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INTRODUCTION

The field of mental health research, and in
particular, alcohol use disorders, has frequently
relied on the use of screening instruments to assess
individuals’ symptomatology (Jacobson, 1983). Such
screens are typically easy to administer, interpret,
score and are relatively short. A number of such
screens have been developed to identify problem
drinkers. These include the Michigan Alcoholism
Screening Test (MAST, Selzer, 1971) and its
derivatives: brief MAST (Pokorny et al, 1972),
short MAST (SMAST, Selzer et al, 1975), the
Cutdown-Annoyed-Guilt-Eye-opener (CAGE,
Mayfield et al, 1974), the Munich Alcoholism Test
(MALT, Bech et al, 1993), and the Alcohol Use
Disorders Identification Test (AUDIT, Babor et al,
1989). The SMAST, developed and shorten modified
by Selzer and colleagues (1975), is a questionnaire
consisting of 13 yes-no questions of items 1, 3,
5, 6, 8, 9, 11, 14, 16, 20, 21, 24 and 25 of the
original full-length MAST (25-item; Table 1) with
unweighted scoring. The SMAST has been proven
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Abstract. This study aimed to validate the Short Michigan Alcoholism Screening Test-Thai version-12 items
(SMAST-T) compared to the psychiatrist’s diagnosis based on DSM-III-R criteria, as a gold standard, among
psychiatric patients residing in the northeast of Thailand. Sixty-one pairs of male cases with alcohol use
disorders (AUD) and controls were collected through routine examination of psychiatric outpatients, 18-65
years old, who visited the Khon Kaen Psychiatric Hospital or the Northeast Drug Dependence Treatment
Center, located in Khon Kaen Province, northeast Thailand, between November, 1996 and February, 1997.
Controls were matched for each case in terms of age (±5 years), province and urbanization of residence.
They were interviewed using the SMAST-T and a structured questionnaire. Receiver operating characteristic
analysis revealed that the optimum cutoff point of 4 or over on the SMAST-T yielded the best sensitivity
and specificity (96.7% and 95.1%, respectively), along with the area under the curve of 0.994, indicating
that it was sensitive and specific in discriminating AUD from the non-AUD patients. Validation of the
SMAST-T suggests its applicability as a screening interview questionnaire to detect AUD among northeast
Thai males, with a specific cutoff point.

reliable and valid for screening alcohol problems
in medical populations (Woodall, 1988; Al-Ansari
and Negrete, 1990; Hays and Revetto, 1992; Nilssen
and Cone, 1994), and general populations (Lowe
et al, 1997) in many countries including Thailand.

In Thailand, it is the consensus of authorities
that alcohol use, and hence alcohol misuse, is on
the increase (McGovern, 1982). Several studies
using some of these screening instruments have
shown a prevalence of alcohol problems varying
from 15 to 32% among various groups of the Thai
population, for example, 15% among male medical
outpatients in the southern region of Thailand by
the SMAST-Thai version (SMAST-T; consisting of
12 items from the SMAST except item 9; Table
1, Assanangkornchai, 1993), 25% among the same
subjects by the MAST-Thai version (MAST-T; 23-
item, Tanchaiswad, 1988) and 32% among bus
drivers in Bangkok by the MAST-T (Otrakul et al,
1988). The relatively large variation of these
prevalences may be partly due to the extent of
instrument validity. Empirical studies have shown
that a screening instrument is valid if a special
cutoff point is used on a special population (Storgaard
et al, 1994; Cherpitel, 1995). It is therefore important
to validate an alcohol screening instrument for
future studies among the northeast Thai population,
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as there has been no validation study of such an
instrument before.

The present study reports the validity of the
SMAST-T with possible cutoff points to differentiate
the alcohol use disorders (AUD) patients from the
other psychiatric patients residing in northeast
Thailand, using the DSM-III-R diagnostic criteria
as a gold standard.

This study was approved by the Ethical Review
of Research Committee, Ministry of Public Health,
Thailand.

MATERIAL AND METHODS

Questionnaires

Two sets of questionnaires were used for the
present study. The SMAST-T questionnaire consisted
of 12 items, as shown in Table 1. The second
questionnaire contained socio-demographic
characteristics, past, present and family histories
of illnesses, including smoking and drinking habits.

