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Background: This real-world study aimed to investigate the use of the Alcohol Use Disorders Identification Test (AUDIT) in
men admitted to a psychiatric hospital.

Material/Methods: The AUDIT questionnaire (10 items) was consecutively administered for a period of 3 years to male patients
admitted to a psychiatric hospital (n=636). Laboratory blood tests of biochemical parameters were measured
as biomarkers of alcohol consumption. Data were evaluated using linear models with mixed effects in the case
of continuous dependent variables and logistic regression models with mixed effects in the case of categorical
dependent variables.

Results: We found that 45.3% of the patients had a high risk of alcohol consumption or alcohol dependence and 54.7%
had a low risk of alcohol consumption. The ICD-10 diagnoses of alcohol-related disorders (F1x), psychotic dis-
orders (F2x), affective disorders (F3x), neurotic and psychosomatic disorders (F4x) were statistically significantly
associated with total AUDIT score (P<0.001). There was a statistically significant association between the total
AUDIT score and length of hospitalization (P=0.004) and the incidence of suicidal thoughts (P=0.003). Plasma
concentrations of alanine aminotransferase (P=0.005), aspartate aminotransferase (P<0.001), gamma glutam-
yltransferase (P=0.001), total cholesterol (P=0.027) and mean corpuscular value of erythrocytes (P<0.001) were
statistically significantly increased with a higher AUDIT score.

Conclusions: This real-world study showed that the AUDIT questionnaire evaluated the severity of disorders caused by al-
cohol and their impact on comorbid mental disorders. These results may be helpful in improving targeted in-
terventions in this group of patients.
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Background

The prevalence of alcohol abuse and alcohol dependence nor-
mally ranges from 12% to 17% in the general population [1].
The degree of incidence of comorbidities of alcohol abuse or
alcohol dependence in patients with other mental disorders,
such as affective, anxiety, or psychotic disorders, is higher
than in the general population [2-5]. Alcohol abuse and alco-
hol dependence affect the course of mental disorders, mod-
ify the response to treatment, increase the incidence of sui-
cidal thoughts, attempts, and completed suicides [6-8], and
disturb patients’ social functioning, namely interpersonal re-
lationships and unemployment [9-15].

Therefore, the timely detection and diagnosis of alcohol abuse
and alcohol dependence are useful and important. The most
common tools for detection are biomarkers and questionnaires,
which are used in the general population and in patients with
mental disorders [1]. Biomarkers include plasma concentrations
of substances (proteins and enzymes) that are affected by al-
cohol consumption [1]. A number of simple screening ques-
tionnaires can be used for the detection of high-risk alcohol
consumption, evaluation of degree of severity of alcohol abuse
and alcohol dependence, and evaluation of the impacts of al-
cohol consumption on a patient’s health and social functioning
[1,16-21]. The most commonly used questionnaires are: the Cut
down, Annoyed, Guilt, Eye-opener (CAGE), Michigan Alcoholism
Screening Test (MAST), Alcohol Use Disorders Identification
Test (AUDIT) and its abbreviated version AUDIT-Consumption
(C), and Alcohol Dependence Scale (ADS).

The full-version AUDIT questionnaire, which was used in our re-
al-world study, is an international screening test recommended
by the World Health Organization (WHO) [22] for use by phy-
sicians and other health care providers to screen for excessive
alcohol consumption. The AUDIT questionnaire can help iden-
tify persons with hazardous (or risky) alcohol consumption,
harmful alcohol consumption, and alcohol dependence [22].
The AUDIT questionnaire can be administered orally, in writ-
ten form, or via computer [20].

In a systematic review of the literature in 2000, Fiellin et al
concluded that the AUDIT questionnaire is comparable with
the other questionnaires, including CAGE and MAST, for screen-
ing the entire range of alcohol problems presenting in prima-
ry care [23]. The AUDIT questionnaire is equally appropriate
for men and women [22] and has been developed with appli-
cability for different nationalities and cultures and with good
discrimination in different settings and subpopulations [24,25].

