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Abstract This study aimed to explore the extent of association between the classes and
patterns (single vs. multiple) of drug use and the psychiatric disorders among recently
incarcerated male drug users to help formulate drug policies for correctional facilities and
provide adequate treatment for incarcerated drug users. Data were recruited from 414 male
first-time incarcerated illicit drug users in one detention center in Taiwan. Their lifetime
historical profiles of illicit drug use were then assessed and their associations with current
psychiatric disorders were compared with 257 community controls. Heroin and meth/
amphetamine were the most commonly used drugs among single and combined users.
Heroin users were more likely to exhibit major depression and social phobia; meth/
amphetamine users showed more psychotic disorder and antisocial personality disorder than
community controls. Multiple drug users were associated with two-thirds of the psychiatric
disorders. This study suggests that heroin and meth/amphetamine users require specific
treatments, which may effectively address associated psychopathologic conditions.
Interventions for mental disorders for some detainees are also recommended.
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Illicit drug use is a critical, worldwide problem. Many countries report relatively high lifetime
prevalence rates of any illicit drug use problems (Compton et al. 2007; United Nations Office
on Drugs and Crime [UNODC], 2015). In Taiwan, approximately 1.2 % of the 12- to 64-year-
old population have tried at least one illicit drug during their lifetime. The five most commonly
used drugs are meth/amphetamine (49 %), ecstasy (35 %), ketamine (22 %), cannabis (21 %),
and heroin (10 %) (Kuo et al. 2007). Nevertheless, drug users who seek treatment or are
coerced into a detoxification program do not have the same drug use profile as the general
population. According to the Taiwan Food and Drug Administration (TFDA, 2009), heroin is
the most commonly (52.7 %–93.8 %) reported drug among psychiatric hospitals or clinics
from 2000 to 2008, followed by amphetamines (18.7 %–50.6 %) and benzodiazepines (2.0 %–
11.0 %).

The close link between substance use and mental illness has been repeatedly demonstrated
(Compton et al. 2007). Moreover, some studies have shown evidence of a specific connection
between illicit drug use and psychopathology. For example, anxiety disorders are stronger in
users of heroin than in those of cocaine, stimulants, or hallucinogens (Sareen et al. 2006).
Heroin users have also shown much higher co-occurrences with major depressive disorder and
antisocial personality disorder (Brooner et al. 1997; Callaly et al. 2001). As for the use/abuse
of meth/amphetamine, it has long been acknowledged that it causes psychotic symptoms
(Connell 1958). Lifetime use of amphetamine in patients with psychotic disorders is markedly
higher (160 %) than that in the general population (Ringen et al. 2008). In addition, amphet-
amine users are more likely to exhibit major depressive disorder and anxiety disorders than
other illicit drug users (Keyes et al. 2008; Lieb et al. 2002). Therefore, it seems that there are
specific connections between the use of specific illicit drugs and the categories of psychiatric
disorders, i.e., heroin with anxiety and depressive disorders and meth/amphetamine with
psychotic disorders. Because individuals with co-occurring conditions are less likely to adhere
to treatment (Santucci 2012), have their illness worsen over time (Sher et al. 2008), and have
undiagnosed and untreated symptoms (Chan et al. 2008), it is necessary to understand the
patterns and rates of co-occurrence to further develop intervention strategies. This is especially
true for those incarcerated in correctional settings where detainees are medically underserved
(Ditton 1999). As a result, many return to their communities with unsolved substance and
mental problems, jeopardizing everyone’s well-being.

For incarcerated heroin and meth/amphetamine users with mental disorders, anxiety symp-
toms are not only the cause for some individuals to use heroin for self-medication (Sareen et al.
2006) but also the consequence of heroin withdrawal when users are incarcerated. As such,
treating illicit drug use alone to simultaneously alleviate the symptoms of non-substance
mental disorders may work if the non-substance mental disorders are directly triggered by
the use of illicit drugs (Raimo and Schuckit 1998). However, additional treatments addressing
non-substance mental disorders and other factors are necessary if manifestations of mental
disorders indirectly increase self-medication (Cerda et al. 2008) or if the two problems both
share common causes (Santucci 2012).

