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Aims: A higher prevalence of alcohol use disorders
(AUD) among psychiatric patients has been reported
previously and the identification rate is relatively low.
This study was designed to investigate the prevalence
and identification of AUD among acute psychiatric
inpatients with severe mental illness in a psychiatric
hospital in Taiwan.

Methods: In a two-phase case identification strategy,
the Alcohol Use Disorders Identification Test
(AUDIT) was used as the first phase screening tool
and the Structured Clinical Interview for DSM-IV-TR
as the second phase diagnostic interview. The defini-
tion of identification was diagnosis of AUD on
medical record at discharge.

Results: Of 400 respondents, 42 screened positive
and 358 screened negative. All screen-positive
respondents and 35 screen-negative respondents
entered the second phase interview. The weighted

lifetime prevalence of alcohol dependence was 8.3%
(95% confidence interval [CI]: 4.6–11.9%); alcohol
abuse, 1.5% (95%CI: 0.2–2.8%); and AUD, 9.8%
(95%CI: 5.7–13.8%). The overall identification rate
of AUD by medical staff was 28.2% (0% for alcohol
abuse and 33.3% for alcohol dependence). Patients
with mood disorders were prone to being undetected
as having AUD.

Conclusion: AUD comorbidity was common among
inpatients with severe mental illness in Taiwan and
was easily neglected by medical staff. It is necessary
to use a validated screening questionnaire, such as
AUDIT, to detect high-risk patients and then give
appropriate interventions to enhance treatment
outcome.
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HIGH PREVALENCE OF substance use dis-
order among psychiatric patients is observed

worldwide.1–3 Comorbidity with substance use may
destabilize patients with severe mental illness and
greatly increase the likelihood of treatment non-
compliance, rehospitalization, and aggression or
suicide. Substance use can also be associated with
overall health and physical comorbidities. All the

patient’s mental and physical problems increase
the utilization of health-care services.4 Except for
nicotine, alcohol use disorder (AUD) is the most
common substance use disorder among patients with
schizophrenia or bipolar disorder.4 Notably, patients
with alcohol dependence have longer hospital stays
than patients without alcohol dependence.5

Identification of severe mentally ill patients with
AUD and application of appropriate intervention
are important in clinical practise. The practise
guidelines recommend that routine assessment of
alcohol use problems should be integrated when
caring for individuals with major mental disorders.6

A low identification rate, however, of AUD was
found in psychiatric settings7–9 and may hinder
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adequate treatment planning and result in poor
outcomes.4

Use of a brief and self-report screening question-
naire has been shown to be more sensitive than
observational or laboratory data to detect patients
with AUD in psychiatric settings.10 Alcohol Use Dis-
orders Identification Test (AUDIT), which was devel-
oped by the World Health Organization, has 10 items
to assess alcohol consumption and its related conse-
quences in the previous year.11 Among the screening
instruments for problem drinkers, the consistency
regarding sensitivity of measures varied considerably
across different ethnic and gender groups. But AUDIT
has been shown to have consistently high sensitivity
across subgroups12 and is suggested as being feasible
for clinical use in psychiatric settings.13,14 At an
AUDIT cut-off of �8, AUDIT had a high sensitivity
of 87–90% and specificity of 70–90% in detecting
alcohol use disorders in patients with severe mental
illness.13,14

Lifetime prevalence of AUD has been reported
from 34% to 60% among patients with schizophre-
nia4 and 44% among patients with bipolar disorder15

in Western countries. In Taiwan the prevalence of
AUD ranged from 6.1% to 9.9% among patients
with bipolar disorders.9,16 There has been no study to
investigate the prevalence of AUD in patients with
severe mental illness, including schizophrenia,
bipolar disorder, and major depressive disorder in
Taiwan. In addition, although a low identification
rate of AUD in non-psychiatric settings has been
recognized,17 the identification of the severe mentally
illness comorbid with AUD in psychiatric settings
remains to be investigated. The aim of the present
study was therefore to estimate the prevalence of
AUD among psychiatric inpatients with severe
mental illnesses and to investigate the identification
of such patients by psychiatric staff.