Several studies [20,25-29] have demonstrated its reliability:
the detection of alcohol dependence among men, sensitivity
70.1%, specificity 95.2%; among women, sensitivity 94.7%,
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specificity 98.2%; detection of alcohol abuse among men,
sensitivity 83.5%, specificity 79.9%; among women, sensitiv-
ity 81.2%, specificity 93.7%.

In the Czech Republic, a translation of both versions of the test
is available, with the full version containing 10 items and the
abbreviated version AUDIT-C containing 4 items [22].

This real-world study aimed to investigate the use of the full-
version AUDIT questionnaire in men admitted to a psychiat-
ric hospital.

Hypotheses and Aims

The primary purpose of this study was to evaluate the use of
the AUDIT questionnaire in a group of men admitted to a psy-
chiatric hospital, measuring the severity of disorders caused
by alcohol consumption and its impact on patients’ comorbid
mental disorders and somatic health.

First, we evaluated the association of the total score of the AUDIT
questionnaire with the following clinical comorbidities and demo-
graphic parameters: diagnosis, number of diagnoses (incidence of
comorbidities), age, number of hospitalizations, length of hospi-
talization, occurrence of suicidal thoughts, and suicide attempts.
Second, we evaluated the association of the total score in the
AUDIT questionnaire with biochemical parameters (biomarkers)
evaluating somatic health, including liver function tests (alanine
aminotransferase [ALT], aspartate aminotransferase [AST], and
gamma glutamyl transferase [GGT]), mean corpuscular value of
erythrocytes (MCV), C-reactive protein (CRP), albumin, and lipid
metabolism (total cholesterol, low-density lipoprotein (LDL) cho-
lesterol, and high-density lipoprotein (HDL) cholesterol).

Further, we investigated the association between a higher to-
tal score in the AUDIT questionnaire and the presence of a di-
agnosis of alcohol abuse (ICD-10 F10.1), alcohol dependence
(ICD-10 F10.2), or other psychoactive substance-related dis-
orders (ICD-10 F 19.x).

Material and Methods

Statement of Ethics

Approval by an ethics committee and patient informed con-
sent were not required by the authorities for this type of study
in the Czech Republic. Patients included in this observational
survey followed a standard examination algorithm. The AUDIT
questionnaire was administered to patients as part of the ini-
tial examination to evaluate alcohol consumption. Laboratory
examination, including the testing of basic biochemical param-
eters including liver enzymes as biomarkers for the detection
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Table 1. Overview of measured parameters.
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p-value of association

Parameters N Mean/proportion (%) SD with AUDIT score
Demographic and clinical parameters
CAgebearsy 613 w02 194 oomar*
 Number of comorbid diagnoses 66 180 o8t oot
 Number of hospitalizations 2 44 553 09989
Length of hospitalizations (days) &2 93 146 00038
sucdalthoughts 222 35.03% - 00026
Csucdalattempts s 1503% - 06369
 Number of patients with diagnosis F101 u 7% - -
 Number of patients with diagnosis F102 o 7% - -
 Number of patients with diagnosis FIox 123 1934% - -
Laboratory parameters
 Alanine aminotransferase (A) 201 o7 20 0.0054%
 Aspartate aminotransferase (AST) 200 063 09 oot
| Gamma glutamyl transferase (GGT) 286 099 18 00012
 Mean corpuscular value of erythrocytes (MCV) 314 o356 a7 oot
Creactive protein CGRP) 207 o2 o3& 06241
CAbumin R nes 681 01841
Clipidmetabolism
Totalcholestedl 26  as8 110 00270t
DL (high density lipoprotein) cholesterol 3 13 o1 03407
 LDL (low density lipoproteir) cholesterol 2n 281 090 00772
CTAG (tiacylghycerols) 215 37 05 09264