Currently, clinical detoxification programs for inmates have mainly focused on reducing
physical withdrawal symptoms rather than treating drug-dependent problems or co-occurring
mental illnesses. Lack of drug-specific professionals, therapies, and psychiatric services
represent unmet treatment needs for drug dependency and mental illness among incarcerated
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drug users (Stewart 2009). This study thus aims to delineate the unmet needs for drug-specific
treatments and mental disorder therapies by examining patterns and rates of co-occurrence
between illicit drug use and mental disorders among incarcerated male adults in Taiwan.

Method

Study Design, Settings, Participants, and Procedure

A structured questionnaire was administered among recently incarcerated illicit drug users
from April 1 to December 31, 2005 at the Taiwan Taichung Detention Center (TTDC), which
is the largest detention center in central Taiwan. Male adults aged 18 years or older were
deemed as eligible to represent the sub-population with the most drug users in Taiwan. To
investigate the associations between illicit drug use and the occurrence of psychiatric disorders,
only first-time and recent offenders were included. Long-term detainees and violators of the
anti-drug law, who were not drug users themselves, such as illegal drug makers or drug sellers,
were excluded from the analyses.

A census approach of sampling was undertaken for illicit drug users in TTDC. The
recruitment was conducted once a month to make sure that newly and recently incarcerated
drug users could be contacted. After giving verbal consent, detainees completed a structured
and diagnostic interview at the TTDC for psychiatric assessment. The TTDC dictated the
fieldwork timetable to accommodate interviewers. To encourage participants to provide real
information of illicit drug use and psychiatric symptoms, face-to-face interviews were per-
formed with no collection of personal identifiers or other demographic data, except for age,
educational level, and residential area. In addition, the interviews were arranged separately to
avoid possible interruption or manipulation from other inmates or TTDC officials. A total of
414 inmates were enrolled, which represented 36.54 % of the newly incarcerated drug
users in the TTDC in 2005. The sample profile was not significantly different from
the rest of the overall incarcerated reception population (n = 719) in mean age
(t = 1.13, p = 0.26), educational level (χ2 = 4.78, d.f. = 3, p = 0.19), and residential
area (χ2 = 7.66, d.f. = 28, p = 0.96).

The first-time drug offenders who lived in Taichung City were escorted to the TTDC after a
positive urine test. Therefore, the probability proportional to size (PPS) strategy was used to
randomly select male adults as a control sample from Taichung City. In brief, Taichung City
was divided into 29 regions according to administrative divisions. As male adults aged 18+
living in Taichung City amounted to 913,268 in 2005, approximately 1 in 2000 of the
population was randomly selected with a probability proportional to the number in each
region. Random-digit dialing and direct household visitation were used to contact 456 male
citizens. Two hundred fifty-seven gave verbal content and were enrolled as community
controls, yielding a response rate of 56.3 %. No personal identifiers were collected except
for age, educational level, and residential area. The Institutional Review Board of Chung Shan
Medical University Hospital approved the study protocol.

Measures

We used the Mini-International Neuropsychiatric Interview (MINI) (Sheehan et al. 1998) to
assess illicit drug use/abuse problems and psychiatric disorders based on the DSM-IV criteria.
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The MINI is a structured interview instrument comprised of 15 Axis I and 1 Axis II diagnostic
categories. It not only assesses a variety of psychiatric disorders, but also performs in a
relatively short time (Otsubo et al. 2005), making it a proper diagnostic instrument in the
use of large-scale epidemiological studies. The Chinese version of the MINI was originally
translated and established by a professional team from the Taiwanese Society of Psychiatry. It
is reliable when used in Taiwanese adult samples (Chiang et al. 2007). In the present study, the
intraclass correlation coefficients for all diagnoses ranged from 0.82 to 0.95, indicating good
inter-rater reliabilities among interviewers.