Method of data collection has been described
elsewhere (Nanakorn et al, 1998). In brief, eligible
subjects were males 18-65 years of age living in
the northeast of Thailand, and being outpatients of
the Khon Kaen Psychiatric Hospital or the
Northeastern Drug Dependence Treatment Center
which are located in Khon Kaen Province, between
November, 1996 and February, 1997. The eligible
AUD cases were identified among the eligible
subjects through a routine outpatient examination
by Board certified psychiatrists (TT and ST) based
on the DSM-III-R diagnostic criteria (American
Psychiatric Association, 1987) as alcohol abuse
(305.00), alcohol dependence (303.90), uncomplicated
alcohol withdrawal (291.80), alcohol withdrawal
delirium (291.00), alcohol hallucinosis (291.30),
alcohol amnestic disorder (291.10), or dementia
associated with alcoholism (291.20) within one
month after the first visit. The potential controls
were selected from those eligible subjects who
were diagnosed by the same psychiatrists as having
other psychiatric disorders without AUD, past history
of AUD, and/or alcoholic liver diseases. The eligible
control was obtained for each case by matching
in terms of age (±5 years), province, and rural/
urban classification of residence. Sixty-one pairs
of case-control were recruited for analyses.

Data analysis

Chi-square testing for 2 x n tables was used

to compare statistical differences between cases
and controls. The Fisher’s exact test and rank-
order Tau-b correlation were used as appropriate.
The related two sample t tests based on equal and
unequal variances were used for means comparison
(Armitage and Berry, 1994; SAS Institute Inc,
1990). All statistically significant differences were
detected at the 5% level. The score of one for each
item of the SMAST-T was used according to the
original SMAST (Selzer et al, 1975). A reliability
of the SMAST-T was assessed in terms of an
internal consistency using the Cronbach alpha
coefficient (α). Correlation between the SMAST-
T scores of the present study and the MAST-T
scores of the previous study (Nanakorn et al, 1998)
obtained from the same subjects was performed as
well by using the Pearson Product Moment Correlation
coefficient (r

p
). Validity of the SMAST-T was

evaluated by Receiver Operating Characteristic
(ROC) analysis (Murphy et al, 1987). The ROC
was obtained by plotting sensitivities against one
minus specificities for all possible cutoff points.
The ROC curve and the area under the curve
(AUC) were constructed using the “proc logistic”
and “proc gplot” procedure in the SAS/STAT®

software release 6.12 (SAS Institute Inc, 1997).
Finally, an optimum cutoff point that provides the
best sensitivity and specificity was selected by
acquiring two conditions. Firstly, the value of the
sensitivity should be larger than specificity for the
purpose of screening (Griner et al, 1981). Secondly,
the sum of the sensitivity and specificity should
be the maximum, as compared to other possible
sets.

RESULTS

Sociodemographic, clinical diagnoses, family
histories, smoking and drinking habits

Subjects’ characteristics have been detailed
elsewhere (Nanakorn et al, 1998). Briefly, the majority
of cases and controls live in rural areas. The average
ages (mean±SD) were 38.4±9.7 and 38.7±9.6 years
for the cases and controls, respectively. Significant
differences were observed between the cases and
controls in terms of occupations but not for the
marital status and educational background. Based
on the DSM-III-R diagnostic criteria, the cases
included 37.7% with alcohol dependence, 24.6%
with alcohol hallucinosis, 21.3% with alcohol abuse,
and 16.4% with alcohol withdrawal delirium, while
most of the controls were diagnosed with anxiety
disorders.
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A smaller proportion of cases had a past
history with stomach diseases compared with controls.
Parents’ past histories were similar in cases and
controls. The cases tended to currently smoke more
than controls, and on average 14±7 cigarettes per
day comparing to 11±7 for the controls. Statistically
significant difference was observed for drinking
habits. All the cases were current drinkers, while
55.8%, 31.1%, and 13.1% of the controls were
current, ex-, and non-drinkers, respectively (χ2 =34.7,
df=2). The current drinkers’ drinking frequencies
of <1-1/mo, 2-4/mo, 2-4/wk, and >4/wk were 23.1%,
13.7%, 11.6%, and 51.6%, respectively (Table 2).
A statistically significant difference in the average
amount of alcohol consumed on each occasion
during the past year was observed (mean±SD;
120.6±70.9 g for the cases and 22.9±28.3 g for the
controls; Student’s t-test based on unequal variances
= 9.89, df = 80.9).

Reliability of the SMAST-T

The Cronbach alpha coefficient was 0.89,
indicating considerable intercorrelation between the
SMAST-T items. A number of responses by each
SMAST-T item are shown in Table 1. Eleven of
the twelve items were shown as significantly different

in the number of responses between the cases and
the controls indicating that these items are able to
differentiate the cases from the controls.