* Statistical significance P<0.05, ** statistical significance P<0.01, *** statistical significance P<0.001; “—* indicates “not relevant”.
n — number of patients; SD — standard deviation; AUDIT — Alcohol Use Disorder Identification Test. Key to ICD-10 diagnoses:
F10.1 — alcohol abuse; F10.2 — alcohol dependency; 19x — other psychoactive substance related disorders.

of alcohol abuse or alcohol dependence, is recommended by
guidelines for treatment of patients with mental disorders [30].
Allincluded patients received information about the initial pro-
cedures and the evaluation of their consumption of alcohol and
gave their oral consent to participate in the study.

Study Sample and Procedure

In this study, disorders caused by alcohol consumption (ICD-10
F1x) were evaluated according to the AUDIT questionnaire (10
items), which was consecutively administered for a period of
3 years to male patients (n=636) admitted to the Department
of Psychiatry First Faculty of Medicine, Charles University and

the General University Hospital in Prague, Czech Republic. The
written version of the questionnaire was administered in the
first 3 days after admission. The patients also completed a 28-
day history of alcohol consumption.

Our male study population did not differ from the general male
population in its common parameters. The description of the
study sample, including biochemical parameters, is listed in
Table 1. From the total number of included patients (n=636),
45.3% had high-risk alcohol consumption or alcohol depen-
dence and 54.7% had low-risk alcohol consumption, according
to the AUDIT total score (Table 2). Control participants were
not included in the study.
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Table 2. AUDIT score details.

AUDIT cut-off points N Mean/proportion (%) SD
All patients 632 9.30 9.41
Patients with diagnosisF1 469 143 1105
Patients with diagnosis 2 s s74 651
patients with diagnosis F3 o1 712 704
patients with diagnosis F4 83 002 910
Ccutoffx20 8 0% -
cutoffiels ® 730% -
Ccutoffsis 51 2390% -
Ccutoffs e sa70% -

“_u

indicates “not relevant”. n — number of patients; SD — standard deviation; AUDIT — Alcohol Use Disorder Identification Test.

Key to ICD-10 diagnoses: F1 — alcohol-related disorders; F2 — psychotic disorders; F3 — affective disorders; F4 — neurotic and
psychosomatic disorders. Key to AUDIT score point ranges: 220 — alcohol dependence; 16-19 — harmful alcohol consumption or alcohol
dependence; 8-15 — high-risk (dangerous) alcohol consumption; <8 — low-risk alcohol consumption.

Biochemical parameters from the patients’ peripheral blood
laboratory examinations, such as plasma concentrations of liv-
er enzymes (ALT, AST, and GGT), MCV, CRP albumin, and lipid
metabolism (total cholesterol, LDL cholesterol, and HDL cho-
lesterol) were measured as biomarkers of alcohol consumption
and for assessment of the patients’ somatic health. Biomarkers
were evaluated at the same time as patients completed the
AUDIT questionnaire.

Evaluation of the AUDIT Questionnaire

The evaluation of the AUDIT questionnaire responses was con-
ducted as previously reported [22]. The answers in the ques-
tionnaire were assigned points ranging from 0 to 4. The points
from the 10 items were then added together. The total score
can range from 0 to 40 points. The higher the total score, the
greater the patient’s problems with alcohol consumption.

A total score of 8 or more points is considered an indicator
of high-risk and harmful alcohol consumption and potential
alcohol dependence (the limit of 10 points provides higher
specificity, but at the expense of the sensitivity of the test).
Because the effect of alcohol fluctuates depending on aver-
age body weight and differences in metabolism, stipulating
the limit for all women and men over the age of 35 as 1 lev-
el lower, for example to 7 points, increases the sensitivity of
the test for this group.