To identify the lifetime patterns (single vs. multiple) of drugs used, diagnoses of the use/
abuse of illicit drugs in the Bnon-alcohol psychoactive substance use disorders^ section of the
MINI were evaluated. Current diagnoses of illicit drug use/abuse may only reflect specific
drug use rather than regular use patterns. Detainees who reported using one class of drug were
categorized as Bany single drug users^. Those who reported trying any combination of two or
more drugs were treated as Bpolydrug users^. For evaluating the classes of drugs, we did not
distinguish between the subclasses (e.g., amphetamine or methamphetamine) of drugs or the
methods (e.g., snorting or injecting) because such information was unavailable in the instru-
ment. Therefore, the term Bmeth/amphetamine^ refers to any subclass of amphetamine-type
drugs in this study.

Current diagnoses of the remaining 15 psychiatric categories in the MINI were assessed in
all participants at the time of recruitment. Since the present study aimed to investigate
concurrent or prolonged psychiatric symptoms to provide evidence-based data for future
policies and intervention, it is reasonable to evaluate the current diagnoses of psychiatric
disorders that may be influenced by using illicit drugs.

Psychiatric Interview and Diagnosis

The face-to-face interview was conducted by 11 interviewers who held a BS or PhD in Public
Health-related fields. Before starting, all interviewers completed a one-week workshop and a
two-week training course to learn how to use the MINI. Each of them passed a test by correctly
interviewing three or more patients or individuals randomly assigned by the first author. Two
of the following researchers made diagnoses for study participants within three weeks after the
initial interview: one senior psychiatrist, one psychiatric epidemiologist, and two senior
interviewers. The two diagnostic evaluators for each participant were blind to each other’s
results. When doubts or inconsistencies arose regarding the assignment of a diagnosis to a
particular participant, a case discussion was held with one or two of the other evaluators until
the decision reached consensus.

Data Analysis

Demographic variables were compared between recruited and non-recruited detainees by
employing the independent t-test on mean age and the Wald χ2 statistic, with Fisher’s exact
test if necessary, on educational level and residential area. To give an overview of the
preliminary distributions, pattern and class frequencies and the proportions of illicit drug use
for recently incarcerated drug users and for community controls were depicted. Statuses of
psychiatric disorders were compared between recently incarcerated drug users and community
controls using the adjusted odds ratios (AORs) and 95 % confidence intervals (CIs) to examine
the association between drug use and psychopathology. The AORs were derived from
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multivariable logistic regression models in which each psychiatric disorder was regressed on
drug use status (recently drug users vs. community controls), controlling for age, educational
level, and residential area. An AOR with 95 % CI away from the unity indicated a significant
difference in the distribution of some psychiatric disorder between recently incarcerated drug
users and community controls. To identify whether some class of illicit drug was specifically
linked to psychiatric diagnoses, single drug users were compared with community controls by
calculating the AORs and their 95 % CIs from multivariable logistic regression models.
Detainees were categorized as single and multiple drug users to examine whether the preva-
lence rates of psychiatric disorders were significantly different from community controls for
the two groups of users. Two-tailed tests were employed and a significant level of 0.05 was set
throughout the study. All analyses were performed with SAS version 9.1.

Results

Patterns and Classes of Illicit Drugs Used

Table 1 shows the frequencies and proportions for the patterns and classes of illicit drugs used
among the recently incarcerated drug users and community controls. Nearly two-thirds
(61.2 %) of recently incarcerated drug users reported using one class of drug and over one-
third (38.8 %) tried two or more. The most common drug among single users was heroin
(49.6 %), followed by meth/amphetamine (35.8 %) and ecstasy (8.5 %). Very few tried
cannabis (1.2 %) or any other illicit drug (4.9 %). For polydrug users, the most prevalent
combination was heroin and meth/amphetamine (48.7 %). One-tenth (10.9 %) of polydrug

