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ABSTRACT

Aims To replicate the finding that there is a single dimension trait in alcohol use disorders and to test whether the
usual 5+ drinks for men and 4+ drinks for women and other measures of alcohol consumption help to improve alcohol
use disorder criteria in a series of diverse patients from emergency departments (EDs) in four countries. Design Cross-
sectional surveys of patients aged 18 years and older that reflected consecutive arrival at the ED. The Composite
International Diagnostic Interview Core was used to obtain a diagnosis of DSM-IV alcohol dependence and alcohol
abuse; quantity and frequency of drinking and drunkenness as well as usual number of drinks consumed during the
last year. Setting Participants were 5195 injured and non-injured patients attending seven EDs in four countries:
Argentina, Mexico, Poland and the United States (between 1995–2001). Findings Using exploratory factor analyses
alcohol use disorders can be described as a single, unidimensional continuum without any clear-cut distinction
between the criteria for dependence and abuse in all sites. Results from item response theory analyses showed that the
current DSM-IV criteria tap people in the middle–upper end of the alcohol use disorder continuum. Alcohol consump-
tion (amount and frequency of use) can be used in all EDs with the current DSM-IV diagnostic criteria to help tap the
middle–lower part of this continuum. Even though some specific diagnostic criteria and some alcohol consumption
variables showed differential item function across sites, test response curves were invariant for ED sites and their
inclusion would not impact the final (total) performance of the diagnostic system. Conclusions DSM-IV abuse and
dependence form a unidimensional continuum in ED patients regardless of country of survey. Alcohol consumption
variables, if added, would help to tap patients with more moderate severity. The DSM diagnostic system for alcohol use
disorders showed invariance and performed extremely well in these samples.
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INTRODUCTION

Results from the National Epidemiologic Survey on
Alcohol and Related Conditions (NESARC) [1,2] and from
the Australian National Survey of Mental Health and
Wellbeing [3] have suggested that there is evidence of a
single dimension trait for alcohol abuse and dependence
in the Diagnostic and Statistical Manual of Mental Disor-
ders, 4th edition [4,5], but the current symptom items do
not tap well into the less severe range of the alcohol dis-
order continuum. A good candidate to cover this part of

the spectrum could be measures of alcohol consumption.
Using data from the NESARC, Saha [6] concluded that
‘DSM-IV alcohol abuse and dependence criteria formed a
continuum of alcohol use disorder severity along with
drinking 5+/4+ at least once a week in the past year cri-
terion’. That is, five or more drinks per occasion for males
and four or more for females (5+/4+) at least once a week
in the past year when introduced with other symptoms
of the current DSM-IV criteria for alcohol abuse and
dependence in an item response theory analysis (IRT)
tapped into the mildest range of the alcohol use disorder
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continuum (i.e. lower levels of severity) that was not
captured by any other abuse or dependence criteria.
Following the report of Saha [6], Helzer [7] discussed
the evidence for the unidimensionality of substance use
disorders and suggested that, for alcohol use disorders,
the 5+/4+ criterion could be added to the categorical
definition to strengthen the ‘mild to moderate range
of dimensional definition’. While each dimension of the
DSM diagnostic scheme is intended to describe maladap-
tive patterns of consumption [8], a level of consumption
considered ‘maladaptive’ has not been included in the
diagnostic nosology due, in part, to cross-cultural varia-
tion in normative drinking levels [9].

The introduction of measures of alcohol consumption
together with a clinical approach of categorical diagnosis
is promising, but two limitations exist based on prior
analysis in the general population. First, these results
need to be replicated using different data sets, especially
those across various types of clinical practice in which
patients under consultation tend to have more symptoms
and more severe symptoms than general population
samples, such as the NESARC. Secondly, it is not clear
what the impact may be, across countries and cultures, of
introducing consumption into the DSM-IV alcohol
use disorder diagnostic criteria. In 2004 the National
Institute on Alcohol Abuse and Alcoholism (NIAAA)
published guidelines for at-risk drinking (that which
increases the risk of developing alcohol use disorders,
morbidity and mortality), defined as five or more drinks
per occasion for males and four or more for females (5+/
4+) [10]. While drinking 5+/4+ at least once a week in
the past year is, indeed, a marker of heavy episodic drink-
ing, this measure has a large variation in prevalence
across cultures, and the variation is not necessarily in the
same direction as variation in alcohol abuse and depen-
dence. For example, Mexico has been shown to have a
low–medium per-capita consumption rate when com-
pared to countries with similar development [11] and a
high abstention rate, but low levels of alcohol use disor-
ders [12] and high levels of episodic and intoxicating
drinking (such as the 5+/4+) [13]. According to a World
Health Organization (WHO) report, Mexico exhibits one
of the most ‘detrimental consumption patterns’ (a value
of 4) of any country, based on a large number of heavy
drinking occasions, drinking outside of meals, a high
level of fiesta drinking, and drinking in public places, etc.
as opposed to a country exhibiting the least detrimental
consumption pattern (a value of 1), based on few heavy
drinking occasions, drinking with meals, no fiesta drink-
ing and little drinking in public places [13]. By contrast,
in this same region and with a similar level of develop-
ment, Argentina has a higher per capita consumption
than Mexico (almost double), a low abstention rate, a
much higher prevalence of alcohol dependence com-

pared to Mexico, especially among women, but low rates
of heavy drinking (almost half the Mexican rate; and a
detrimental drinking pattern value of 2) [13].

