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Effectiveness of different methods for the detection of binge
drinking in dentistry students

Miriane Lucindo Zucoloto1
Danilo Spinelli Cioffi2
Juliana Alvares Duarte Bonini Campos3

The purpose of this study was to estimate the alcoholic beverage consumption among
undergraduate students of a Dentistry Course and compare the effectiveness of screening
methods for the detection of binge drinking. A total of 284 undergraduate students
participated in the research. We used the full AUDIT and their reduced forms (AUDIT-3
and AUDIT-C). In addition, a ROC curve was created and its area was calculated. Of
the students, 91.0% and 90.6% of the male and female genders, respectively, reported
alcohol beverage consumption. Bing-drinking behavior occurred in 69.2% of the men
and in 52.4% of the women. The 3 methods showed good discriminatory ability. For the
women, there was a significant difference between the AUDIT-3 and AUDIT-C. Both the
complete version of AUDIT and its reduced forms presented good discriminatory ability.
Descriptors: Alcoholism; Students; Diagnosis; Validity of Tests.
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Efetividade de diferentes métodos para detecção de binge drinking em
estudantes de Odontologia
Objetivou-se neste trabalho estimar o comportamento de beber entre estudantes de
Odontologia e comparar a efetividade de métodos de rastreamento para detecção do binge
drinking. Participaram 284 estudantes. Utilizou-se o AUDIT completo e suas formas
reduzidas (AUDIT-3 e AUDIT-C). Construiu-se a curva ROC e estimou-se sua área.
Dos estudantes, 91,0 e 90,6% do sexo masculino e feminino, respectivamente, relataram
consumir bebidas alcoólicas. O binge drinking ocorreu em 69,2% dos meninos e 52,4%
das meninas. Os três métodos apresentaram boa capacidade discriminatória. No sexo
feminino, houve diferença entre o AUDIT-3 e o AUDIT-C. Observou-se alta prevalência
de binge drinking entre os estudantes. A versão completa e as reduzidas do AUDIT
mostraram-se efetivas para detecção do binge drinking.
Descritores: Alcoolismo; Estudantes; Diagnóstico; Validade dos Testes.

Efectividad de diferentes métodos para detección de binge drinking
en estudiantes de Odontología
El objetivo de ese trabajo fue estimar el comportamiento de beber entre estudiantes de
Odontología y comparar la efectividad de métodos de rastreo para detección del binge
drinking. Participaron 284 estudiantes. Se utilizó el AUDIT completo y sus formas
reducidas (AUDIT-3 y AUDIT-C). Se construyó la curva ROC y se estimó su área. De los
estudiantes, 91,0% y 90,6% del sexo masculino y femenino, respectivamente, relataron
consumir bebidas alcohólicas. El binge drinking ocurrió en un 69,2% de los niños y 52,4%
de las niñas. Los tres métodos presentaron buena capacidad discriminatoria. En el sexo
femenino, hubo diferencia entre el AUDIT-3 y el AUDIT-C. Se observó alta superioridad
de binge drinking entre los estudiantes. La versión completa y las reducidas del AUDIT
se mostraron efectivas para detección del binge drinking.
Descriptores: Alcoholismo; Estudiantes; Diagnóstico; Validez de las Pruebas.

Introduction
Adolescence is a period characterized by substantial
physiological and psychological changes; thus, making the
youth more susceptible to external agents such as alcohol
and other psychotropic substances(1).
There is a significant increase in the consumption
of alcoholic beverages when they reach college(2). Some
authors(3-4) emphasize that the quantity and frequency
of alcohol consumption among college students is high
among both freshmen and seniors, with binge drinking
being the common denominator among them.
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The term binge drinking is used to define the
consumption of an excessive amount of alcohol in a short
period of time. Binge drinking is defined as having 5
drinks for men and 4 for women, all in a row(5).
This behavior greatly increases not only the risk
of developing dependence, but also the occurrence of
negative consequences related to the alcohol use, which
intensifies as the frequency of episodic intoxication
increases(6).
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Thus, the early diagnosis of this type of behavior is
essential, and the employment of simple, reliable and valid
screening tools for the early detection of binge drinkers(7)
becomes a necessity.
The WHO (World Health Organization) developed
the Alcohol Use Disorders Identification Test (AUDIT) to
be used for the early detection of risk drinking in different
cultures and among different age groups(8). The AUDIT
consists of a questionnaire containing 10 items with
recommended cut-off points for the specific scores. In the
original study, the total score of 8 was recommended as
the cutoff point for risk drinking (9). However, other studies
recommend the total score of 5(10) or even 10(11).
The AUDIT or its abbreviated forms AUDIT-3 and
AUDIT-C are recommended for the identification of binge
drinking behaviors(12). The AUDIT-3 refers to the third
question of the AUDIT, and the AUDIT-C refers to the first
three questions of this tool.
These reduced forms were developed for clinical
use(13); however, it can also be extremely useful in large
population studies. Several studies using adult samples
were conducted to test the effectiveness of the reduced
versions(14-15), and to establish cut-off points for the
identification of binge drinking behavior.
Considering the inherent characteristics of college
students, more thorough evaluations of the AUDIT
reduced form’s effectiveness in detecting binge drinking
within this specific population becomes necessary.
Thus, the objective of this study was to evaluate the
drinking behavior of students in a dentistry undergraduate
course and compare the effectiveness, of the full version
of Alcohol Use Disorders Identification Test (AUDIT) and
its reduced forms (AUDIT-C and AUDIT-3), in detecting
binge drinking.
Gender