METHODS

Study design and subjects

The study was conducted in Taipei City Psychiatric
Center (TCPC), a psychiatric hospital located in
northern Taiwan, from November 2005 to October
2006, and was approved by the Institutional Review
Board of TCPC. Participants were sampled from the
consecutively admitted inpatients of two acute
psychiatric wards. Patients were included if they (i)
met DSM-IV-TR diagnosis criteria of schizophrenia,

bipolar I disorder, major depressive disorder; and
(ii) could understand the assessment and provide
informed consent. Excluded were those who (i) had
an indistinct Axis I diagnosis; (ii) stayed in the hos-
pital for <1 week; (iii) refused to collaborate; (iv)
were too psychiatrically ill to understand the goal of
the study; or (v) were discharged before complet-
ing the interview. We explained to all subjects that
the aim of the study was to investigate their health
behaviors and patterns of alcohol use.

Instruments and measures

We adopted the two-phase case finding method18 to
estimate the prevalence of AUD among psychiatric
inpatients with severe mental illness. AUDIT was
used as the first phase screening instrument and the
Structured Clinical Interview for DSM-IV-TR (SCID)
as a diagnostic interview at the second phase. Figure 1
shows the flow chart of this study process.

First phase: 
Eligible patients were screened using AUDIT 

Screen positive: 
AUDIT ≥  8 

Screen negative: 
AUDIT = 0–7 

All were enrolled into the 
second phase 

One out of 10 were enrolled 
into the second phase 

Second phase: 
Patients were interviewed using SCID 

Figure 1. Flow chart of the two-phase case finding for alcohol
use disorders among inpatients with severe mental illness in
one psychiatric hospital in Taiwan. AUDIT, Alcohol Use Dis-
orders Identification Test; SCID, Structured Clinical Interview
for DSM-IV-TR.
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AUDIT is composed of 10 questions (three on
quantity–frequency, three on alcohol-related behav-
iors, and four on alcohol-related consequences or
harm). Every AUDIT question is scored from 0 to 4
on the basis of respondent’s drinking quantity and
frequency of occurrence of alcohol-related problems.
With the exception of the last two items, all other
AUDIT items relate to the past 1 year. The last two
items inquire about alcohol-related problems and
have a higher weight of occurrence in the past year
and a lower weight for occurrence ever. The first
question on alcohol consumption history inquires
whether the patient has ‘ever’ drunk. If the response is
‘yes’, the respondents were then asked the rest of the
items. If the response is ‘no’, all the AUDIT items are
assumed to be zero in score. The Chinese version of
AUDIT and its validity has been well established.17,19

The assessment materials were administered in an
interview by four trained nurses using the language
most comfortable for the patients to lessen the
cognitive burden and thereby enhance the accuracy
of reporting. We also collected information on
patient age, employment status, marital status, edu-
cation, living arrangement, and clinical psychiatric
diagnosis. Patients with AUDIT scores �8 were
defined as screen positive and AUDIT <8 as screen
negative.

All screen-positive patients and one out of 10
screen-negative patients were enrolled in the second
phase and were interviewed on the SCID by one
senior psychiatrist (MCH or CHY) to provide the
diagnosis of lifetime AUD.20 The interviewers were
blind to patient clinical diagnosis and screening
status. We examined the interrater reliability of our
diagnosis of AUD with SCID in a sample of 10
patients before recruiting them. The interrater reli-
ability for the diagnosis of AUD was excellent, with a
kappa of 1.0 between two interviewers (MCH and
CHY).

Identification of AUD by medical staff was assessed
by reviewing their medical records after patient dis-
charge. The definition of identification was diagnosis
of AUD on medical records at discharge.