Table 1 Patterns and classes of illicit drug used among recently incarcerated drug users a and community
controls

Patterns and classes of illicit drug use Recently incarcerated
drug users n = 402 b

Community
controls n = 257

n % % c within
sub-pattern

n % % c within
sub-pattern

Single drug use 246 61.2 — 2 .8 —

Heroin 122 30.3 49.6 0 0 0

Meth/amphetamine 88 21.9 35.8 0 0 0

Ecstasy 21 5.2 8.5 0 0 0

Cannabis 3 .7 1.2 1 .4 50.0

Other illicit drugs 12 3.0 4.9 1 .4 50.0

Multiple drug use 156 38.8 — 2 .8 —

Heroin + Meth/amphetamine 76 18.9 48.7 1 .4 50.0

Heroin + any other one non-meth/amphetamine illicit drug 17 4.2 10.9 0 0 0

Meth/amphetamine + any other one non-heroin illicit drug 14 3.5 9.0 0 0 0

Other combinations (including 3 or more drugs) 49 12.2 31.4 1 .4 50.0

a All participants were recruited within one month after their being incarcerated
b There were 12 drug users who did not provide information about the class of drugs used
c A proportion of specific class of drug use within such pattern (single or multiple) of drug use

44 Int J Ment Health Addiction (2017) 15:40–52



users combined heroin with any other one non-meth/amphetamine class. A similar proportion
(9.0 %) existed for meth/amphetamine combined with any other one non-heroin class of drug.
There were 37 polydrug users who experienced three or more classes of drugs. Among
community controls, four of the 257 male adults tried illicit drugs, among which two used a
single drug and two used multiple drugs.

Psychiatric Disorders between recently Incarcerated Drug Users and Community
Controls

Drug users had higher results than community controls on all prevalence estimates of
psychiatric disorders except panic disorder, which showed an equivalent rate (3.1 %) between
the two groups (Table 2). Alcohol abuse/dependence (29.5 %), major depressive episode
(18.4 %), suicide ideation/attempt (13.5 %), psychotic disorder (13.3 %), and manic/
hypomanic disorder (12.8 %) were common among recently incarcerated drug users. These
disorders were also the five most prevalent diagnoses among community controls, albeit the
prevalence rates were much lower. Eating and anxiety disorders (except for generalized
anxiety disorder) showed very low prevalence rates among drug users. Compared with
community controls, drug users were significantly associated with major depressive episodes
(AOR = 3.2, 95 % CI = 1.8–5.7), dysthymic disorder (AOR = 3.9, 95 % CI = 1.3–13.4), social
phobia (AOR = 9.6, 95 % CI = 1.3–196), obsessive-compulsive disorder (AOR = 10.3, 95 %
CI = 1.4–209), alcohol abuse/dependence (AOR = 3.9, 95 % CI = 2.4–6.3), psychotic disorder
(AOR = 2.0, 95 % CI = 1.1–3.7), and antisocial personality disorder (AOR = 8.2, 95 %
CI = 1.9–50.5).

Table 2 Psychiatric disorders among recently incarcerated drug users (n = 414) and community controls
(n = 257)

Psychiatric disorders Recently incarcerated
drug users n (%)

Community
controls n (%)

AOR (95 % CI)

Major depressive episode 76 (18.4) 17 (6.6) 3.2 (1.8–5.7)

Dysthymic disorder 24 (5.8) 4 (1.6) 3.9 (1.3–13.4)

Manic/hypomanic disorder 53 (12.8) 22 (8.6) 1.6 (0.9–2.7)

Suicide ideation/attempt 56 (13.5) 26 (10.1) 1.4 (0.8–2.4)

Generalized anxiety disorder 32 (7.7) 10 (3.9) 2.1 (1.0–4.6)

Panic disorder 13 (3.1) 8 (3.1) 1.0 (0.4–2.7)

Agoraphobia 23 (5.6) 6 (2.3) 2.5 (0.9–6.8)

Social phobia 15 (3.6) 1 (.4) 9.6 (1.3–196)