Here we build from prior work to test the unidimen-
sionality of alcohol use disorders and the use of measures
of heavy alcohol consumption in a sample of five emer-
gency department (ED) sites in four countries, compiled
as part of the Emergency Room Collaborative Alcohol
Analysis Project [14]. We used exploratory factor analy-
sis (EFA) and IRT to study the latent construct of alcohol
use disorder in samples from ED patients from different
countries in an effort to replicate the finding that there is
a unique factor solution for alcohol use disorders [15].
Secondly, if unidimensionality exists, we will test whether
5+/4+ and other measures of alcohol consumption
help to improve alcohol use disorder criteria by adding a
criterion in the low–medium spectrum of the disorder,
applicable to all four countries included here.

METHODS

Samples and data sets

The data set used for this analysis included 5195 ED
patients from five sites in four countries, Santa Clara,
California [US, 1995–1996 (n = 1429)], Pachuca,
Mexico [during 1996–1997 (n = 1417)], Warsaw and
Sosnowiec, Poland [2002–2003 (n = 1317)] and Mar del
Plata, Argentina [during 2001 (n = 978)]. Details about
these samples have been published elsewhere [16]. The
response rates were: Santa Clara 73%, Pachuca 93%,
Warsaw 67%, Sosnowiec 65% and Mar del Plata 92%.
Both injured and non-injured patients were interviewed
regarding quantity and frequency of usual drinking and
frequency of high maximum occasions during the last
year, frequency of drunkenness, alcohol dependence
and abuse/harmful drinking questions, and demographic
characteristics (age, gender, percentage injury and edu-
cation). Data were collected using a similar methodology
and instrumentation developed by Cherpitel [17]. All
studies used a probability sampling design in which each
shift was represented equally for each day of the week
during the period in which data were collected in each
ED facility. Across all studies, patient samples of those 18
and older were selected from ED admission forms, which
included walk-in patients as well as those arriving by
ambulance, and reflected consecutive arrival at the ED.
The particular sampling frame in a study depended upon
the number of patients admitted to the ED facility covered
in each study. Once selected for the study, and as soon
as possible after ED admission, patients were approached
with an informed consent to participate, and were then
breathalyzed and administered a questionnaire of about
25 minutes in length by trained interviewers while the
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patient was in the waiting room or treatment area and/
or following treatment. Patients who were too severely
injured or ill to be interviewed in the ED and who were
subsequently hospitalized were interviewed later, after
their condition had stabilized. Both injured and non-
injured patients were interviewed regarding quantity
and frequency of usual drinking and frequency of high
maximum occasions during the last year, frequency of
drunkenness, alcohol dependence and abuse questions
and demographic characteristics.

Measures

Quantity–frequency (Q-F) of drinking and drunkenness

Patients were asked an abbreviated version of the gradu-
ated frequency series of questions [18] which obtains
data, for the last year, on the frequency of drinking any
alcoholic beverage, and the frequency, separately, of con-
suming 12 or more drinks in a day and five or more but
less than 12 in a day. Patients were also asked their usual
number of drinks and the frequency of drunkenness
during the last year. The frequency of 12 or more drinks,
five or more drinks and drunkenness ranged from every
day, nearly every day, three or four times a week, once or
twice a week, two to three times a month, about once a
month, six to 11 times a year, one to five times a year and
to never during the last 12 months. Different cut-points
for these frequency options were used for males and
females. Heavy drinking measures to be considered as
candidate measures in each of the analyses include usual
quantity of at least 5+/4+ drinks per occasion for men/
women, 12+ drinks monthly/any for men/women, 5+
drinks weekly/monthly for men/women, drunkenness
weekly/monthly for men/women.

Diagnostic criteria for alcohol dependence and abuse

An adaptation of the Alcohol Section of the Composite
International Diagnostic Interview (CIDI) core [19] was
used to obtain a diagnosis of DSM-IV alcohol dependence
and alcohol abuse. The CIDI diagnostic interview was
developed as a joint project by the World Health Organi-
zation and the US Alcohol, Drug Abuse and Mental
Health Administration, and has been tested in several
countries. The alcohol section of the CIDI has been found
to perform well, is easy to use and is acceptable to sub-
jects in almost all cultures [20]. The DSM-IV criteria for
12-month dependence consist of three positive responses
across seven domains (tolerance, withdrawal, drinking
more than intended, unsuccessful efforts to control,
giving up pleasures or interests to drink, spending a great
deal of time in drinking activities, continued alcohol
use despite problems). Also obtained was a diagnosis
for DSM-IV alcohol abuse as life-time presence among

12-month drinkers based on any one of four items: role,
physical, legal or social consequences of drinking.

Data analysis

Analysis followed closely the strategy used in Saha [6].
Dimensionality of the set of DSM-IV measures was first
explored using standard factor analytical methods. This is
referred to as the base model. In addition, individual
heavy drinking measures were included, one at a time, in
separate models along with DSM-IV items to investigate
the performance of these items in the context of the
larger set of DSM-IV items.

Standard psychometric methods were used, includ-
ing examining marginal and bivariate distributions of
variables before dimension reduction techniques were
applied. To estimate the underlying factor structure
on dichotomous items, non-linear link functions were
utilized using Mplus [21]. A number of solutions were
examined, including one-, two- and three-dimensional
solutions, and their fit was assessed using standard mea-
sures, such as the CFI (comparative fit index), RMSEA
(root mean squared error of approximation) and SRMR
(standardized root mean square residual). Properties of
the resulting scale(s) were examined using the Kuder–
Richardson formula for examining internal scale relia-
bility of a set of dichotomous items.