Statistical analysis

Descriptive statistics were used to show the character-
istics of participants and the distribution of AUDIT
scores. Because we used the two-phase design,
weighted prevalence estimates and their 95% confi-
dence intervals (CI) of AUD were calculated using the

command (svymean) of Stata 7.0 (StataCorp, College
Station, TX, USA). The sampling weights are defined
as the inverse of the sampling rate.

We used Fisher’s exact test to assess the associations
between the identification status and various cat-
egorical correlates and used t-test to evaluate differ-
ences in numerical variables between the identified
and the non-identified groups. The differences
between the groups were considered significant for
P < 0.05.

RESULTS

Sample description

Table 1 shows the demographic and clinical features
of 400 recruited psychiatric inpatients. The AUDIT
score ranged from 0 to 32, with a mean � SD of
2.3 � 5.0. Of the 400 patients, 313 had schizophre-
nia and 87 mood disorders (bipolar disorder, n = 81;

Table 1. Subject characteristics for 400 psychiatric inpatients

Mean age � SD (years) 39.2 � 10.1
Gender, n (%)

Female 204 (51.0)
Male 196 (49.0)

Marital status, n (%)
Married 86 (21.6)
Others†,‡,§,¶ 314 (78.4)

Education,‡ n (%)
>9 years 254 (64.6)
�9 years 139 (35.4)

Occupation, n (%)
Unemployed 314 (78.5)
Others§ 86 (21.5)

Living status, n (%)
Living alone 52 (13.0)
Others¶ 348 (87.0)

Diagnosis, n (%)
Mood disorders†† 87 (21.7)
Schizophrenia 313 (78.3)

AUDIT score, n (%)
�8 42 (10.5)
<8 358 (89.5)

†Including single, widows, and divorced, ‡seven missing data,
§including employed, students, housewife and retired
persons, ¶including living with family or in an institution,
††Mood disorders include bipolar I disorder and major
depressive disorder.
AUDIT, Alcohol Use Disorders Identification Test.
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major depressive disorders, n = 6). The number of
screen-positive patients was 42 (10.5%).

Weighted lifetime prevalence of AUD

All screen-positive and 35 screen-negative respon-
dents entered the second phase for the SCID assess-
ment to provide lifetime DSM-IV-TR diagnoses of
AUD. Distribution of demographic characteristics
was not statistically different between screen-negative
patients who did or did not enter the second phase.
Mean AUDIT score, however, among screen-negative
patients who entered the second phase interview
(0.4 � 0.9) was significantly lower than that among
screen-negative patients who did not enter the second
phase (2.5 � 5.2; P = 0.01). Figure 2 shows the
results of two-phase case finding and the weight
prevalence of AUD. Because of the small number of
patients with alcohol abuse, we combined alcohol

dependence and alcohol abuse into AUD for the
following analyses. The weighted lifetime preval-
ence of AUD was 9.8% (95%CI: 5.7–13.8%) in this
total sample, 13.5% (95%CI: 6.5–20.5%) in male
patients, and 5.4% (95%CI: 1.3–9.5%) in female
patients. In terms of two major psychiatric disorders,
the lifetime prevalence of AUD was 8.3% (4.5–
12.2%) in patients with schizophrenia and 22.7%
(0–46.1%) in patients with mood disorders.

Identification of AUD

Among 39 patients who had AUD comorbidity, the
overall identification rate of AUD by medical staff
was 28.2% (0% for alcohol abuse and 33.3% for
alcohol dependence). There were no differences in
mean age (41.1 � 7.5 years vs 40.1 � 9.2 years,
P = 0.70) and mean AUDIT score (17.3 � 6.5 years vs
15.0 � 6.1 years, P = 0.31) between patients who
were identified and those who were not identified,
respectively. Table 2 lists other demographic and
clinical characteristics between the two groups. No
demographic variable was associated with the identi-
fication status. Patients with mood disorders were
prone to being undetected as having AUD (P = 0.04).

