug in China, followed by MA,
either in crystalline form or taken as pills [47]. China cur-
rently faces dual drug use epidemics. Moreover, during the
drug conversion, there was also a co-use of MA and heroin
problem, and comorbidity in M/Ds is still poorly under-
stood. Given the seriousness of MA and heroin use in
China, it is urgent to conduct a detailed and up to date
clinical investigation of these drug users.
MA and heroin differ greatly in many respects, includ-

ing pharmacological features, patterns of use, clinical
effects, and withdrawal symptoms [23, 26] and drug
users with comorbidities have greater psychosocial and
medical problems, poorer prognoses, and higher rates of
relapse than those with only substance use disorder
(SUD) [2, 9, 12, 25, 35, 46]. Thus, we suspect that differ-
ent comorbidities might exist among different drug
addicts. Research on comorbidity with diverse types of
drug use populations is not rare in other countries, but
is still blank in China. Because of the ethnic and racial
differences associated with mental disorders, the limita-
tion of survey-based studies in China indicate a need for
examination of comorbidities in Chinese drug users.
For convenience, we selected study settings in Hunan

province, which has borders with six other provinces
and is heavily involved in the trafficking of drugs be-
tween the two major drug-importing provinces (Yunnan
province and Guangdong province) and from other parts
of China. In addition, we focused on male population,
because the number of registered drug users was 6 times

greater for males than for females in China [4] and there
are gender-related differences in prevalence of comorbid
psychiatric disorders [13, 18]. So we explored these
problems by comparing demographic and drug use char-
acteristics, and current and lifetime prevalence of co-
morbid DSM-IV-TR Axis I mental disorder diagnoses
among MDs, HDs and M/HDs. We believed that the
findings yielded in this study may help to improve diag-
nostic rates; treatment services, and the development of
targeted interventions aimed at MA-, heroin-and MA
and heroin co-dependent users throughout China.

Method
Study settings and participants
Participants were recruited from two sources. Some
came via the public security system because they had
been referred to compulsory rehabilitation centers
(CRCs), which are the major treatment modality for
drug users and responsible for detoxifying arrested drug
users. Others came via the healthcare system because
they were attendees of voluntary rehabilitation centers
(VRCs), which are designated centers for treating sub-
stance addiction. Both the compulsory and voluntary
settings are restrictive environments with structural and
regulatory procedures to control or eliminate access to
drugs. The relapse rate of drug users in the both CRCs
and VRCs was at least 80% and many of them continue
in a cycle of relapse and compulsory or voluntary re-
habilitation. The participants came from urban and from
rural backgrounds. We avoided recruiting the same par-
ticipant at different times and from different sources by
screening their name, birthday and personal identification
numbers. Consecutive current MA-dependent males were
recruited from Hunan Bainihu and Xinkaipu CRCs and
from Hunan Kangda VRC between March 2013 and
January 2014. Consecutive current heroin-dependent
males were recruited from Xinkaipu and Baimalong
CRCs and from the Hunan Second People’s Hospital
VRC between March and October 2008.

Procedures
The research protocol and consent procedures were ap-
proved by the Human Ethics Committee of the Second
Xiangya Hospital of Central South University. Drug use is
illegal in China. The psychiatrists responsible for recruit-
ing emphatically explained to potential participants that
their legal status would not be affected by participation. A
signed informed consent form was obtained from each
participant. The inclusion criteria were: over 18 years of
age; admission in CRCs or VRCs because of using MA or
heroin; mainly using MA or heroin and meeting the
DSM-IV-TR criteria for MA or heroin dependence in the
year preceding admission to the CRCs or VRCs; not hav-
ing used MA or heroin together in the year preceding
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admission; capable of effective communication. Those
who were current MA dependent with previous heroin
dependence and current heroin dependent with previous
MA dependence were classified as M/HDs. We recorded
the name and personal identification number (5 or 6 digits
in CRCs, 18 digits in VRCs) of every subjects before we
started our interview. Anyone who had participated in this
survey before was excluded.
Participants underwent a two-stage assessment. Face-

to-face interviews were conducted by two groups of four
psychiatrists. Demographic information and data about
drug use-related conditions were obtained using a locally
designed format. Current and lifetime diagnoses were
obtained using the Structured Clinical Interview for
DSM-IV-TR Axis I Disorders—Patient Edition (SCID-I/
P), Chinese version [16, 40] (Additional file 1). The
Chinese version of the SCID-I had shown excellent test–
retest reliability; and the Kappa values ranged from
0.937 to 0.981 [40]. In addition, DSM-IV assumes uni-
versality of standard diagnostic criteria with very little
regard to cross-cultural variability [33]. Each psychiatrist
had received interview training from the primary investi-
gator and we have good consistency.
The DSM-IV-TR psychiatric disorders diagnoses included