Casuistry and Methods
Study Design, Sample Outlining, and Procedures

This is a cross-sectional validation study.
All students enrolled in the undergraduate program
of the School of Dentistry of Araraquara - UNESP (n =
375) in 2011, were invited to participate in this research.
Only those who have consented to the Term of Free and
Cleared Consent (n = 284) were accepted, representing a
compliance rate of 75.7%. The students were advised of
the seriousness of the questionnaire.
The questionnaires were anonymous and selfreported in the classroom, during normal school hours.
The administered time was scheduled beforehand with the
teacher responsible for the course given at that time.
This study was approved by the Ethics Committee of
the School of Dentistry of Araraquara - UNESP (protocol
30/10).
Study Variables and Measuring Tools

The AUDIT questionnaire (Alcohol Use Disorders
Identification Test) developed by the World Health
Organization (WHO) was employed for the identification
of alcohol use disorders(16). All classifications related
to the alcoholic beverage consumption were conducted
according to the literature(16). This study employed the
Portuguese version of the AUDIT manual(17).
The binge drinking identification employed the goldstandard question proposed in the literature (Figure 1)(18).
The participants who reported engaging in this behavior
for at least 2 or 3 times a month were classified as binge
drinkers.

Question

Reply

Male

In the past 30 days, how many times did you consume 5 or more
drinks on row?

Female

In the past 30 days, how many times did you consume 4 or more
drinks on a row? (the reply options are the same as the previous
ones)

(
(
(
(
(
(
(
(
(

) none
) once
) two or three times
) once or twice a week
) 3 or 4 times a week
) 5 or 6 times a week
) almost every day
) every day
) two or more times a day

Figure 1 - Gold-standard question for detecting binge drinking(18).
The economic status was classified according
to the 2008 Brazil Criteria proposed by the Brazilian
Association of Population Studies (ABEP). For the sample
characteristics were also collected information such as,
gender, age, and course year.

one week interval between the replies to the questionnaire.
Fifty students participated during this stage. The reply
data to each AUDIT item was submitted to Kappa statistic
(k) with linear weighting.

Data Analysis

Detection

Pilot Study

A descriptive statistical analysis was performed. The
prevalence of the different alcohol consumption behaviors
was estimated by point and confidence intervals of 95%
(CI95%).

To assess the AUDIT intra-examiner reproducibility,
prior to the data collection, a pilot study was performed,
where the researcher applied the tool in duplicate, with
www.eerp.usp.br/resmad

Sample Characteristics and Effectiveness of the Binge Drinking
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An estimation of the sensitivity, specificity, accuracy,
and verisimilitude ratios for positive and negative test was
performed to determine the effectiveness of the different
methods (AUDIT, AUDIT-C and AUDIT-3) in detecting
binge drinking. A ROC curve was constructed, and its area
(AUROC) was calculated for each screening method. The
comparison between areas was performed by the z test;
with a significance level of 5%.
Results
The AUDIT questions demonstrated adequate
reproducibility (k=0.643-1.00), as well as of the students
classification according to their drinking behavior
(k=0.694), which attests to its reliability in the sample.
The study included 284 dentistry students of which
65 (23.0%) were freshmen, 58 (20.5%) were sophomores,
47 (16.7%) were juniors, 65 (23.0 %) were seniors, and

48 (17.0%) attended the fifth year. The average age was
of 21.18 (SD = 2.11) years; 70.8% of participants were
females. From an economic perspective, 159 (56.0%)
students belong to the class A (average monthly income
from R$ 8,295 to R$ 11,480); 114 (40.1%) to the Class
B (average monthly income from R$ 2,656 to R$ 4,754),
and only 11 (3.9%) belong to Class C (average monthly
income from R$ 962.00 to R$ 1,454).
The alcohol consumption was reported by 91.0%
(CI95% = 84.6 to 97.40%) of the males and 90.6% CI95% =
86.6 to 94.6%) of the females. The binge drinking, detected
by the gold standard query, was adopted by 69.2% CI95% =
58.9 to 79.5%) and 52.4% CI95% = 45.6 to 59.2%).
Table 1 shows the classification of the individuals
according to the drinking behavior(16). It is noteworthy that
three female students failed to adequately complete the
AUDIT questionnaire; thus, resulting in their exclusion
from the analysis.