Interpretation of Cutoff Points
The interpretation of the AUDIT questionnaire scores was

conducted as previously reported [22]. The range of 0 to 7
points indicated low-risk alcohol consumption. Although no

intervention is required in this range, guidance about alcohol
use is suitable for many people because it contributes to gen-
eral awareness of the risks related to alcohol use and has a
preventive effect, which may be effective for people who indi-
cated a lower level of consumption when completing the test.

The range of 8 to 15 points indicates high-risk or dangerous
alcohol consumption. However, there may be individuals in
the higher range of harmful alcohol consumption and depen-
dence even in this range. The most suitable intervention is sim-
ple advice focused on limiting high-risk alcohol consumption.

The range of 16 to 19 points indicates harmful alcohol con-
sumption or dependence. A score of 16 points or more corre-
sponds to a high degree of problems with alcohol use. Patients
in this range require a combination of simple guidance, con-
cise advice, and consistent monitoring.

The range of 20 to 40 points indicates alcohol dependence.
However, the AUDIT questionnaire is not a diagnostic instru-
ment and therefore does not allow for the formal diagnosis of
alcohol dependence; further diagnostic evaluation is required.

Given the lack of more accurate research findings, the above
recommendations should be considered preliminary and should
be subjected to clinical assessment, which takes into account
the patient’s health, family anamnesis of problems with alco-
hol, and the patient’s truthfulness answering the questions in
the AUDIT questionnaire. A clinical assessment is required to
distinguish situations where the total score in the question-
naire may not represent the real level of risk, for instance, if
a relatively low level of alcohol consumption conceals signifi-
cant harmfulness or dependence. Likewise, the dividing points
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are not substantiated by a sufficient amount of evidence to
be normative for all groups of individuals, and clinical deci-
sion making about interventions is necessary to best corre-
spond to a patient’s individual situation [13].

A detailed analysis of an individual’s total score can be ob-
tained by identifying the questions in which they obtained the
most points. Generally, 1 or more points in question 2 or ques-
tion 3, indicate a risky level of alcohol consumption. Points
obtained from questions 4 to 6 (especially for weekly or daily
symptoms) indicate existing or incipient alcohol dependence.
Points obtained for questions 7 to 10 indicate that a patient’s
health has already been damaged due to alcohol consumption.

Statistical Analysis

Because some patients were hospitalized more than once, the
acquired data were evaluated using linear models with mixed
effects in the case of continuous dependent variables and by
logistic regression with mixed effects in the case of categori-
cal dependent variables (occurrence of suicidal thoughts and
suicide attempts). As the random effect, the patient charac-
teristics were considered. The continuous dependent variables
were transformed using the Box-Cox type of transformation to
meet the conditions of the models used. The analysis was con-
ducted in the statistical package R version 3.5.1 [31].

Results

The total score of the AUDIT questionnaire was significantly
associated (P<0.001) with the ICD-10 diagnoses that the pa-
tients received upon admission to the psychiatric hospital. In
patients with ICD-10 F1x.x diagnoses (alcohol-related disor-
ders), the AUDIT questionnaire total score indicated a mod-
erately severe level of problems with alcohol consumption. In
patients with diagnoses F2x.x (psychotic disorders), F3x.x (af-
fective disorders), and F4x.x (neurotic and psychosomatic dis-
orders) the range of scores indicated the existence of poten-
tial alcohol abuse (Table 2).

Because alcohol abuse belongs to the common comorbidities
of psychiatric disorders and can complicate the course of pa-
tients’ disorders and treatment [2-6], we analyzed the associ-
ation between the total AUDIT score and the number of diag-
noses of individual patients. The results showed that the total
AUDIT score and number of comorbidity diagnoses were sig-
nificantly associated (P<0.001). Further evaluation indicated
that, among patients with alcohol abuse detected in the AUDIT
questionnaire and who had an increasing score, the number
of comorbidity diagnoses also increased (Table 1). The total
score in the AUDIT questionnaire was statistically significant-
ly associated with increased patient age (P=0.015) (Table 1).