psychotic disorders, mood disorders, anxiety disorders,
somatoform disorders, and eating disorders. Each psychi-
atric disorder was then classified as independent psychiatric
disorder or substance-induced psychiatric disorder. In the
DSM-IV, the term “independent” or “primary” is used to in-
dicate mental disorders that are not substance-induced and
that are not due to general medical conditions. The DSM-
IV-TR differentiates independent and substance-induced
psychotic disorders using the following guidelines. A diag-
nosis of independent psychosis should be not due to the
direct physiological effects of a substance (e.g., a drug of
abuse or a medication) or of a general medical condition.
For a substance-induced-psychotic diagnosis, the following
criteria must be met: the symptoms [1] are etiologically re-
lated to the substance use; [2] do not precede the onset of
the substance abuse or dependence; [3] persist for less than
a substantial period of time (e.g., about a month) after the
cessation of acute withdrawal or severe intoxication; [5] are
not substantially in excess of what would be expected given
the type or amount of the substance used or the duration
of use; and [6] do not occur exclusively during the course
of delirium. Substance use disorders (SUDs) diagnoses
consisted of alcohol use disorder (abuse or dependence on
alcohol) and drug-specific use disorders (abuse or depend-
ence on an illicit drug). Drug-specific use disorders in-
cluded several classes: sedative/hypnotic/anxiolytic use
disorder; cannabis use disorder; hallucinogen use disorder
and other drug use disorders.
Interviews with participants in CRCs were adminis-

tered no earlier than 7 days after admission; the longest

interval between admission and interview was 6 months.
Interviews with participants in VRCs were administered
within 14 days of admission. So their acute withdrawal
symptoms had passed and they had relatively good phys-
ical and mental state. Lifetime prevalence is the propor-
tion of the population who, at beginning in life up to the
time of assessment, has ever had any mental disorders.
Current prevalence is a period prevalence in our study.
Because participants were enrolled in relatively different
time, for reconciling the time of the survey and avoiding
any influence of arrest, hospitalization and isolation, the
current diagnoses were defined in this study as meeting
the diagnostic criteria in the last month before admission
in CRCs or VRCs. Generalized anxiety includes current
state in the Chinese version of SCID-I; thus, the four “Life
Prevalence” columns in the “Generalized Anxiety” row of
Table 2 are blank. Each interview lasted from 2 to 3 h.

Statistical analyses
Data were analyzed using SPSS version 19.0. Demo-
graphic and drug use variables, and lifetime and current
prevalence of DSM-IV-TR diagnoses (Axis I) were calcu-
lated and presented in cross-tabulations. Data were pre-
sented by three groups based on MA-; heroin-; MA and
heroin co-dependence. Simple descriptive statistics were
expressed as “mean and standard deviation” for continu-
ous variables; “frequency and percentage” for categorical
variables. Differences in demographic and drug use vari-
ables among groups were tested using t test, ANOVA
test or Pearson’s χ2 test. Furthermore, lifetime and
current prevalence of psychiatric disorders and SUDs
between groups were compared using binary logistic re-
gression analysis between each two groups. Each dis-
order was entered as the dependent variable with the
“Enter” method after the potentially confounding effects
of variables that significantly differed in univariate ana-
lyses had been controlled for. To adjust for multiple
comparisons the significance level was set to p < 0.01
(two-tailed) for all comparisons in the study.

Results
Demographic data and drug-use characteristics
After an initial screening, 19 MA users and 8 heroin users
were excluded for not meeting DSM-IV-TR criteria for
MA dependence or heroin dependence: they were diag-
nosed with abuse but not dependence. 86% of subjects
agreed to participate in this study. Thirty-one (2.3%) of
the 1322 eligible participants did not complete the inter-
view, because they felt tired or sleepy, or for no explicit
reason, and they opted to withdraw from the study. A final
sample of 346 MDs, 698 HDs and 247 M/HDs partici-
pated; 315 MDs, 591HDs and 230 M/HDs were recruited
from CRCs. 206 (83.4%) M/HDs were current MA
dependent with previous heroin dependence and the rest
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were current heroin dependent with previous MA de-
pendence. Comparing with HDs, MDs and M/HDs were
younger, less likely to have a family history of substance
use, less likely to have undergone detoxification treatment
and had shorter durations of drug use than HDs, and
there was no significant difference between MDs and M/
HDs in these variables. Incomes and main administration
route in the past years differed in each pairwise compari-
sons. MDs had the highest income state, followed by M/
HDs and HDs. MDs all chose nasal inhalation as the
main administration route, but most HDs chose injec-
tion. No significant differences were found in educa-
tion, marital status and employment rates among three
groups. (Table 1).