Table 1 - Classification of the individuals according to the drinking behavior, Araraquara, 2011.
Gender
Drinking behavior

Male

Female

n

%

IC95%

n

%

IC95%

Non drinker

7

8.97

2.59-15.35

19

9.36

5.35-13.37

Moderate Drinking

25

32.05

21.63-42.47

117

57.64

50.84-64.44

Risk drinking pattern

27

34.62

23.99-45.25

50

24.63

18.70-30.56

High risk drinking pattern

7

8.97

2.59-15.35

10

4.93

1.95-7.91

Possible alcohol dependence

12

15.38

7.32-23.44

7

3.45

0.94-5.96

Total

78

100.00

203

100.00

It is also significant the low number of nondrinkers
in the sample, and the high prevalence of possible alcohol
dependence among male students.

Table 2 shows the effectiveness study of the AUDIT
and their reduced forms.

Table 2 - Effectiveness of the full version of the Alcohol Use Disorders Identification Test (AUDIT) and its reduced forms
(AUDIT-3 and AUDIT-C) in detecting binge drinking among dentistry students by gender, Araraquara, 2011.
Version
AUDIT

AUDIT-3

AUROC (CI95%)
#M

#F

0.881
0.893
(0.788-0.943) (0.842-0.932)

0.859
0.847
(0.761-0.927) (0.790-0.893)

Cutoff Point

Sensibility

Specificity

*RV+

*RV-

#M

#F

#M

#F

#M

#F

#M

#F

#M

#F

=0

=0

100.00

100.00

0.00

0.00

1.00

1.00

-

-

>0

>0

100.00

100.00

29.17

20.00

1.41

1.25

0.00

0.00

>1

>1

98.15

98.15

45.83

43.16

1.81

1.73

0.04

0.04

>2

>2

96.30

94.44

58.33

58.95

2.31

2.30

0.06

0.09

>3

>3*

96.30

90.74

66.67

73.68

2.89

3.45

0.05

0.13

>4

>4

92.59

82.41

70.83

81.05

3.17

4.35

0.10

0.22

>5 *

>5

90.74

75.93

75.00

86.32

3.63

5.55

0.12

0.28

>6

>6

79.63

70.37

75.00

89.47

3.19

6.69

0.27

0.33

>7

>7

74.07

56.48

75.00

93.68

2.96

8.94

0.35

0.46

>8

>8

72.22

49.07

79.17

93.68

3.47

7.77

0.35

0.54

=0

=0

100.00

100.00

0.00

0.00

1.00

1.00

-

0.00

>0 *

>0 *

96.30

82.41

66.67

82.65

2.89

4.75

0.05

0.21

>1

>1

75.93

41.67

79.17

95.92

3.64

10.21

0.30

0.61

>2

>2

53.70

20.37

91.67

98.98

6.44

19.96

0.51

0.80

>3

>3

11.11

1.85

95.83

100.00

2.67

-

0.93

0.98

(continue...)
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Table 2 - (continuation)
Version

AUDIT-C

AUROC (CI95%)
#M

#F

0.892
0.916
(0.801-0.951) (0.869-0.950)

Cutoff Point

Sensibility

Specificity

*RV+

*RV-

#M

#F

#M

#F

#M

#F

#M

#F

#M

#F

>4

>4

0.00

0.00

100.00

100.00

-

-

1.00

1.00

=0

=0

100.00

100.00

0.00

0.00

1.00

1.00

-

-

>0

>0

100.00

100.00

29.17

23.47

1.41

1.31

0.00

0.00

>1

>1

98.15

98.15

45.83

54.08

1.81

2.14

0.04

0.03

>2 *

>2

96.30

91.67

70.83

75.51

3.30

3.74

0.052

0.11

>4

>3*

88.89

80.56

75.00

88.78

3.56

7.18

0.15

0.22

>5

>4

79.63

57.41

83.33

94.90

4.78

11.25

0.24

0.45

>6

>5

61.11

37.04

87.50

96.94

4.89

12.10

0.44

0.65

>7

>6

50.00

25.00

95.83

98.98

12.00

24.50

0.52

0.76

>8

>7

50.01

15.74

95.83

100.00

8.89

-

0.66

0.84

-

>8

-

7.41

-

100.00

-

-

-

0.93

*VR: verisimilitude ratio; #M: male, F: female

All of the AUDIT versions demonstrated adequate
discriminatory power (AUROC> 0.80) for both genders. The
cutoff point for the AUDIT questionnaire in the college students
sample was lower than the WHO guidelines for adults (≥ 8).