Obsessive-compulsive disorder 16 (3.9) 1 (.4) 10.3 (1.4–209)

Posttraumatic stress disorder 5 (1.2) 1 (.4) 3.1 (0.4–71.2)

Alcohol abuse/dependence 122 (29.5) 25 (9.7) 3.9 (2.4–6.3)

Psychotic disorder 55 (13.3) 18 (7.0) 2.0 (1.1–3.7)

Anorexia nervosa 1 (.2) 0 (0) — —

Bulimia nervosa 3 (.7) 1 (.4) 1.9 (0.2–46.9)

Antisocial personality disorder 25 (6.0) 2 (.8) 8.2 (1.9–50.5)

AOR = adjusted odds ratio controlling for age, educational level, and residential area; CI = confidence interval; A
bold values of AOR represents significant difference from the null hypothesis of AOR = 1 according to its
corresponding 95 % CI
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Psychiatry Disorders among Single Class Drug Users

Among recently incarcerated single drug users, heroin and meth/amphetamine were the two
most common drugs; relatively few tried ecstasy (n = 21), cannabis (n = 3), and other illicit
drugs (n = 12). Thus, only three classes of drugs used were categorized—heroin, meth/
amphetamine, and other drugs—to explore their association with psychiatric disorders
(Table 3). Alcohol abuse/dependence was the most prevalent diagnosis across all three groups.
Major depressive episodes, suicide ideation/attempts, manic/hypomanic disorders, and psy-
chotic disorders were common for all user classes. No significant associations existed between
the use of other drugs and psychopathologies compared to community controls. The results
remained insignificant when only ecstasy users were included in the analyses. Associations of
alcohol abuse/dependence with heroin use (AOR = 2.2, 95 % CI = 1.2–4.0) and meth/
amphetamine use (AOR = 3.5, 95 % CI = 1.9–6.5) were both significant. Heroin users were
more likely to be associated with major depressive episodes (AOR = 2.1, 95 % CI = 1.1–4.4)
and social phobia (AOR = 10.9, 95 % CI = 1.3–94.7). Meth/amphetamine users were prone to
psychotic disorder (AOR = 2.5, 95 % CI = 1.2–5.3) and antisocial personality disorder
(AOR = 7.7, 95 % CI = 1.5–40.3).

Psychiatric Disorders among Single and Poly Illicit Drug Users

Prevalence rates for single drug users were substantially lower than polydrug users for all
psychiatric disorders, except for panic disorders (Table 4). The five most common psychiatric
diagnoses for both groups were consistent and each counted for at least 10 % of users; they
were alcohol abuse/dependence, major depressive episodes, suicide ideation/attempt, manic/
hypomanic, and psychotic disorders. Compared to community controls, single drug users were
significantly associated with only three psychiatric disorders: major depressive episode
(AOR = 2.0, 95 % CI = 1.1–3.8), alcohol abuse/dependence (AOR = 2.9, 95 % CI = 1.8–
4.9), and antisocial personality disorder (AOR = 6.5, 95 % CI = 1.4–29.5). Polydrug users
showed substantial associations with two-thirds (10/15) of the psychiatric disorders, except for
suicide ideation/attempt, panic disorder, posttraumatic stress disorder, and eating disorders.

Discussion

We found that heroin and meth/amphetamine were the most commonly used illicit drugs in
convicted Taiwanese male adults, indicating possible directions and a substantial need for
providing more specific and effective intervention programs for inmates in detention centers.
Heroin and meth/amphetamine are difficult to detect in public health surveillance systems in
Taiwan, such as the emergency departments of hospitals (Chen et al. 2006). Thus, delivering
regular medical care for newly incarcerated heroin and meth/amphetamine users within
detention centers could effectively reduce risk of future drug use; this is due to recent use of
heroin, amphetamine, and cocaine among prisoners being associated with the persistent use of
these drugs during subsequent imprisonment (Strang et al. 2006) and reduced heroin use being
associated with a less frequent use of other illicit drugs in the follow-up (Darke et al. 2006).