CLINICAL RESEARCH

Although alcohol consumption increased the incidence of men-
tal disorders and affected their course and treatment, the re-
sults of this study did not show a significant association be-
tween the total AUDIT score and the number of hospitalizations
(P=0.999). However, total AUDIT score and duration of hospi-
talization were statistically significantly associated (P=0.004).
Length of hospitalization decreased with an increase in total
AUDIT score (Table 1).

We evaluated the association of alcohol consumption with the
incidence of suicidal thoughts and suicide attempts. The total
AUDIT score was significantly associated with the incidence
of suicidal thoughts (P=0.003), and the incidence of suicid-
al thoughts increased with an increase in total questionnaire
score. In the case of suicide attempts, no statistically signifi-
cant association with the total AUDIT score was determined
(P=0.637) (Table 1).

Further, we evaluated the association of the total AUDIT score
with biochemical parameters (biomarkers) used to evaluate
the patients’ somatic health. The total AUDIT score was signifi-
cantly associated with plasma concentrations of ALT (P=0.005),
AST (P<0.001), and GGT (P=0.001); as the total AUDIT score in-
creased, the plasma concentration of liver enzymes increased
(Table 1). There was no statistically significant association
found between the total AUDIT score and either CRP (P=0.624)
or albumin (P=0.184) (Table 1).

Alcohol consumption also affects the lipid spectrum and may
lead to hyperlipoproteinemia. There was a statistically signif-
icant association between the total AUDIT score and concen-
tration of total cholesterol (P=0.027), while HDL (P=0.341), LDL
(P=0.077), and triglycerides (P=0.926) were not significantly
associated with the total AUDIT score (Table 1). In the case of
long-term alcohol abuse, MCV of erythrocytes increases. The
value of MCV in the studied population was significantly asso-
ciated (P<0.001) with the total AUDIT score (Table 1).

The total AUDIT score was statistically significantly associated

(P=0.012) with the ICD-10 diagnoses F10.1, F10.2, and F19.x and
thus reinforced these diagnoses in the hospitalized patients.

Discussion

The primary goals of this study were met. We have shown
that half of the male patients included in this study had high-
risk alcohol consumption and the number of comorbid men-
tal disorders increased with the severity of alcohol consump-
tion. Further, the somatic health of the included patients was
assessed by biochemical measurements (Tables 1, 2).
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The average age of the studied population was 40.2 years, and
because the total AUDIT score declined with an increase in age,
it can be assumed that younger patients in particular are at
the greatest risk of having alcohol-related disorders. The ICD-
10 diagnoses F1.x, F2.x, F3.x, and F4.x, for which the patients
were hospitalized at a psychiatric hospital, were significantly
associated with the total AUDIT scores, indicating the risk of
or existence of alcohol abuse or alcohol dependence in these
patients. Among the patients who were primarily hospitalized
with alcohol-related disorders (F1x.x) (n=241), the proportion of
the individual diagnoses were as follows: F10.1 (3.77%), F10.2
(14.78%), and F19.x (19.34%) (Table 1); the total AUDIT score
showed a moderate degree of severity of these disorders. The
total AUDIT score was also associated with the number of di-
agnoses patients had, demonstrating that the number of co-
morbid diagnoses increased with the increase in total ques-
tionnaire score (Table 1). Alcohol-related disorders represent
very frequent comorbid diagnoses themselves. However, the
more serious these alcohol-related disorders are, the greater
is the risk of development of other mental disorders. Despite
these facts, our study did not show any statistically significant
association between the total AUDIT score and the number of
hospitalizations (Table 1). On the contrary, a statistically sig-
nificant association was identified between the length of hos-
pitalization and total AUDIT score, with length of hospitaliza-
tion decreasing with the increase in AUDIT score (Table 1). This
may be because patients with more serious diagnoses of alco-
hol dependence, after receiving treatment for the acute phase
of illness (usually within several days of hospitalization), were
transferred for further treatment to a specialized addictology
department, or more often were discharged prematurely, be-
cause of their low adherence or nonadherence to treatment.

