
original adicciones vol. 33, no. 2 · 2021

Detection of alcohol use disorders using the camouflaged 
CAGE questionnaire in three population groups
Detección de trastornos por uso de alcohol mediante la aplicación 
del cuestionario CAGE camuflado en tres grupos poblacionales

Francisco Javier Zamora-Rodríguez*, Leticia Tolosa-Gutiérrez**, Mónica Sánchez‑Autet***, 
Belén Arranz***, Idilio González-Martínez**, Concepción Benítez-Vega**, Marina 
Garriga****, María Rosa Sánchez-Waisen Hernández*****, Juan Antonio Guisado-Macías*, 
Francisco José Vaz-Leal*.

* Facultad de Medicina, Departamento de Psiquiatría. Hospital Universitario de Badajoz, Badajoz. España. ** Servicio 
Extremeño de Salud, área de Zafra-Llerena, Badajoz. España. *** Parc Sanitari Sant Joan de Déu, CIBERSAM, Barcelona. 
España. **** Institut de Neurociènces, Hospital Clínic de Barcelona, IDIBAPS, CIBERSAM, Universitat de Barcelona, 
Barcelona. España. ***** Complejo Hospitalario Torrecárdenas, Almería. España.

Received: January 2019; Accepted: January 2020.

Send correspondence to: 
Fco. Javier Zamora Rodríguez, Hospital Universitario de Badajoz, Avda. De Elvas s/n, C.P. 06080, Badajoz, Spain.
Telephone: 924218100. E-mail: pacozamora23@hotmail.com.

Abstract
The objective was to evaluate the risk of presenting an alcohol use 

disorder (AUD) in outpatient psychiatric units and compare it with 

drug addiction outpatient units and with healthy controls in the same 

administrative health area. An observational, descriptive, multicenter 

study was carried out in which a total of 1054 participants were 

evaluated. Data were obtained by means of the camouflaged CAGE 

questionnaire, which consists of 4 basic questions camouflaged with 

8 other questions about healthy lifestyle habits. Cut-off points 1 and 2 

were considered.

Of the total number of participants, 588 were psychiatric outpatients, 

153 outpatients from addiction centers and 313 healthy individuals. 

The mean age of the total sample was 45.8 years and the percentage 

of men was 53.2%. Of the total sample, 38.3% scored ≥1, as did 34.2% 

of psychiatric patients, 72.5% of drug addicts and 29.4% of healthy 

people. The ≥2 cut-off was reached by 26.6% of the total sample, 

22.6% of psychiatric patients, 64.7% of drug addicts and 15.3% of 

healthy subjects. The participants with the highest percentage of ≥1 

scores were men (48.8%), those younger than 30 years (50%), those 

with a diagnosis of alcohol use disorder (95.9%) and ADHD (83.3%).

Psychiatric patients are at a higher risk of having an AUD than the 

healthy subjects, although lower than those who are drug addicts, and 

the CAGE questionnaire is a simple and useful tool to detect the risk 

patients have to suffer the condition under study.

Keywords: Alcohol use disorder; CAGE questionnaire; Drug dependent 

outpatients; Dual pathology; Psychiatric outpatients.

Resumen
El objetivo fue evaluar el riesgo de presentar un trastorno por uso 

de alcohol (TUA) en las consultas psiquiátricas ambulatorias y 

compararlo con las consultas de drogodependencias y con individuos 

sanos de la misma zona de salud. Se realizó un estudio observacional, 

descriptivo, multicéntrico, en el que fueron incluidos un total de 

1054 participantes. Se utilizó el cuestionario CAGE camuflado 

para la obtención de los datos, que consta de 4 preguntas básicas 

camufladas con otras 8 preguntas sobre hábitos de vida saludables. Se 

consideraron los puntos de corte de 1 y 2.

Del total de participantes, 588 eran pacientes psiquiátricos 

ambulatorios, 153 de los centros de drogodependencias ambulatorios 

y 313 sanos. La edad media de la muestra fue de 45,8 años y el porcentaje 

de hombres fue del 53,2%. El 38,3% de los participantes presentaron 

una puntuación ≥1, el 34,2% en las consultas psiquiátricas, el 72,5% en 

las de drogodependencias y el 29,4% en sanos. El 26,6% presentaron 

una puntuación ≥2, el 22,6% en las consultas psiquiátricas, el 64,7% en 

las de drogodependencias y el 15,3% en sanos. Los que presentaron 

mayor porcentaje de puntuación ≥1 fueron los hombres (48,8%), 

los menores de 30 años (50%), y los que tenían un diagnóstico de 

trastorno por uso de alcohol (95,9%) y de TDAH (83,3%).