Prevalence of DSM-IV-TR psychiatric Comorbidity
between MA-dependent and heroin-dependent groups
For psychiatric disorders, there were significant differences
in some psychiatric comorbidities among groups. Overall,
MDs and M/HDs both had a higher prevalence of current
and lifetime psychotic disorders (both independent and
substance-induced). No significant differences were found
between these two groups and schizophrenia was the main
disorder in independent psychotic disorders. HDs were
more likely to have current and lifetime substance-induced
mood disorders. There was no statistically significant dif-
ferences in independent mood disorders, any anxiety disor-
ders, somatoform disorders and eating disorders among
the three groups respectively. (Table 2).

Table 1 Demographic characteristics

Characteristics, n (%) MDs (n = 346) HDs (n = 698) M/HDs (n = 247) F/χ2 P

Age (M ± SD years)a,c 32.07 ± 7.19 33.33 ± 6.68 31.93 ± 7.03 5.86 0.003

Education 5.63 0.228

Less than junior high school 81 (23.41) 134 (19.20) 61 (24.70)

Junior high school 192 (55.49) 390 (55.87) 134 (54.25)

Senior high school or higher 73 (21.10) 174 (24.92) 52 (21.05)

Marital status 8.93 0.063

Married, remarried, or cohabiting 143 (41.33) 236 (33.81) 90 (36.44)

Widowed, separated, or divorced 67 (19.36) 132 (18.91) 56 (22.67)

Never married 136 (39.31) 330 (47.28) 101 (40.89)

Employment

Unemployed/illegal work 174 (50.29) 353 (50.57) 126 (51.01) 0.03 0.985

legal work 172 (49.71) 345 (49.93) 121 (48.99)

Income past year (¥)a,b,c 222.76 <0.001

0–9999 15 (4.34) 256 (36.68) 28 (11.34)

10,000–29,999 33 (9.54) 129 (18.48) 41 (16.60)

30,000–99,999 152 (43.93) 210 (30.09) 104 (42.11)

> 100,000 146 (42.20) 103 (14.76) 74 (29.96)

Duration of drug use (M ± SD, years)a,c 8.23 ± 11.51 10.00 ± 4.63 7.79 ± 5.01 12.10 <0.001

Main administration route (past-year)a,b,c 721.78 <0.001

Injection 0 138 (19.77) 211 (85.43)

Nasal inhalation 346(100.00) 560 (80.23) 36 (14.57)

Previous detoxification treatmenta,c 243.98 <0.001

Yes 187 (54.04) 642 (91.98) 133 (53.85)

No 159 (45.95) 56 (8.02) 114 (46.15)

Family history of substance usea,c 90.42 <0.001

Yes 65 (18.79) 312 (44.70) 52 (21.05)

No 281 (81.21) 386 (55.30) 195 (78.95)

MDs Methamphetamine dependent subjects
HDs heroin- dependent subjects
M/HDs Dual methamphetamine- and heroin- dependent subjects
aMDs compared with HDs < 0.01
bMDs compared with M/HDs < 0.01
cHDs compared with M/HDs < 0.01
¥,Chinese yuan
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Prevalence of DSM-IV-TR SUDs between MA-dependent
and heroin-dependent groups
MDs and M/HDs both had higher prevalence of current
and lifetime hallucinogen use disorders. The rate of life-
time hallucinogen use disorders in M/HDs was two and
four times greater than rates in M/HD and HDs. In
addition, M/HDs were tended to have higher any lifetime
substance use disorders. HDs had a significantly greater
prevalence of current alcohol use disorders; current and
lifetime sedative/hypnotic/anxiolytic use disorders and life
other substance use disorders. Except for alcohol use dis-
orders, all the three groups tended to have higher propor-
tion of substance dependence than abuse. (Table 2).