Results of highly co-occurring substance (i.e., alcohol abuse/dependence) and non-
substance psychiatric disorders among incarcerated drug users in this study are consistent
with those of an earlier study conducted in methadone maintenance treatment (MMT) clinics
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(Lee et al. 2011), which revealed that detention center services have unmet needs in the
treatment of mental health problems. Because dependence on hard drugs, mental health
problems, and a variety of social factors are associated with the perceived treatment need
among recent drug users in prison, drug treatment provision should coordinate with other
services to tackle these interconnected problems (Stewart 2009). As such, we suggest that
detention centers should include psychiatry or psychology specialists to cooperate with
physicians in providing regular and integrated services for detainees’ drug problems and
mental distress. This may be practicable and effective since evidence from non-judiciary
systems has highlighted that psychotherapeutic treatment is a promising approach for co-
occurring depression and substance use disorders (Brown et al. 2006; Hesse 2009).

It is worth noting that the use of a specific class of drugs appears to be associated with some
specific psychiatric disorders. In this study, we found that the use of heroin alone was
significantly associated with current diagnoses of major depression and social phobia and
meth/amphetamine use was more significantly associated with psychotic and antisocial per-
sonality disorders. Despite the difficulty in establishing a temporal sequence between drug use
and psychopathology based on our case-control study design, the high prevalence of mental
disorders among incarcerated drug users and the specific associations between psychopathol-
ogy and drug use in the present study demonstrated that an effective treatment for a specific
drug class in detention centers may benefit incarcerated drug users both in terms of their drug
problems and in relation to their mental disorders.

In treating heroin dependence, the MMT has been successfully established in prisons
throughout the world (WHO, UNODC,, and UNAIDS 2004). Such programs are relatively
simple to operate and are effective in reducing heroin use (Gossop et al. 2002). Our findings
suggest that implementing MMT for heroin users within correctional facilities may produce

Table 4 Psychiatric disorders among single and polydrug users

Any single drug users (n = 246) Polydrug users (n = 156)

Psychiatric disorders n % AOR (95 % CI) n % AOR (95 % CI)

Major depressive episode 31 12.6 2.0 (1.1–3.8) 43 27.6 5.3 (2.9–9.7)

Dysthymic disorder 9 3.7 2.4 (0.7–7.9) 15 9.6 6.7 (2.3–20.1)

Manic/hypomanic disorder 26 10.6 1.3 (0.7–2.3) 25 16.0 2.0 (1.1–3.7)

Suicide ideation/attempt 28 11.4 1.1 (0.6–2.0) 25 16.0 1.7 (0.9–3.0)

Generalized anxiety disorder 16 6.5 1.7 (0.8–3.9) 15 9.6 2.6 (1.2–5.9)

Panic disorder 8 3.3 1.0 (0.4–2.8) 4 2.6 0.8 (0.3–2.5)

Agoraphobia 9 3.7 1.6 (0.6–4.5) 11 7.1 3.2 (1.2–8.5)

Social phobia 7 2.8 7.5 (0.9–61.4) 5 3.2 8.5 (1.2–60.8)

Obsessive-compulsive disorder 7 2.8 7.5 (0.9–61.4) 8 5.2 13.8 (1.9–99.2)

Posttraumatic stress disorder 2 .8 2.1 (0.2–23.3) 2 1.3 3.3 (0.5–23.8)

Alcohol abuse/dependence 59 24.0 2.9 (1.8–4.9) 61 39.1 6.0 (3.5–10.0)

Psychotic disorder 28 11.4 1.7 (0.9–3.2) 24 15.4 2.4 (1.2–4.5)

Anorexia nervosa 0 0 — — 0 0 — —

Bulimia nervosa 1 .4 1.0 (0.1–16.8) 1 .6 1.6 (0.1–130.1)

Antisocial personality disorder 12 4.9 6.5 (1.4–29.5) 13 8.3 11.6 (2.7–49.6)