DISCUSSION
The present study is the first to highlight the comor-
bidity of AUD in severe mentally ill inpatients in
Taiwan. This study shows that the lifetime prevalence
of AUD was 9.8%, lower than that found in some
Western studies, which ranged from 29.8% to
47%.21–23 Direct comparisons between studies using
different methodology are not feasible. The rate of
high-risk individuals with AUD, however, which
was defined by an AUDIT score of �8, was 8% in one
study of Indian psychiatric inpatients.8 Similarly, in
the present study 10.5% of the sample had the
AUDIT score of �8. In the present study the lifetime
prevalence of AUD among schizophrenia inpatients
was 8.3%, which was lower than that in Western
reports.15,22 As to patients with mood disorders, the
prevalence of AUD in the present study was 22.7%,
also lower than that in Western samples (44%).15

Apparently AUD comorbidity in patients with severe
mental illness varies across different ethnic back-
grounds. An investigation examining cross-national
comparison found considerable variation in lifetime
AUD in general populations.24 AUD is believed to be
a multifactorial disease. The reasons for such high

400 subjects were 
screened with AUDIT 

358 screen negative 42 screen positive 

35 interviewed using 
SCID

42 were interviewed 
using SCID 

6 with AA33 with AD 0 with AUD

Weighted lifetime prevalence: 
AD: 8.3% (95%CI: 4.6–11.9%) 
AA: 1.5% (95%CI: 0.2–2.8%) 
AUD: 9.8% (95%CI: 5.7–13.8%) 

Figure 2. Results of the two-phase case finding for alcohol
use disorders among inpatients with severe mental illness in
one psychiatric hospital in Taiwan. AA, alcohol abuse; AD,
alcohol dependence; AUD, alcohol use disorder; AUDIT,
Alcohol Use Disorders Identification Test; SCID, Structured
Clinical Interview for DSM-IV-TR.
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variation in AUD comorbidity remain unclear. One
possible explanation may be genetic differences in,
for example, alcohol-metabolizing genes for alcohol
dehydrogenase (ADH) and aldehyde dehydrogenase
(ALDH). Previous studies showed that compared to
Caucasian subjects, Eastern Asian subjects have
higher rates of ALDH2*2 and ADH2*2, which have
protective effects against alcoholism, in Taiwan.25–27

The genetic variation may explain, at least in part, the
relative lower prevalence of AUD in the present
sample.

Due to the limited number of subjects and wide
variation of the prevalence estimate in the present
patients with mood disorder, interpretation of such
results should be cautious. In the past, by applying
combination of chart reviews and psychiatric inter-
views with patients and family members, Tsai et al.

found that 9.9% of Taiwanese patients with bipolar
disorder treated in a psychiatric hospital had current
or past AUD.16 Lin et al., using SCID to ascertain
diagnosis, reported that only 6.1% of inpatients with
mood disorder had AUD in a general hospital psy-
chiatric unit.9 In addition to the disparity in patient
profile or study design, both studies were conducted
10 years ago. Whether the prevalence of AUD among
patients with mood disorders has increased in the last
10 years remains to be investigated using a larger
sample in the future.