After the factor structure of the set of DSM-IV items
was investigated, IRT models were used to study the
latent alcohol use disorder construct separately in prob-
ability samples of ED patients from four different coun-
tries in an effort to replicate the finding that there is an
underlying common structure [15] and, if so, whether
individual heavy drinking measures help to improve
alcohol use disorder criteria by adding a criterion in the
low–medium spectrum of the disorder, applicable to all
four countries. IRT analysis implemented in Mplus [21]
was used to derive two main parameters, the threshold
and the discrimination parameters. The first refers to
the ‘severity’ of a criterion (threshold), with high sever-
ity being those endorsed less frequently by respondents.
The second parameter measures the ability of a criterion
to discriminate respondents from low to high levels of
the disorder continuum (slope). Graphical aids and plots
of both parameters were used. Finally, differential item
functioning (DIF) was performed in the PARSCALE [22]
to test whether the probabilities of responding in differ-
ent categories of consumption differed by population
for the same underlying level of the attribute (the latent
trait measuring severity). Items were evaluated for DIF
by contrasting the IRT difficulty or location (bi) and
slope (ai) parameters between the groups. Finally, test
response curves (TRCs) were plotted using the expected
raw scores by the severity of the alcohol use disorder
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continuum for each study site. If the TRCs for sites do
not differ substantially it can conclude that the signifi-
cant item-level DIFs (if found) cancel out when the total
scale is used [6].

RESULTS

In Santa Clara, a low percentage of patients were admit-
ted to the ED with an injury (22.5%) while in Poland, the
majority of ED admissions were for injury (63.7%) (see
Table 1). Patients from these EDs also differed on gender
(a larger proportion of males in Pachuca and Poland),
age (older in Poland and Santa Clara) and educational
background (a high level of education in Santa Clara and
Poland). Baseline differences are also evident on mea-
sures of life-time alcohol consumption (a larger propor-
tion of abstention in Pachuca followed by Santa Clara),
12-month drinking (a lower proportion of in Pachuca
and Santa Clara) and drinking prior to the injury (a lower
proportion in Pachuca and Poland). Heavy drinking
(5+/4+), nevertheless, was more common in Poland and
Pachuca. All DSM-IV disorders were more common in
Santa Clara, followed by Argentina, Poland and Mexico.
Overall, as expected, a large variation in alcohol involve-
ment was found across these four samples. Comparatively
across sites, the Mexican sample tended to show lower
overall consumption, higher episodic use and lower levels
of disorders. In contrast, the sample from Argentina
showed higher overall consumption, lower levels of
heavy drinking and percentages of alcohol disorders
midway between the other sites.

As seen from the prior data, large variation was found
in life-time and 12-month (current) drinking prevalence
rates. A different picture emerged when current drinkers
only were examined (Table 2). The most striking differ-
ence was the high level of abuse and dependence among
current drinkers in the Pachuca sample, which ranked
second only behind the United States. Among current
drinkers, Poland had the lowest rates of abuse and depen-
dence. Overall, 20% of these EDs patients had a current
DSM-IV alcohol use disorder which demonstrates, as
expected, the large role of alcohol among these patients.
Overall, the criterion with the largest prevalence was
larger/longer and the criterion with the lowest preva-
lence was legal problems. As expected, the four measures
of heavy drinking were found to have high variation in
prevalence and large differences across sites. The usual
5+/4+ was highest in Pachuca and drunkenness was
highest in Santa Clara. The consumption variable with
the smallest variation in prevalence across sites was 5+
weekly for men or monthly for women.

Exploratory factor analysis was used for testing the
unidimensionality of alcohol use disorders both in the
merged ED sample as well as separately by site (Table 3).
In the merged sample, all 11 criteria loaded significantly
on a single dimension. A two-factor solution produced
one factor with all dependence items and one abuse item.
The second factor had only two of the four abuse items.
Both factors had a strong correlation (0.854) and the first
eigenvalue was much larger than the second, all of which
suggest that a single factor solution is a reasonable
description of the data and that the 11 criteria formed a

Table 1 Emergency Room Collaborative Alcohol Analysis Project (ERCAAP) sites with DSM-IV alcohol data characteristics of study
population, n = 5195.

Site Santa Clara, CA
Pachuca,
Mexico

Mar del Plata,
Argentina

Warsaw and
Sosnowiec,
Poland Total

(year) (1995–1996) (1996–1997) (2001) (2002–2003)

n 1429 1417 867 1482 5195

Injury % 22.5 47.4 45.8 63.7 44.9
Male % 49.1 52.0 44.3 58.2 51.7
<=30 years % 36.1 44.7 41.2 29.5 37.4
Education: some college and above % 36.1 14.9 10.4 21.1 21.8
Life-time alcohol use % 85.1 66.8 91.6 93.2 83.5
Alcohol use last 12 months % 62.0 38.6 77.7 74.1 61.6
Alcohol use 6 hours prior % 11.3 9.2 16.7 9.7 11.1
Last 12 months 5+/4+ drinks* % 18.6 25.1 20.7 37.5 26.2
Last 12 months alcohol abuse % 7.0 3.3 6.7 5.9 5.6
Last 12 months alcohol dependence % 12.3 4.9 6.7 4.3 7.0
Last 12 months alcohol abuse or dependence % 19.2 8.2 13.4 10.2 12.7