Discussion
To our knowledge, this is the first study that compares
the prevalence of DSM-IV-TR Axis I disorders in MA-,
heroin- and co-dependent males in China. MDs and M/
HDs tended to be slightly younger and started using
drug at an earlier age (Percentage of onset age of drug
use before 25: 33.8% in MDs, 35.6% in M/HDs and
24.6% in HDs). MA might be more available to and fash-
ionable among teenagers and young adults. Barati et al.
[5] reported that for nearly half of MA users, the mean
drug-abuse initiation age was <18 years old. In addition,
Li et al. [30] reported being ≤25 years old was an inde-
pendent factor associated with current MA use in a
China-Myanmar border region. The percentage of mar-
ried, remarried, or cohabiting users in our study (33.81–
41.33%) was as low as, based on Grella et al. [20], who
reported that 49% of their 578 participants were in one
these categories, and on Salo et al. [43], who reported
that 28% of their 189 participants were also.
Interestingly, we found that nasal inhalation was ubi-

quitous among our MDs and M/HDs, but not among
HDs. Routes of drug administration vary widely by re-
gions. The report of National Survey on Drug Use and
Health between 2005 to 2007 in the United States
claimed that 50.0% heroin-dependent and 13% of MA-
dependent users focused on injection [36]. In our study,
about 80% of M/HDs were single current MA addicts
with previous heroin dependence, due to the varied epi-
demic trend of drug use in China. So most M/HDs
chose nasal inhalation because they were MA users at
the time of interview. Therefore, we can conclude that
most current MA dependence users chose nasal inhal-
ation as the main administration. Inhalation and inject-
ing deliver a similarly rapid drug effect and high
bioavailability [11], but the former was perceived to be
less harmful. The benefit of inhaling rather than inject-
ing MA is the potential to reduce the transmission of
blood-borne viruses, including HIV [32]. Another reason
might be some MA users took MA tablets with low pur-
ity alone or take MA tablets combined with crystalline

MA in our study. Further studies are needed to find out
the related causes of this phenomenon. For HDs, be-
cause of tolerance developed after long use of heroin, so
injection can help them get a rush of euphoria quickly.
We also found that, our HDs were at a lower socio-

economic level than MDs and M/HDs. In addition, HDs
had used drugs for longer and had spent more time in
detoxification, which is consistent with heroin’s being
more addictive. The dependence ranking of heroin is
higher than that of amphetamine (mean score: 3.00 vs.
1.67), both psychologically and physically [39]. Moreover,
longitudinal research [21] has shown that heroin-
dependent users are less likely than those dependent on
MA or cocaine to reduce or cease their use in the
10 years after they begin using these drugs, which sug-
gest a more protected course of addiction. Injecting
drugs is associated with a lower perceived state of gen-
eral health, a higher prevalence of major depressive epi-
sodes, and higher rates of cardiorespiratory arrest [36].
Situation in M/HDs were similar as in MDs, the possible
reason was M/HDs were most current MA users and
might have longer duration MA use than heroin use.
Not unexpectedly, after we had controlled for demo-

graphics and duration of drug use, we found high preva-
lence rates of comorbid mental disorders in both groups.
Generally, psychotic disorders were more common
among MDs and H/MDs. The incidence of current MA
induced psychotic disorders range from 20.08% to 31.4%
in subjects with MA use disorders in previous cross-
sectional studies [27, 31, 43, 49]. There might be a gen-
etic predisposition to MA-induced psychosis [22]. Other
distinctive demographic predictors are being male gen-
der, being unemployed and being single, and having low
level of education [15]. Indeed, this might also be the
case for some other drug use behaviors, including early
age at onset, a high-volume [8], long duration, high fre-
quency of use [48], sexual abuse, a family history of drug
use, other substance use, and co-occurring personality
and mood disorders [15, 19, 28]. However, the relative
importance of genetic predisposition and of other etio-
logical factors remains unclear. The symptoms of psych-
osis induced by MA are very similar to those of
schizophrenia spectrum psychosis and include: lack of
concentration, delusions of persecution, increased motor
activity, disorganization of thoughts, lack of insight, anx-
iety, suspicion and auditory hallucinations [6]. 20%–38%
of the subjects with MA induced psychotic disorders in
the past had a change in diagnosis to either schizophre-
nia or affective psychosis on follow-up (Aggarwal et al.
2012; [24]). MA use was vulnerability to independent
psychotic disorders. Positive psychotic symptoms of MA
induced psychotic disorders can be resolved rapidly a
few days after MA cessation and/or antipsychotic treat-
ment. Glasner-Edwards et al. [17] reported that early
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treatment of psychotic symptoms in MA-dependent
adults was associated with a better outcome at a 3-year
follow-up. This highlights the importance of being aware
of comorbidities in MA-dependent patients and the
need for timely and integrated treatments for such disor-
ders, regardless of whether they are substance-induced.
MDs, HDs and M/HDs were particularly susceptible