The present result showed that the prevalence of
alcohol dependence (8.3%) was much higher than
that of alcohol abuse (1.5%). Paralleled, the phe-
nomenon has also been noted in previous stud-
ies.9,13,15,22 The trend was distinct from that in the
general population, among whom prevalence of
alcohol abuse was higher than that of alcohol depen-
dence.28,29 The high presentation of alcohol depen-
dence among patients with severe mental illness was
indeed an interesting clinical observation. It has been
postulated that the relatively low odds of lifetime
co-occurrence of alcohol abuse as well as the high
odds of dependence seem to demonstrate that when
people have a severe mental illness, it tends to be
severe and consistent with dependence progression
rather than abuse.30 Furthermore, it has been pro-
posed that a common neurocircuitry is implicated in
both addiction and mental illness. For instance, in
schizophrenia the abnormal hippocampal afferents
to the nucleus accumbens (NAc) and prefrontal
cortex (PFC) and the facilitation of dopamine signal-
ing result in an altered motivational system due to a
failure of PFC control over NAc neurons. These
abnormalities may create a reward-activated, relative
hyperdopaminergic state induced by addictive drugs,
producing a higher vulnerability to drug-seeking
behavior and producing ‘neural and motivational
changes similar to long-term substance abuse’. This
neurochemical evidence supports our observation of
higher dependence rather than abuse rate in patients
with severe mental illness.31

The present study found a low identification rate of
AUD (28.2%). This observation is consistent with the
findings of earlier studies, of high non-detection rate
of substance use disorders in psychiatric settings.8,9

One of the potential reasons for AUD underdiagnosis
among patients with mood disorders is that alcohol
disinhibits emotion and behavior, which then
appears as mood disorder instead of AUD. Based on
the present results we suggest that a validated screen-

Table 2. Identification of alcohol use disorders by medical
staff

Identified
patients
(n = 11)

Unidentified
patients
(n = 28) P†

Gender 0.23
Female 1 9
Male 10 19

Marital status 1.00
Married 2 7
Others‡ 9 21

Education 1.00
>9 years 5 14
�9 years 6 14

Occupation 1.00
Unemployed 8 20
Others§ 3 8

Living status 1.00
Living alone 1 4
Others¶ 10 24

Diagnosis 0.04
Mood disorders†† 0 9
Schizophrenia 11 19

AUD 0.16
AD 11 22
AA 0 6

†Fisher’s exact test; ‡Including single, widows, and divorced,
§including employed, students, housewife and retired
persons, ¶including living with family or in an institution,
††mood disorders include bipolar I disorder and major
depressive disorder.
AA, alcohol abuse; AD, alcohol dependence; AUD, alcohol
use disorder.
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ing tool for AUD, such as AUDIT, is needed to detect
high-risk individuals. Therefore, protocols for the
assessment and management of such patients should
be developed to promote appropriate and effective
interventions.

Generalization of the present study data should be
cautious due to study limitations. First, we recruited
inpatients with severe mental illness from one psy-
chiatric hospital, which is not representative of the
whole patient profile in Taiwan. Second, the sample
size of patients with mood disorders was small and
thus yields high variation of prevalence estimate in
this group. A larger sample is needed to verify such
findings. Third, the sample included only psychiatric
inpatients. Because patients with alcohol dependence
are at high risk for hospital admission,5 the preva-
lence of AUD in psychiatric inpatients might be over-
estimated. Fourth, screen-negative patients in the
second phase had relatively low AUDIT score com-
pared to those who did not enter the second phase.
Although AUDIT scores among screen-negative
patients in phase 1 ranged from 0 to 7, screen-
negative patients who entered the second phase inter-
view had scores ranging from 0 to 3. The impact of
such selection bias was twofold: to underestimate the
prevalence of AUD if some screen-negative patients
with high AUDIT score had AUD, and to make the
validity of AUDIT perfect (100% sensitivity and
99.2% specificity at optimal cut-off 7/8). Fifth, we
defined identification of AUD according to review of
medical records instead of interview with in-charge
staff. Rumpf et al. has reported that use of medical
records only might cause underestimation of the
identification rate.32

In conclusion, patients with severe mental illness
and comorbid AUD were common in Taiwan. The
prevalence is not as high as that in Western societies.
Low identification rate of AUD implies that a vali-
dated screening questionnaire, such as AUDIT, is nec-
essary to detect high-risk patients. We suggest that
future research should use larger sample size to esti-
mate the prevalence of AUD among different diag-
nostic groups and to address the sensitivity and
specificity of AUDIT to screen AUD in psychiatric
settings.