Correlation between the SMAST-T scores and
the MAST-T scores

Pearson correlation between the SMAST-T
scores and the MAST-T scores yielded r

p
 = 0.98

(p = 0.001) suggesting that the SMAST-T is able
to screen AUD as good as the MAST-T.

Drinking frequency and the SMAST-T scores

The proportion of drinking frequencies (<1-
1/mo, 2-4/mo, 2-4/wk, and >4/wk) are associated
with the SMAST-T scores (0, 1, 2, 3, and ≥4; χ2

= 76.9, p = 0.000; Kendall’s Tau-b = 0.67) as
shown in Table 2, suggesting that, indeed, higher
frequency drinkers tend to have higher scores on
the SMAST-T.

Sensitivity, specificity, cutoff point and ROC
curve

The SMAST-T scores for the cases and the
controls ranged from 3 to 12 and 0 to 5 (mean±SD;
7.1±2.0, and 1.3±1.1, respectively). Table 3 shows

Table 1
Number of responses by SMAST-T items.

SMAST-T items Cases Controls χ2

1 Do you feel you are a normal drinker? (yes=0, no=1) 53 7 69.4a

3 Does your wife (or parents) ever worry or complain about
your drinking? (yes=1, no=0) 60 23 51.6a

5 Do you ever feel bad about your drinking? (yes=1, no=0) 49 38 4.8a

6 Do friends or relatives think you are a normal drinker? (yes=0, no=1) 58 2 102.8a

8 Are you always able to stop drinking when you want to? (yes=0, no=1) 31 1 38.1a

11 Has drinking ever created problems with you and your wife? (yes=1, no=0) 45 3 60.6a

14 Have you ever gotten into trouble at work because of drinking? (yes=1, no=0) 37 1 49.5a

16 Have you ever neglected your obligations, your family, or your work for two
or more days in a row because you were drinking? (yes=1, no=0) 33 1 41.7a

20 Have you ever gone to anyone for help about your drinking? (yes=1, no=o) 38 2 48.2a

21 Have you ever been in a hospital because of drinking? (yes=1, no=0) 22 0 26.8a

24 Have you ever been arrested, even for a few hours, because of
drunk behavior? (yes=1, no=0) 2 0 2.0

25 Have you ever been arrested for drunk driving or driving
after drinking? (yes=1, no=0) 4 0 4.1a

Item numbers correspond to those of the original full-length MAST (Selzer et al, 1971), scoring of one point (in the
parenthesis) was assigned to each item for the SMAST (Selzer et al, 1975), and for the present study.
aStatistically significant different at the 5% level.
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distribution of the SMAST-T scores by cases and
controls, and calculated sensitivity, specificity at
various cutoff points. An optimal cutoff point of
4 was selected as it fulfilled the two conditions
described above. It yielded 96.7% for the sensitivity
and 95.1% for the specificity. Fig 1 displays the
ROC curve constructed based on the SMAST-T
scores yielding the AUC of 0.994.

DISCUSSION

The DSM-III-R diagnostic criteria was used
as the gold standard in the present study instead
of ICD-10. Although, there are differences among
these two diagnostic systems, there is considerable
similarity (Grant and Towle, 1990), or they do not
produce dissimilar results from each other (Hasin
et al, 1996a). Rounsaville et al (1993) and Cottler
(1993) found a good agreement for dependence
criteria across the DSM-III-R and the ICD-10,
while there was a low level of concordance between
the abuse and harmful use diagnoses. Moreover,
it has been confirmed for the fair to good agreements
on the alcohol abuse and the dependence diagnoses,
respectively, between those two diagnostic systems
supporting the hypothesis that they were measuring
the same underlying construct (Hasin et al, 1996b).

The highly significant correlation between
the SMAST-T scores and the MAST-T scores (r

p

= 0.98) may indicate that the SMAST-T will perform
as well as the MAST-T as a screening test for
AUD. This result is consistent with the study by
Selzer et al (1975) which yielded r

p
 = 0.97 between

the SMAST and the MAST. The SMAST had been
shown to be as effective as the full-length MAST

Table 2
Number and percentage of response to SMAST-T scores by drinking frequency levels of current

drinkers.