to mood disorders is noteworthy. In contrast, HDs were
particularly more likely to have current substance-
induced mood disorders than MDs and H/MDs. But no
difference was found in lifetime rate of substance-
induced mood disorders between HDs and H/MDs,
which suggested that heroin use was highly relevant to
mood alteration. Intense euphoria and well-being appear
in heroin intoxication. Symptoms during withdrawal
vary—someone feel anxious and agitated, while others
experience temporary depression and anhedonia. Long-
term use of opioids is associated with moderate to severe
depression. Whereas MA intoxication is associated with
euphoria, well-being, and perceived increased powers of
thought, strength, and accomplishment [7, 42, 44]. In a
follow-up study, current substance induced depression
at baseline were found to be more prevalent in heroin
dependent subjects than those who dependent on alco-
hol or cocaine [41]. The association between DSM-IV
lifetime any mood disorders and opioid dependence
(OR = 10.5) was found greater than the corresponding
association for amphetamine dependence (OR = 6.9) in
males [10]. Clinical recommendations for substance in-
duced mood disorders may include watchful waiting and
abstinence prior to the treatment of depression, whereas
for independent mood disorders diagnosed among sub-
stance users, clinical recommendations may include im-
mediate pharmacological treatment with concurrent
psychotherapy [37]. Primary treatments for opioid de-
pendence (e.g., methadone or buprenorphine maintenance
or residential treatment) can substantially improve depres-
sion. Studies of antidepressant medications have produced
mixed results, some positive but more negative [38].
A particular challenge is the frequency with which MDs,

HDs and M/HDs have problems with abuse of and de-
pendence on alcohol and other substances. Those who
dependent both on heroin and MA particularly had more
other SUDs histories suggested they had tried and altered
different types of substance in their lifetime. Current preva-
lence of any other SUDs was not as high as lifetime preva-
lence showed poly-substance users were not too many in
M/HDs. Based on our findings, these phenomena might
also reflect their drugs of choice, which allow those who
favor opioids and hallucinogens also use stimulants, when
available. It is worth mentioning that current alcohol use
disorders were common in HDs while lifetime alcohol use
disorders were not different between HDs and MDs, but
more prevalent in H/MDs. The frequent concurrent use of

alcohol, sedatives, hypnotics, and anxiolytics by heroin-
dependent users might be a consequence of their taking
these substances to feel better, to promote sleep, to relieve
depression, trait anxiety and related symptomatology and
to avoid withdrawal symptoms [29, 34]. The finding that
MA dependent users (MDs and H/MDs) had higher rate
of hallucination use disorders, but not for HDs, confirmed
the transition from traditional drugs (such as opioid or
sedative) to synthetic drugs. The trend of illicit drug use
was strongly influenced peoples’ choice on drugs.
Our study has some limitations. The sample was not

randomly selected, which might limit the generalizability of
the findings. Some of the data, such as drug history, were
collected from self-reports, and the diagnoses of current
DSM-IV-TR Axis I disorders were made at the time of ad-
mission to the CRC or VRC. These data might, therefore,
have been affected by a social desirability bias and recall
bias, particularly in cases where the onset of drug use was
many years before the interview. In addition, we did not
record the participants’ tobacco use. Next, the old DSM
diagnose criteria was used in this study. The new Diagnos-
tic and Statistical Manual of Mental Disorders, 5th Edition
(DSM-5) has some changes to addictions compared to
DSM-IV-TR. The major change with substance abuse and
alcohol abuse and dependence disorders has been the re-
moval of the distinction between “abuse” and “depend-
ence”. There are also two changes to the DSM-5 criteria
for substance use disorder. “Recurrent legal problems” cri-
terion for substance abuse has been deleted. And a new
criterion has been added: craving or a strong desire or urge
to use a substance”. Moreover, severity of the DSM-5 sub-
stance use disorders is based on the number of criteria en-
dorsed. Finally, this was a cross-sectional survey. We
cannot conclude that there is a causal relationship between
MA- or heroin-dependence and other covariates, nor can
we conclude anything about the direction of those relation-
ships. Longitudinal studies are needed for this.

Conclusion
This study provides current and lifetime prevalence fig-
ures for DSM-IV-TR Axis I mental disorders, drug use
patterns, and demographic correlates based on a large
population-based study from China. It had a very high
participation rate and included a comprehensive,
psychiatrist-conducted assessment of the full range of
mental disorders. We also carefully distinguished be-
tween substance-induced and non-substance-induced
psychiatric disorders. The data from this study combined
with data from the other studies reviewed in this article
suggest that psychiatric comorbidity is a major health
concern when treating addiction. It may well be that
physicians who use standard drug treatment interven-
tions need to consider concurrently treating of both
substance-induced and other Axis I disorders with
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symptoms such as psychotic symptoms, depression, and
anxiety when developing a treatment regimen.
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