Santa Clara data are weighted. *Usual consumption of five or more drinks per occasion for males and four or more drinks for females per drinking
occasion.
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single, unidimensional trait in the merged ED patients.
Inspection of the four samples did not show divergent
conclusions. Among the US and Mexican samples, a large
correlation between the two factors and a small second
eigenvalue suggest that unidimensionality is a reasonable
and more parsimonious explanation for these data. The
two-factor solution for Santa Clara produced a first factor
composed of all dependence items and one abuse item
(hazardous use), while the second factor included the
other three abuse items. For Pachuca, the two-factor
solution produced one factor with only four dependence
items and a second factor with three abuse items (neglect
roles, legal problems and social/interpersonal problems)
and one dependence item (quit/control) that was not
easily interpretable. The factor correlation is very high for
the first and second dimensions of the solution for both
factors (0.87 in Santa Clara and 0.89 in Pachuca), indi-
cating little difference between the two in terms of addi-
tional information. The CFAs are also extremely high for
both sites for the one-dimensional solution (0.998 in
Santa Clara and 1.0 in Pachuca), where above 0.95 is
considered very good. Additionally, the RMSEA is con-
sidered to be very low and indicates a very good fit for
both sites (RMSEA = 0.05 is considered a good fit and
RMSEA = 0.04 in Santa Clara and 0.01 in Pachuca).
Finally, the second eigenvalues were much smaller than

the first for both sites (0.518 for Santa Clara and 0.716
for Pachuca), which strongly supports a one-dimensional
solution. On the other hand, for Argentina and Poland,
there was clearly only one factor. A second factor in both
data sets produced small and non-significant loadings
with small eigenvalues. Most importantly, this second
factor had loadings that were almost identical to the load-
ings of the one factor solution, again supporting a one-
dimensional solution. The lower part of Table 3 shows
the factor loadings of the four consumption candidates,
assuming a single dimension solution. That is, assuming
that the 11 items are considered to be a single factor in
the merged sample, the addition of 5+/4+ would produce
a factor loading of 0.470. In all sites the alcohol con-
sumption variables loaded in the unidimensional alcohol
use disorder trait, ranging from a low of 0.470 to a high
of 0.865. The variables 5+/4+ and drunkenness pro-
duced the most variable loadings across sites, while 12+
drinks and 5+ drinks produced more homogeneous load-
ings across sites.

IRT results for the merged sample and by site are
presented in Table 4. In the merged sample, the largest
discrimination score was found for the item ‘time spent’
and the lowest for the item ‘hazardous use’. The largest
severity score was found for the item ‘legal problems’ and
the lowest for the item ‘larger/longer’ (see Fig. 1).

Figure 1 Criterion response curves for DSM-IV abuse and dependence criteria in the Emergency Room Collaborative Alcohol Analysis
Project (ERCAAP), all emergency departments combined

246 Guilherme Borges et al.

© 2010 The American Psychiatric Association Addiction, 105, 240–254

 13600443, 2010, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/j.1360-0443.2009.02778.x by C

O
N

IC
E

T
 C

onsejo N
acional de Investigaciones, W

iley O
nline L

ibrary on [14/08/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



Ta
bl

e
4

It
em

re
sp

on
se

th
eo

ry
an

al
ys

es
of

al
co

h
ol

u
se

di
so

rd
er

by
Em

er
ge

n
cy

R
oo

m
C

ol
la

bo
ra

tiv
e

A
lc

oh
ol

A
n

al
ys

is
P

ro
je

ct
(E

R
CA

A
P

)
si

te
s.

A
LL

E
R

s
U

S:
Sa

nt
a

C
la

ra
M

ex
ic

o:
Pa

ch
uc

a
M

ar
de

lP
la

ta
:A

rg
en

ti
na

Po
la

nd
:W

ar
sa

w
an

d
So

sn
ow

ie
c

B
as

e
m

od
el

B
as

e
m

od
el

B
as

e
m

od
el

B
as

e
m

od
el

B
as

e
m

od
el

D
is

cr
im

in
at

io
n

(S
E

)
Se

ve
ri

ty
(S

E
)

D
is

cr
im

in
at

io
n

(S
E

)
Se

ve
ri

ty
(S

E
)

D
is

cr
im

in
at

io
n

(S
E

)
Se

ve
ri

ty
(S

E
)

D
is

cr
im

in
at

io
n

(S
E

)
Se

ve
ri

ty
(S

E
)

D
is

cr
im

in
at

io
n

(S
E

)
Se

ve
ri

ty
(S

E
)

To
le

ra
n

ce
(D

)
1

.7
9

(0
.1

)
1

.5
7

(0
.0

5
)

1
.9

7
(0

.2
)

1
.1

0
(0

.0
7

)
2

.3
2

(0
.4

)
1

.6
9

(0
.1

1
)

1
.4

3
(0

.2
)

1
.7

4
(0

.1
4

)
1

.3
3

(0
.2

)
2

.1
8

(0
.1

4
)

W
it

h
dr

aw
al

(D
)

1
.6

2
(0

.1
)

1
.2

3
(0

.0
4

)
2

.1
5

(0
.2

)
0

.8
6

(0
.0

6
)

1
.3

8
(0

.2
)

1
.1

4
(0

.1
0

)
1

.2
6

(0
.2

)
1

.7
2

(0
.1

4
)

1
.5

8
(0

.2
)

1
.4

4
(0

.0
8

)
La

rg
er

/l
on

ge
r

(D
)

2
.0

4
(0

.1
)

1
.1

1
(0

.0
4

)
2

.1
9

(0
.3

)
0

.7
3

(0
.0

6
)

3
.4

1
(0

.6
)

1
.1

1
(0

.0
7

)
1

.9
9

(0
.3

)
1

.2
3

(0
.0

9
)

1
.2

8
(0

.1
)

1
.6

1
(0

.1
0

)
Q

u
it

/c
on

tr
ol

(D
)

2
.0

2
(0

.1
)

1
.4

5
(0

.0
5

)
2

.9
9

(0
.4

)
1

.0
0

(0
.0

6
)

1
.3

3
(0

.2
)

1
.4

4
(0

.1
2

)
1

.6
0

(0
.2

)
1

.6
8

(0
.1

3
)