Only 402 participants were included in the table because 12 did not provide specific drug information
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additional advantages by remitting accompanied major depression and social phobia, partic-
ularly when a part of the co-occurring major depression or social phobia symptoms results in
heroin withdrawal. Upon incarceration, heroin users experience abrupt withdrawals and the
trauma of imprisonment (especially for newly incarcerated individuals). Such severe physical
and psychological stressors can cause or exacerbate depressive symptoms and/or lead to self-
exclusion. Symptoms associated with withdrawals may also increase suicide risk in opioid-
dependent individuals (U.S. Department of Health and Human Services [USDHHS] 2005),
explaining the high prevalence of suicide ideation/attempt among heroin users in this study.
Thus, adequate treatment for heroin dependence, such as MMT in detention centers or other
correctional facilities, may reduce heroin-dependent problems and related mental disorders.

An MMT-alone strategy may not be suitable for all situations, especially for detainees who
self-medicate with heroin to alleviate severe mood or anxiety disorders. Social phobia and
many other anxiety disorders have an earlier age of onset than drug use (Sareen et al. 2006).
Due to heroin’s similar pharmacological effects to those of cocaine and stimulants as antide-
pressants used to treat both major depression and social phobia (Sareen and Stein 2000), some
individuals with major depression or social phobia may use heroin to decrease their psychiatric
symptoms. In these cases, implementing MMT may not provide additional support for primary
psychiatric disorders. Additional intervention programs that treat mood or anxiety disorders,
such as cognitive-behavioral therapy (CBT), are relatively important because remission or
recovery from the primary psychiatry disorders may help prevent the subsequent use/abuse of
heroin.

Medication that effectively treats meth/amphetamine dependence does not exist. One
common treatment for meth/amphetamine users is antipsychotic medication, which mainly
decreases psychotic symptoms. However, the effect of antipsychotic prescriptions may be
restricted for co-occurring conditions because some meth/amphetamine users are less liable to
psychosis (Chen et al. 2005). More recently, psychological interventions, such as CBT or
contingency management for meth/amphetamine use, have been effective in achieving drug
abstinence (Lee and Rawson 2008). These psychological intervention programs are applicable
for drug users in correctional or rehab settings because many of them are new meth/
amphetamine users with milder symptoms and less co-occurrence.

Significant associations with a variety of psychiatric disorders among multiple drug users in
this study imply that the mechanisms for co-occurrence between illicit drug use and mental
disorders may be too complicated to develop individual treatment for each situation. Limited
resources render individual case management impracticable. Fortunately, our findings have
shown that heroin and meth/amphetamine combined is the most prevalent type among
multiple drug use. Appropriate approaches focusing on heroin and meth/amphetamine-
combined users and integrating pharmacotherapy, psychotherapy, and occupational therapy
for each drug user could benefit polydrug users in detention centers with drug-dependent and
co-occurring non-substance mental problems.

Our results have potential methodological and sample limitations. First, despite our efforts
to restrict participants to newly incarcerated drug users and identify their psychiatric statuses
according to the current diagnoses, the findings could not indicate a causal relationship
between illicit drug use and psychopathology because both data were collected cross-
sectionally and both problems relapsed frequently. Second, despite our efforts to select
representative samples from the TTDC and the community in the present study, the sampling
procedure may inevitably have exhibited selection bias according to the high attrition rate for
incarcerated drug users and the low use of illicit drugs among the control group, as drug users
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are more likely to suffer from psychiatric disorders. Third, these findings only include a sample
of male adults and may not be generalized for female groups.

In summary, two major classes of illicit drugs, in terms of heroin and meth/amphetamine,
coupled with their specific co-occurring mental disorders, are common among recently
incarcerated drug users. These findings suggest the need for enhanced drug and psychiatry
treatment services in detention centers. Interventions being tailored to the specific profile and
co-occurrence patterns of illicit drugs used for detainees are required.
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