We assessed the somatic health of patients using selected bio-
chemical parameters (Table 1). The plasma concentrations of
ALT, AST, and GGT increased with the increase in AUDIT ques-
tionnaire scores, which indicated a relationship between the
severity of liver tissue damage and the severity of alcohol-re-
lated disorders. The mean values of plasma concentrations of
liver enzymes in the studied population were within the lim-
its of the broader normal population.

Our results did not show any association between the AUDIT
score and albumin level. CRP levels tend to be elevated in the
case of alcohol dependence, but our results did not show an
elevation of CRP values with an increase in total AUDIT score.

Concerning the effects of alcohol on blood lipid levels, the reg-
ular consumption of even small doses of alcohol leads to the
elevation of HDL cholesterol, which has a protective effect on
cardiovascular functions. However, alcohol consumption very
often leads to secondary hyperlipoproteinemia. In our evalu-
ation, only total cholesterol was significantly increased with
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the increase in AUDIT score, and the protective effect of HDL
cholesterol was not shown.

The increased MCV of erythrocytes was found in our study. The
range of the MCV of erythrocytes is 98 t0100 fL in the case of
long-term alcohol abuse and is normalized only after a signif-
icant period of abstinence lasting from 2 to 4 months [11,14].

The WHO developmental study of AUDIT [32] evaluated the
relationship of AUDIT scores to commonly used biochemical
measures of excessive alcohol use. In a sample of patients in
the United States who had been drinking in the past year, the
AUDIT was associated with the low to moderate range of GGT,
AST, ALT, and macrocytic volume, which is comparable with our
results. Interestingly, the associations tended to be higher for
women than for men [33].

Of some relevance as well, in a large-scale trial among general
hospital patients in Mexico, 44% of those with AUDIT scores
of at least 8 also had serum GGT levels >50 mmol/L, the con-
ventional normal cutoff range for GGT [34].

The study of Tsai et al in 2005 showed that, in a Chinese popu-
lation, men had significantly higher AUDIT and AUDIT-C scores
than did women and were also significantly more likely than
women to be diagnosed as harmful or alcohol-dependent us-
ers [24]. The relationships between AUDIT scores and distal
drinking consequences tended to also be higher for men than
for women. The reasons for this are unclear; it may reflect dif-
ferent ages of onset of problem drinking and varying patterns
and levels of alcohol consumption [33].

Our study had some limitations. First, our real-world study in-
cluded only men. This restriction may limit the study results.
However, there is no comparison with women because only men
hospitalized at the psychiatric hospital were examined. We plan
to conduct the same research in the same sized group of women
in the near future. Second, a control group was not used in the
study. Third, research was conducted only at a single research
center. However, it must be emphasized that this study is not
a comparative, multicenter study. It was designed as a cross-
sectional, observational survey mapping the common practice
with consecutively admitted patients to the psychiatric depart-
ment with acute mental disorders. Finally, limitations of the main
study methods used were based on the health status and co-
operation of patients after their admission and their abilities to
truthfully provide information about their alcohol consumption.

Conclusions

In this study, we mapped the alcohol consumption and de-
termined the alcohol-related disorders of male patients
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hospitalized at a psychiatric hospital using the easy-to-ad-
minister AUDIT questionnaire and biomarker measurements.
We have shown that about half of all male patients admitted
to a psychiatric hospital with ICD-10 diagnoses of F1x.x, F2x.x,
F3x.x, and F4x.x have high-risk alcohol consumption or alcohol
dependence. The younger patients were at the greatest risk.
The number of hospitalizations was not related to AUDIT score,
whereas the length of hospitalizations decreased with the se-
verity of the alcohol abuse. The plasma concentrations of liv-
er enzymes, total cholesterol, and MCV were statistically sig-
nificantly associated with the total AUDIT questionnaire score.
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