1
.7

8
(0

.3
)

2
.1

1
(0

.1
3

)
T

im
e

sp
en

t
(D

)
2

.9
4

(0
.2

)
1

.3
9

(0
.0

4
)

3
.5

2
(0

.5
)

0
.9

8
(0

.0
6

)
2

.8
8

(0
.5

)
1

.4
6

(0
.0

9
)

2
.8

8
(0

.5
)

1
.3

0
(0

.0
8

)
2

.7
6

(0
.5

)
2

.0
2

(0
.1

0
)

A
ct

iv
it

ie
s

gi
ve

n
u

p
(D

)
2

.8
0

(0
.3

)
1

.6
1

(0
.0

5
)

3
.0

3
(0

.5
)

1
.1

9
(0

.0
7

)
2

.1
4

(0
.4

)
1

.6
7

(0
.1

1
)

3
.4

5
(0

.9
)

1
.6

9
(0

.1
1

)
2

.1
3

(0
.3

)
2

.2
1

(0
.1

2
)

P
hy

si
ca

l/
ps

yc
h

ol
og

ic
al

pr
ob

le
m

s
(D

)
1

.9
5

(0
.1

)
1

.1
8

(0
.0

4
)

1
.8

9
(0

.2
)

0
.8

0
(0

.0
6

)
1

.8
8

(0
.3

)
1

.3
0

(0
.0

9
)

2
.5

7
(0

.4
)

1
.2

5
(0

.0
8

)
1

.5
8

(0
.2

)
1

.5
4

(0
.0

9
)

N
eg

le
ct

ro
le

s
(A

)
1

.5
4

(0
.1

)
1

.4
5

(0
.0

5
)

1
.3

8
(0

.1
)

1
.2

4
(0

.0
9

)
2

.1
3

(0
.3

)
1

.1
3

(0
.0

8
)

1
.5

7
(0

.2
)

1
.5

8
(0

.1
2

)
1

.4
8

(0
.2

)
1

.8
2

(0
.1

1
)

H
az

ar
do

u
s

u
se

(A
)

1
.3

7
(0

.1
)

1
.8

4
(0

.0
7

)
1

.3
9

(0
.2

)
1

.5
2

(0
.1

1
)

1
.2

3
(0

.2
)

2
.1

8
(0

.2
3

)
1

.4
9

(0
.2

)
1

.7
4

(0
.1

4
)

1
.3

4
(0

.2
)

2
.1

2
(0

.1
4

)
Le

ga
lp

ro
bl

em
s

(A
)

1
.9

8
(0

.2
)

1
.9

8
(0

.0
7

)
1

.7
9

(0
.2

)
1

.5
2

(0
.0

9
)

1
.7

6
(0

.4
)

2
.3

9
(0

.2
5

)
2

.3
5

(0
.7

)
2

.3
2

(0
.1

9
)

2
.3

8
(0

.4
)

2
.2

2
(0

.1
3

)
So

ci
al

/i
n

te
rp

er
so

n
al

pr
ob

le
m

s
(A

)
1

.9
2

(0
.1

)
1

.4
1

(0
.0

5
)

1
.7

3
(0

.2
)

0
.9

8
(0

.0
7

)
1

.9
1

(0
.3

)
1

.6
2

(0
.1

1
)

1
.8

7
(0

.3
)

1
.6

7
(0

.1
2

)
2

.4
4

(0
.4

)
1

.6
1

(0
.0

8
)

B
ay

es
ia

n
in

fo
rm

at
io

n
cr

it
er

io
n

(B
IC

)
1

5
2

8
0

.3
4

3
5

6
0

2
.4

4
6

2
6

8
0

.4
3

9
2

9
0

7
.8

8
4

4
0

5
4

.5
9

1
Sa

m
pl

e-
si

ze
ad

ju
st

ed
B

IC
1

5
2

1
0

.4
3

9
5

5
3

2
.5

7
8

2
6

1
0

.6
0

2
2

8
3

8
.0

3
3

3
9

8
4

.7
1

3
A

ka
ik

e
in

fo
rm

at
io

n
cr

it
er

io
n

(A
IC

)
1

5
1

4
6

.8
4

5
5

4
9

7
.1

8
8

2
5

8
5

.7
4

1
2

8
0

8
.9

8
8

3
9

4
4

.5
6

3
U

su
al

5
+/

4
+

fo
r

m
en

/w
om

en
0

.5
4

(0
.0

4
)

0
.4

4
(0

.0
5

)
0

.7
7

(0
.1

)
0

.8
9

(0
.1

0
)

0
.5

4
(0

.1
)

(-
0

.7
6

)
(0

.1
5

)
0

.8
5

(0
.1

)
1

.0
5

(0
.1

1
)

0
.6

9
(0

.1
)

(-
0

.0
1

)
(0

.0
7

)
B

IC
1

9
3

1
8

.5
5

6
5

1
8

.0
0

6
3

3
6

2
.3

3
9

3
5

4
8

.9
1

3
5

4
7

0
.5

5
2

Sa
m

pl
e-

si
ze

ad
ju

st
ed

B
IC

1
9

2
4

2
.2

9
2

6
4

4
1

.7
8

7
3

2
8

6
.1

5
3

3
4

7
2

.7
1

2
5

3
9

4
.3

2
2

A
IC

1
9

1
7

2
.9

1
6

6
4

0
3

.1
7

9
3

2
5

9
.0

3
2

3
4

4
1

.0
2

6
5

3
5

0
.5

2
2

1
2

+
m

on
th

ly
/a

ny
fo

r
m

en
/w

om
en

1
.0

8
(0

.1
)