SMAST-T scores   Total

<1-1/mo 2-4/mo 2-4/wk >4/wk

0 22.7 (5) 0 (0) 18.2 (2) 0 (0) (7)
1 36.4 (8) 23.1 (3) 9.1 (1) 0 (0) (12)
2 36.4 (8) 7.7 (1)0 0 (0) 0 (0) (9)
3 0 (0) 15.4 (2) 9.1 (1) 4.1 (2) (5)
≥4 4.5 (1) 53.8 (7) 63.6 (7) 95.9 (47) (62)
Total 23.1 (22) 13.7 (13) 11.6 (11) 51.6 (49) 100.0 (95)

χ2  = 76.9, df = 12; p = 0.000; Tau-b = 0.67

Drinking frequency levels of current drinkers

Fig 1–The ROC curve for the Short Michigan Alcoholism
Screening Test-Thai version (SMAST-T). The ROC
curve and the Area Under the Curve (AUC) were
constructed to evaluate the efficiency of the SMAST-
T by using the “proc logistic” and “proc gplot”
procedures provided in SAS/STAT® 6.12 which
calculated the AUC value of 0.994.
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as a screening test for AUD in American society
(Selzer et al, 1975), in Arab Muslim society (Al-
Ansari et al, 1990), and in Thai Buddhist society
(Assanangkornchai, 1993). It has been used as a
gold standard for criterion validation of biological
alcohol markers in alcohol problems screening as
well (Nilssen et al, 1996).

The ability of the SMAST-T items to
differentiate the cases from the controls was found
in 11 of 12 items, except for the item “Have you
ever been arrested, even for a few hours because
of drunk behavior?” as shown in Table 1. One
reason for that may be that police action was not
active enough to do so in such a rural area.

The SMAST-T scores were significantly
moderately correlated with subjects’ drinking
frequency levels (Tau-b = 0.67). It implies that the
higher scores on the SMAST, the more severe the
alcohol use disorders. This finding is consistent
with the study by Harburg et al (1988) which
found a significant correlation of total SMAST
scores with subjects’ drinking levels among men
(Tau-b = 0.21).

The present study of the SMAST-T validity
among psychiatric patients residing in northeastern
Thailand showed high sensitivity and specificity
(96.7% and 95.1%, respectively) at the cutoff point
of 4. It is appreciable as it gave a high value of
the AUC (0.994) indicating a high efficiency for

discriminating an AUD from a non-AUD. It is
comparable to its validity performed among general
patients residing in southern Thailand which provided
a cutoff point of 3 with a sensitivity of 68.0%,
and a specificity of 77.8% (Assanangkornchai, 1993).
One possible reason for discrepancy of cutoff points
is that the present study was undertaken in psychiatric
or drug dependence care facilities where relatively
severe AUD or drug addicts may visit, while the
Assanangkornchai’s study (1993) had been performed
in general practice which contains a wide variety
of drinkers from predependents to alcoholics. This
phenomenon is consistent with the study by Robins
(1985) which found that the Diagnostic Interview
Schedule’s sensitivity was higher in a patient sample
than in a general population sample.

There is ambiguous wording in some items
of the SMAST-T that give different comprehension
among respondents which arises during the interview,
even though the MAST-T has been verified by
a method of back translation (Tanchaiswad, 1988)
and yields high sensitivity and specificity of validation
among the southern Thai outpatients (Assanang-
kornchai, 1993). Such ambiguity, for example, is
“normal drinker”, “feel bad”, or “lost friends”.
Thus, to avoid an ambiguity of word-meaning
in the SMAST-T items for a future study, an
explanation should be paraphrased for those items
to obtain a consistent comprehension and to enhance
smooth interview. Therefore, a further validation

Table 3
Sensitivity, and specificity of the SMAST-T at various cutoff point.

SMAST-T score   Cases   Controls Sensitivity Specificity

0 0 16 - -
1 0 23 100 26.2
2 0 15 100 63.9
3 2 4 100 88.5
4a 4 2 96.7 95.1
5 8 1 90.2 98.4
6 12 0 77.0 100.0
7 10 0 57.4 100.0
8 8 0 50.0 100.0
9 9 0 27.9 100.0
10 6 0 13.1 100.0
11 1 0 3.3 100.0
12 1 0 1.6 100.0

Sensitivity: Proportion of AUD subjects having scores equal to or larger than the cutoff point on the SMAST-T.
Specificity: Proportion of non-AUD subjects with scores less than the cutoff point on the SMAST-T.
aSelected cutoff point.
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of the SMAST-T with adoption of wording for
some items in the general population, general practice
clinic and other groups of the Thai population
needs to be completed before use. However, the
SMAST-T seems to be practically convenient use
for alcohol screening purpose as its easiness in
scoring, few items and equal validity comparing
to the MAST-T.
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