Figure 2 shows the ROC curves constructed using the
AUDIT questionnaire and its reduced versions for both
males and females.

Males: DAUDITxAUDIT3=0,022; p=0,422; DAUDITxAUDITC=0,011; p=0,494; DAUDIT3-AUDITC=0,033; p=0,189
Females: DAUDITxAUDIT3=0,048; p=0,050; DAUDITxAUDITC=0,021; p=0,221; DAUDIT3-AUDITC=0,068; p<0,00

Figure 2 - AUDIT, AUDIT-3 and AUDIT-C ROC curves for detecting binge drinking in male and female dentistry
students. Araraquara, 2011
The discriminating capacity of the three methods was
similar for detecting binge drinking among male students.
There was a statistically significant variance (p <0.001)
between the AUDIT-3 and AUDIT-C, with the latter
showing better discriminatory power (AUROC = 0.91).
Discussion
Excessive consumption of alcohol at an early age, in
addition to the physical, psychological and social damages
www.eerp.usp.br/resmad

resulting from this type of behavior, is considered as
a pressing public health problem(19). Therefore, the
investigation of drinking behaviors among college students
and the early detection of the excessive drinking patterns
are important steps toward the implementation of effective
treatments, preventive measures, and effective awareness.
Worldwide researchers have(3-4) identified a high
prevalence of alcohol use among college students, and
have emphasized the need for studies to identify risk and
binge drinking patterns within this group.
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It may be noted, in this study, that almost all of the
students reported consuming alcoholic beverages (Figure
2). The magnitude of these results is alarming because it
demonstrates a higher prevalence among the Dentistry
students when compared to other groups(3-4). One can
speculate that the high prevalence of alcohol use is a
coping mechanism employed by the students when dealing
with academic challenges such as the high hourly load of
the dentistry course, the large number of evaluations, and
the requirements of autonomy and responsibility imposed
on the student. This phase is marked by the discovery
of feelings of power and freedom, and in that context,
the intake of alcohol can act as a support in coping with
adverse situations or circumstances present in this phase
of maturation(20).
The high prevalence of the binge drinking behavior
among college students may reflect the social status of
students who gather around for short duration parties with
easy access to large quantities of alcoholic beverages.
Equally worrisome is the possible prevalence of alcohol
dependence (Table 1), detected especially among male
students, signaling that alcohol consumption behavior
adopted by the students is already resulting in serious
physical, psychological and social consequences.
Even though with scientific proof that risk and binge
drinking considerably increase the chances of developing
problems, some authors warn that many of the alcohol
harmful effects can also affect the individuals classified as
moderate drinkers (21).
There was no distinction between drinking habit
and binge drinking behavior between men and women.
Which may be associated with the changes in behavioral
standards occurring in modern society where women have
achieved more space, and their actions are equivalent to
those performed by men; both with regard to work and
personal activities. Therefore, women feel motivated to
follow the male drinking habits(22).
Regarding the effectiveness of the methodology to
detect binge drinking; both the complete and the reduced
forms of the test demonstrated adequate discriminatory
capability (Table 2 and Figure 2) which agrees with
previous studies(15,23-24). Despite the good discriminatory
ability of the three methods, with regard to the females,
the AUDIT-C present significantly higher ability than the
AUDIT-3; therefore, it should be the reduced version of
choice.
In the choice of tools, there is a need to investigate
the pattern of diagnosis to be carried out, since the full
AUDIT offers a better characterization of the drinking
behavior in relation to the reduced versions(23). This aspect
is of great importance, which leads us to suggest that the
reduced versions can be interesting when conducting large
epidemiological studies whose only goal is to detect the
type of drinking behavior. Moreover, as already noted in
the literature(23), if the study required further clarification
for the evaluation of addiction, its symptoms, and damages
in relation to the drinking habit; then, the full version
should be used.
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Regarding the suggested cutoff points for detection
of binge drinking behavior, there is emphasizes in the
importance of considering the characteristics of the study
population and the method employed as the gold standard.
In the literature, there is a lack of consensuses regarding
the definition of these cutoff points, both due to the
peculiarities of each sample and the standard methodology.
However, it becomes clear that the cutoff points to be
adopted for adolescents and/or college students should be
lower than those attributed to the adult population.
Conclusion
There was a high prevalence of alcohol consumption
and binge drinking among dentistry students of both
genders. Both the full AUDIT and its reduced forms
(AUDIT-C and AUDIT-3) were effective in detecting
binge drinking behavior. Despite the conclusions, this
study has its limitations because the sample was restricted
to Dentistry students. Thus, the conduction of similar
studies involving other populations is advisable.
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