ACKNOWLEDGMENTS
The study was supported in part by Taipei City
Hospital Research Grant (95001-62-023, 95003-

62-154, and 96001-62-019) and Department of
Health, Executive Yuan (DOH95-TD-M-113-038 and
DOH95-TD-M-113-041).

REFERENCES
1 Menezes PR, Johnson S, Thornicroft G et al. Drug and

alcohol problems among individuals with severe mental
illness in south London. Br. J. Psychiatry 1996; 168: 612–
619.

2 RachBeisel J, Scott J, Dixon L. Co-occurring severe mental
illness and substance use disorders: A review of recent
research. Psychiatr. Serv. 1999; 50: 1427–1434.

3 Scott J. Homelessness and mental illness. Br. J. Psychiatry
1993; 162: 314–324.

4 Buckley PF. Prevalence and consequences of the dual diag-
nosis of substance abuse and severe mental illness. J. Clin.
Psychiatry 2006; 67 (Suppl. 7): 5–9.

5 Gerding LB, Labbate LA, Measom MO, Santos AB, Arana
GW. Alcohol dependence and hospitalization in schizo-
phrenia. Schizophr. Res. 1999; 38: 71–75.

6 Minkoff K. Developing standards of care for individuals
with co-occurring psychiatric and substance use disorders.
Psychiatr. Serv. 2001; 52: 597–599.

7 Ananth J, Vandewater S, Kamal M, Brodsky A, Gamal R,
Miller M. Missed diagnosis of substance abuse in psychiatric
patients. Hosp. Community Psychiatry 1989; 40: 297–299.

8 Carey KB, Carey MP, Chandra PS. Psychometric evaluation
of the alcohol use disorders identification test and short
drug abuse screening test with psychiatric patients in India.
J. Clin. Psychiatry 2003; 64: 767–774.

9 Lin CC, Bai YM, Hu PG, Yeh HS. Substance use disorders
among inpatients with bipolar disorder and major depres-
sive disorder in a general hospital. Gen. Hosp. Psychiatry
1998; 20: 98–101.

10 Wolford GL, Rosenberg SD, Drake RE et al. Evaluation of
methods for detecting substance use disorder in persons
with severe mental illness. Psychol. Addict. Behav. 1999; 13:
313–326.

11 Saunders JB, Aasland OG, Babor TF, de la Fuente JR, Grant
M. Development of the alcohol use disorders identification
test (AUDIT): WHO collaborative project on early detection
of persons with harmful alcohol consumption – II. Addiction
1993; 88: 791–804.

12 Cherpitel CJ. Differences in performance of screening instru-
ments for problem drinking among blacks, whites and
Hispanics in an emergency room population. J. Stud.
Alcohol. 1998; 59: 420–426.

13 Dawe S, Seinen A, Kavanagh D. An examination of the
utility of the AUDIT in people with schizophrenia. J. Stud.
Alcohol. 2000; 61: 744–750.

14 Maisto SA, Carey MP, Carey KB, Gordon CM, Gleason JR.
Use of the AUDIT and the DAST-10 to identify alcohol and
drug use disorders among adults with a severe and persistent
mental illness. Psychol. Assess. 2000; 12: 186–192.

Psychiatry and Clinical Neurosciences 2009; 63: 94–100 AUD in severe mental illness inpatients 99

© 2009 The Authors
Journal compilation © 2009 Japanese Society of Psychiatry and Neurology



15 Regier DA, Farmer ME, Rae DS et al. Comorbidity of mental
disorders with alcohol and other drug abuse. Results from
the Epidemiologic Catchment Area (ECA) Study. JAMA
1990; 264: 2511–2518.

16 Tsai SY, Chen CC, Yeh EK. Alcohol problems and long-term
psychosocial outcome in Chinese patients with bipolar dis-
order. J. Affect. Disord. 1997; 46: 143–150.