1
.0

8
(0

.0
5

)
1

.0
9

(0
.1

)
0

.9
7

(0
.0

9
)

0
.8

7
(0

.1
)

1
.0

1
(0

.1
2

)
1

.3
8

(0
.2

)
0

.8
8

(0
.0

8
)

1
.2

3
(0

.1
)

1
.2

9
(0

.0
8

)
B

IC
1

7
8

7
7

.0
9

6
3

4
2

.2
4

4
3

2
1

4
.0

4
4

3
4

5
3

.6
6

8
4

8
1

3
.8

9
9

Sa
m

pl
e-

si
ze

ad
ju

st
ed

B
IC

1
7

8
0

0
.8

3
1

6
2

6
6

.0
2

5
3

1
3

7
.8

5
8

3
3

7
7

.4
6

7
4

7
3

7
.6

6
9

A
IC

1
7

7
3

1
.4

5
5

6
2

2
7

.4
1

7
3

1
1

0
.7

3
7

3
3

4
5

.7
8

2
4

6
9

3
.8

6
9

5
+

w
ee

kl
y/

m
on

th
ly

fo
r

m
en

/w
om

en
1

.0
8

(0
.1

)
1

.0
3

(0
.0

5
)

1
.2

3
(0

.1
)

0
.8

7
(0

.0
8

)
0

.9
7

(0
.1

)
1

.4
6

(0
.1

5
)

1
.2

9
(0

.2
)

0
.7

6
(0

.0
8

)
1

.2
2

(0
.1

)
1

.0
3

(0
.0

7
)

B
IC

1
7

9
5

6
.5

3
4

6
3

2
1

.9
1

4
3

0
7

6
.8

6
6

3
5

1
0

.9
6

7
4

9
6

4
.4

9
1

Sa
m

pl
e-

si
ze

ad
ju

st
ed

B
IC

1
7

8
8

0
.2

7
6

6
2

4
5

.6
9

5
3

0
0

0
.6

8
3

4
3

4
.7

6
6

4
8

8
8

.2
6

1
A

IC
1

7
8

1
0

.9
6

2
0

7
.0

8
7

2
9

7
3

.5
5

9
3

4
0

3
.0

8
4

8
4

4
.4

6
1

D
ru

n
k

m
on

th
ly

/a
ny

fo
r

m
en

/w
om

en
1

.3
4

(0
.1

)
1

.6
9

(0
.0

5
)

1
.1

8
(0

.1
)

1
.3

1
(0

.1
0

)
1

.1
4

(0
.2

)
1

.9
1

(0
.1

9
)

1
.3

0
(0

.2
)

1
.6

3
(0

.1
3

)
1

.9
2

(0
.3

)
2

.0
9

(0
.1

3
)

B
IC

1
6

6
0

8
.2

5
5

6
1

6
8

.2
0

2
2

9
1

9
.7

3
8

3
2

2
3

.4
1

9
4

2
5

3
.8

6
6

Sa
m

pl
e-

si
ze

ad
ju

st
ed

B
IC

1
6

5
3

1
.9

9
7

6
0

9
1

.9
8

3
2

8
4

3
.5

5
2

3
1

4
7

.2
1

8
4

1
7

7
.6

3
6

A
IC

1
6

4
6

2
.6

2
1

6
0

5
3

.3
7

5
2

8
1

6
.4

3
1

3
1

1
5

.5
3

3
4

1
3

3
.8

3
6

ER
s:

em
er

ge
n

cy
ro

om
s.

The dimensionality of alcohol use disorders 247

© 2010 The American Psychiatric Association Addiction, 105, 240–254

 13600443, 2010, 2, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/j.1360-0443.2009.02778.x by C

O
N

IC
E

T
 C

onsejo N
acional de Investigaciones, W

iley O
nline L

ibrary on [14/08/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



It is apparent from the comparison across sites that
there are several differences in both the discrimination
and severity estimates for different criterion. The bottom
of Table 4 shows the values of discrimination and sever-
ity for the consumption variables. In general, the inclu-
sion of a consumption measure item along with other
DSM items appears to have accomplished the stated goal
of including an additional item that is consistent with
other items of alcohol use disorders and that also taps the
mildest range of the alcohol use disorder continuum.
Nevertheless, the usual 5+/4+ is too low in discrimina-
tion and severity [also with very high Bayesian informa-
tion criterion (BIC) values] and while slightly lower BICs
were found in the model using the drunkenness variable,
the BIC value was still too high, possibly a result of multi-
dimensionality introduced by including the item. These
conclusions apply for all sites. The two best candidates to
tap the lower level of severity of the continuum while
keeping acceptable BIC scores were 12+ drinks monthly/
any for men/women, and 5+ drinks weekly/monthly for
men/women. The variable 5+ drinks weekly/monthly
for men/women performed slightly better for Santa Clara
and Pachuca, while the 12+ drinks monthly/any for
men/women variable performed slightly better for Argen-
tina and Poland, accordingly to their BIC values. For illus-

trative purposes we present the graphs of the criterion
response curves for DSM-IV abuse and dependence
criteria and 5+ drinks weekly/monthly for men/women
in each study site (Figs 2–5).