17 Chen CH, Chen WJ, Cheng AT. Prevalence and identifica-
tion of alcohol use disorders among nonpsychiatric inpa-
tients in one general hospital. Gen. Hosp. Psychiatry 2004; 26:
219–225.

18 Newman SC, Shrout PE, Bland RC. The efficiency of two-
phase designs in prevalence surveys of mental disorders.
Psychol. Med. 1990; 20: 183–193.

19 Chen CH, Chen WJ, Cheng AT. New approach to the validity
of the alcohol use disorders identification test: Stratum-
specific likelihood ratios analysis. Alcohol. Clin. Exp. Res.
2005; 29: 602–608.

20 First MB, Gibbon M, Spitzer RL, Williams JBW (eds). Struc-
tured Clinical Interview For DSM-IV-TR Axis I Disorders–
Patient Edition. Biometrics Research Department, New York,
2002.

21 Cantor-Graae E, Nordstrom LG, McNeil TF. Substance abuse
in schizophrenia: A review of the literature and a study of
correlates in Sweden. Schizophr. Res. 2001; 48: 69–82.

22 Dervaux A, Bayle FJ, Laqueille X et al. Validity of the CAGE
questionnaire in schizophrenic patients with alcohol abuse
and dependence. Schizophr. Res. 2006; 81: 151–155.

23 Kamali M, Kelly L, Gervin M, Browne S, Larkin C,
O’Callaghan E. The prevalence of comorbid substance
misuse and its influence on suicidal ideation among
in-patients with schizophrenia. Acta Psychiatr. Scand. 2000;
101: 452–456.

24 Helzer JE, Canino GJ, Yeh EK et al. Alcoholism – North
America and Asia. A comparison of population surveys with
the Diagnostic Interview Schedule. Arch. Gen. Psychiatry
1990; 47: 313–319.

25 Chen CC, Lu RB, Chen YC et al. Interaction between the
functional polymorphisms of the alcohol-metabolism genes
in protection against alcoholism. Am. J. Hum. Genet. 1999;
65: 795–807.

26 Thomasson HR, Edenberg HJ, Crabb DW et al. Alcohol and
aldehyde dehydrogenase genotypes and alcoholism in
Chinese men. Am. J. Hum. Genet. 1991; 48: 677–681.

27 Goedde HW, Agarwal DP, Fritze G et al. Distribution of
ADH2 and ALDH2 genotypes in different populations.
Hum. Genet. 1992; 88: 344–346.

28 Hasin DS, Stinson FS, Ogburn E, Grant BF. Prevalence, cor-
relates, disability, and comorbidity of DSM-IV alcohol abuse
and dependence in the United States: Results from the
National Epidemiologic Survey on Alcohol and Related
Conditions. Arch. Gen. Psychiatry 2007; 64: 830–842.

29 Hwu HG, Yeh EK, Chang LY. Prevalence of psychiatric
disorders in Taiwan defined by the Chinese Diagnostic
Interview Schedule. Acta Psychiatr. Scand. 1989; 79: 136–
147.

30 Vornik LA, Brown ES. Management of comorbid bipolar
disorder and substance abuse. J. Clin. Psychiatry 2006; 67
(Suppl. 7): 24–30.

31 Chambers RA, Krystal JH, Self DW. A neurobiological basis
for substance abuse comorbidity in schizophrenia. Biol. Psy-
chiatry 2001; 50: 71–83.

32 Rumpf HJ, Bohlmann J, Hill A, Hapke U, John U. Physi-
cians’ low detection rates of alcohol dependence or abuse: A
matter of methodological shortcomings? Gen. Hosp. Psychia-
try 2001; 23: 133–137.

100 M-C. Huang et al. Psychiatry and Clinical Neurosciences 2009; 63: 94–100

© 2009 The Authors
Journal compilation © 2009 Japanese Society of Psychiatry and Neurology