DIF analyses were performed for each of the 11
alcohol use disorder criteria, at the same time con-
trasting severity (thresholds) and discrimination (slopes)
parameters (Table 5). Four dependence items (with-
drawal, time spent, larger/longer and quit/control)
showed heterogeneity across study site (P < 0.05), while
three abuse items and three consumption variables
showed heterogeneity in threshold estimates. DIF was
also found in discrimination (slopes) for two depen-
dence criteria (time spent and physical/psychological
problems), one abuse criterion (social/interpersonal)
and three consumption variables, suggesting hete-
rogeneity of discrimination estimates across EDs sites.
Next, the test response curves were plotted to examine
whether these item-specific differences canceled out in
the total alcohol use disorder continuum. The results
were very similar for most alcohol consumption vari-
ables (with the exception of usual 5+/4+), and suggested
that there was no evidence of DIF between study site at
the total score level. As an example, Fig. 6 shows the DIF
results that incorporated the variable 5+ drinks weekly/

Figure 2 Criterion response curves for DSM-IV abuse and dependence criteria and 5+ weekly/monthly for men/women in each study site
(US: Santa Clara)
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Figure 3 Criterion response curves for DSM-IV abuse and dependence criteria and 5+ weekly/monthly for men/women in each study site
(Mexico: Pachuca)

Figure 4 Criterion response curves for DSM-IV abuse and dependence criteria and 5+ weekly/monthly for men/women in each study site
(Mar del Plata: Argentina)
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monthly for men/women. The DIF curves for all sites
were virtually identical, suggesting that even if con-
sumption variables had different severities and discrimi-
nations across sites, as expected, in the aggregate level
their inclusion would not impact the final (total) perfor-
mance of the diagnostic scheme.

DISCUSSION

Two main conclusions can be drawn from these analyses
based on clinical samples of EDs patients from four differ-
ent countries with very heterogeneous per-capita alcohol
consumption and drinking cultures. First, exploratory
factor analyses indicated that alcohol use disorders can
be described as a single, unidimensional continuum
without any clear-cut distinctions between the criteria for
dependence and abuse in all sites. This finding is in con-
cordance with other reports from general population
samples in Australia [3], the United States[2,23], samples
of US adolescents from clinical [24] and adjudicated,
clinical and community samples [25], and samples of
treatment-seeking addicts [26] and psychiatric out-
patients [27]. In these studies, as in the one reported here,
even when some abuse items loaded on a second factor, a
single unidimensional trait emerges as a much more par-
simonious solution. Samples here of patients undergoing

medical or injury treatment also strengthen the general-
izability of the unidimensional finding for alcohol use
disorders beyond community samples. These samples
included patients who have been characterized as heavy
chronic and acute drinkers [28,29]and, indeed, have a
much higher prevalence of both alcohol use disorders
and endorsement of alcohol use disorders symptoms
than that reported in community samples, but lower
than that reported in a clinical sample of adolescents in
alcohol treatment [25] and under clinical treatment
[26,27]. The cross-national nature of our sample widens
the applicability of this conclusion and supports a
unitary diagnosis of DSM alcohol use disorders that goes
beyond a US or English-speaking milieu.

Secondly, results from the IRT analyses showed that
in all EDs the current DSM-IV criteria tap people in
the middle–upper end of the alcohol use disorder con-
tinuum. Data on alcohol consumption (amount and fre-
quency of use) can be used in all EDs with the current
DSM-IV diagnostic criteria to help tap the middle to lower
part of this continuum, as first reported by Saha [6].
Nevertheless, as expected, there is no single alcohol con-
sumption measure that is, by itself, invariant (both on
severity and discrimination values) within these diverse
ED populations. Even when, in all ED samples, a single
dimension of alcohol use disorders exists and alcohol

Figure 5 Criterion response curves for DSM-IV abuse and dependence criteria and 5+ weekly/monthly for men/women in each study site
(Warsaw and Sosnowiec: Poland)
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consumption may be used to tap people at the low end of
the continuum, differences in severity and discrimination
were observed across samples in some of the 11 alcohol
use disorder criteria and in three of the four alcohol
consumption variables. Prior qualitative research in the
scope of current nosological classifications [30] and
quantitative analyses at the criterion level for an alcohol
dependence diagnosis [31] has warned that not all crite-
ria are similarly understood across different societies
(such as impaired control and neglect of interests) and
should be fine-tuned for use in a cross-cultural context.
While reports of cross-cultural differences in the preva-
lence of alcohol consumption variables, especially mea-
sures of heavy or harmful drinking, have been reported
previously, this is the first report to show that differences
on heavy drinking measures also abound in the context
of the two parameters, severity and discrimination, on
IRT analyses. Nevertheless, just a few of such DSM-IV
criteria for alcohol dependence showed heterogeneity
in estimates across sites. Most of the heterogeneity was
found in abuse criteria and in alcohol consumption vari-
ables. These results also supported the finding from Saha
[6], that even when some individual criteria show
heterogeneity in severity and discrimination across sub-

groups (here among study sites) the total classification of
the alcohol use disorder continuum is basically invariant.
The addition of a consumption variable to the 11 criteria
does not change the total performance of current diag-
nostic criteria. Two measures of consumption emerged
as particularly useful for these countries, 12+ drinks
monthly/any for men/women, and 5+ drinks weekly/
monthly for men/women.

As a summary of our results, the inclusion of a Q-F
measure performed as expected; it improved DSM criteria
by including respondents at the lower end of the depen-
dence continuum. When a Q-F measure was included, it
did not change the overall performance of the diagnostic
criteria, but our analyses also found cross-country varia-
tion in the difficulty of endorsing a heavy drinking crite-
rion such as 5+ drinks weekly/monthly for men/women,
one of the best Q-F candidate measures for these samples.
Although differential item functioning was also observed
among several other DSM-IV criteria, the heavy drinking
measures appeared to exhibit some of the largest cross-
cultural variation in the difficulty parameter seen among
all DSM-IV criteria. While the four countries examined
here are clearly not representative of all drinking cul-
tures, and although the ER samples are probably different

Figure 6 Test response curves (TRCs) for DSM-IV abuse and dependence criteria, and 5+ weekly/monthly for men/women by each
study site
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from their respective general populations, findings here
suggest that caution should be used in including cultur-
ally sensitive measures such as heavy drinking in the
proposed DSM-V, and that additional research in this area
is necessary.

Finally, in order to recommend a change in the
current DSM-IV criteria we still need to consider the
overall impact that this change may have in the perfor-
mance of the full criteria, especially the impact in sen-
sitivity and specificity. How the choice of a particular
measure of alcohol consumption affects the total preva-
lence of alcohol use disorders when added to the current
11 criteria is a matter of great relevance, but goes beyond
the scope of the present analyses. This change may have
implications/ramifications across cultures, because dif-
ferent cultures have very different drinking patterns.
Even more, when applied to different cultures, Q-F mea-
sures also need to consider other dimensions such as

drinking context and duration of drinking. These issues
were not discussed in this paper, as they go beyond the
scope of any EFA and IRT framework and merit a separate
analysis. From the differential item functioning of some
measures of heavy drinking (such as any 5+/4+ for men/
women or monthly drunkenness/any for men/women)
it is clear that the choice of the alcohol consumption
measure can have dramatic influences on the definition
of the final criteria under study, as showed in the NESARC
when adding a binge drinking measure to the current 11
criteria of DSM-IV [32].

Study limitations

This study is limited to an analysis of data from patients
with non-fatal injuries and medical emergencies who
attended specific EDs. Although the study design provides
a representative sample of patients from each ED facility,

Table 5 Differential item function analyses for thresholds (severity) and slopes (discrimination) of alcohol use disorder by Emergency
Room Collaborative Alcohol Analysis Project (ERCAAP) sites; results from PARSCALE: adjusted thresholds and slopes across four sites.

US: Santa
Clara

Mexico:
Pachuca

Mar del Plata:
Argentina

Poland: Warsaw
and Sosnowiec c2(3 df) P

Threshold estimates
Tolerance (D) 1.10 1.28 1.19 1.28 2.96 0.400
Withdrawal (D) 0.86 0.49 0.99 0.34 38.92 <0.001
Larger/longer (D) 0.73 0.53 0.64 0.45 12.05 0.007
Quit/Control (D) 1.00 0.96 1.25 1.50 13.51 0.004
Time spent (D) 0.98 1.00 0.70 1.27 11.17 0.011
Activities given up (D) 1.19 1.28 1.25 1.39 2.47 0.483
Physical/psychological problems (D) 0.80 0.73 0.75 0.55 4.70 0.193
Neglect roles (A) 1.24 0.64 0.86 1.27 21.96 <0.001
Hazardous use (A) 1.52 1.67 1.11 1.45 5.13 0.161
Legal problems (A) 1.52 2.12 2.01 1.71 13.65 0.004
Social/interpersonal problems (A) 0.98 1.23 1.19 0.73 9.43 0.024
Usual 5+/4+ for men/women 0.89 -1.72 0.74 -1.78 320.16 <0.001
12+ monthly/any for men/women 0.97 0.70 0.38 0.65 31.47 <0.001
5+ weekly/monthly for men/women 0.88 0.88 0.43 0.71 18.88 <0.001
Drunk monthly/any for men/women 1.32 1.45 1.23 1.36 0.80 0.851
Slopes estimates
Tolerance (D) 1.97 2.33 1.51 3.85 18.97 <0.001
Withdrawal (D) 2.15 1.31 1.66 1.54 20.57 <0.001
Larger/longer (D) 2.19 4.11 1.84 1.40 19.76 <0.001
Quit/control (D) 3.00 1.19 2.26 2.72 37.13 <0.001
Time spent (D) 3.53 2.52 3.11 5.40 6.10 0.105
Activities given up (D) 3.04 1.91 2.90 0.56 21.49 <0.001
Physical/psychological problems (D) 1.89 2.09 2.44 1.64 2.89 0.410
Neglect roles (A) 1.37 3.31 1.52 0.82 30.68 <0.001
Hazardous use (A) 1.39 1.67 1.81 2.31 9.15 0.027
Legal problems (A) 1.79 2.25 2.82 7.30 17.93 0.001
Social/interpersonal problems (A) 1.73 1.77 1.88 2.16 1.35 0.722
Usual 5+/4+ for men/women 0.77 0.75 0.64 0.60 4.00 0.260
12+ monthly/any for men/women 1.08 0.84 1.22 1.13 2.75 0.433
5+ weekly/monthly for men/women 1.22 0.97 1.10 1.14 2.08 0.560
Drunk monthly/any for men/women 1.17 1.49 1.32 2.64 12.06 0.007

DSM-IV criterion: A = alcohol abuse; D = alcohol dependence.
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patients may not be representative of other ED facilities
in the region or country. Additionally, reported here are
data from only four countries, and while each demon-
strated distinctly different drinking patterns, the inclusion
of EDs from other countries may have influenced study
findings. An additional limitation is that cultural factors
may have influenced willingness to report the presence of
specific criteria as well as the interpretation of survey
items related to these criteria, such as the hazardous use
criterion illustrated by drinking and driving behaviors
[33]. It is important to note that even when we presented
data on the inclusion of Q-F questions into current
DSM-IV definition of alcohol use disorders, our definitions
of Q-F were not exactly the same used by Saha et al. [6] and
replication of their findings may still be needed. Finally,
results reported here are limited to the scope of the EFA
and IRT analyses. Whether the addition of a consumption
item (and which item) as a new criterion for alcohol use
disorders would affect prevalence estimates across societ-
ies is an important topic that is beyond the scope of this
report, but will be pursued in future analyses.
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