Los pacientes psiquiátricos presentan un mayor riesgo de 

presentar un TUA que los individuos sanos, aunque menor que los 

drogodependientes, siendo el cuestionario CAGE una herramienta 

sencilla y útil para detectar el riesgo de presentarlos.

Palabras clave: Trastornos por uso de alcohol; Cuestionario CAGE; 

Pacientes drogodependientes ambulatorios; Patología dual; Pacientes 

psiquiátricos ambulatorios.
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A lcohol is one of the main preventable causes 
of premature mortality, illness and disability. 
It is the most widely used psychoactive drug in 
Spain (Delegación del Gobierno para el Plan 

Nacional sobre Drogas, 2017), where it also presents a sig-
nificant burden of death and disease. Ten percent of the 
total mortality of the population aged 15 to 64 in 2011 was 
potentially attributable to alcohol, mostly due to habitual 
excessive use, with the probability of death or alcohol-rela-
ted harm being much higher in men than in women (Pu-
lido et al., 2014). Currently, the total social cost of alcohol 
consumption in Spain may be around 1% of GDP (more 
than €10,000 million) (Rehm, Rehm, Shield, Gmel & Gual, 
2013).

In Spain, no clear data on the prevalence of alcohol use 
disorders (AUD) are available. A prevalence of between 
4.0% and 8.7% of the general population screening posi-
tive was obtained in different studies carried out in diffe-
rent Spanish autonomous communities between 1992 and 
2010 using the CAGE questionnaire with a cut-off point ≥ 
2 (Alvarez & del Rio, 1994; Alvarez, Fierro & del Rio, 2006; 
Anitua, Aizpuru & Sanzo, 1998; Dirección General de 
Atención Primaria, 2001; Dirección General de Atención 
Primaria, 2006; Dirección General de Atención Primaria, 
2011; Pérez et al., 2010; Servicio de Estudios e Investiga-
ción Sanitaria, 2004); this prevalence ranged in men from 
6.1% to 13.6% and in women from 1.2% to 5.3%. Using 
the AUDIT test (Delegación del Gobierno para el Plan Na-
cional sobre Drogas, 2017), 5.1% of Spaniards aged 15 to 
64 were classified in the high-risk alcohol use group (7.6% 
of men and 2.6% of women) and 0.2% as having a possible 
addiction (0.3% of men and 0.1% of women). In the 2015 
EDADES survey (Delegación del Gobierno para el Plan Na-
cional sobre Drogas, 2015), the proportion of those with 
high-risk consumption was 5% of Spaniards aged 15 to 64 
(5.8% of men and 4% of women), this time the criterion 
being the amount of alcohol drunk per week.

Users of other substances have higher alcohol consump-
tion than the general population. Among smokers, 84.3% 
had drunk alcohol in the last 12 months, a figure which 
rose to 91.7% in users of cannabis, 94.4% in cocaine and 
96.3% in ecstasy users (Delegación del Gobierno para el 
Plan Nacional sobre Drogas, 2017). Patients with alcohol 
abuse/addiction also frequently use other psychoactive 
drugs and suffer from other mental health disorders with a 
high prevalence (Gual A, 2007; Segui et al, 2001).

Psychiatric patients also present a higher frequency of 
toxic consumption than the general population, with the 
psychiatric population observed as having a risk twice as 
high of presenting an AUD than the general population 
(Mansell, Spiro, Lee & Kazis, 2006; Regier et al., 1990). 
Patients with dual pathology are those who simultaneous-
ly suffer from a psychiatric illness and a substance abuse 
disorder, such as AUD itself (Luoto, Koivukangas, Lassila 

& Kampman, 2016; Sánchez-Autet et al., 2018; Torrens, 
Mestre-Pintó, Montanari, Vicente & Domingo-Salvany, 
2017). These patients with mental disorder and an AUD 
have worse treatment adherence, worse prognosis, worse 
quality of life, more social complications, higher suicide 
rates and longer hospital stays; this has been observed in 
almost all mental illnesses such as anxiety (Vorspan, Meh-
telli, Dupuy, Bloch & Lépine, 2015), depression (Sullivan, 
Fiellin & O’Connor, 2005; Worthington et al., 1996), bi-
polar disorder (Coryell et al., 1998; Feinman & Dunner, 
1996; Sonne, Brady & Morton, 1994; Winokur et al., 1998; 
Zamora-Rodríguez, Sánchez-Waisen, Guisado & Vaz, 2018) 
and schizophrenia (Soyka, Albus, Immler, Kathmann & Hi-
ppius, 2001; Urbanoski, Cairney, Adlaf & Rush, 2007).

Different questionnaires for detecting AUD or high-risk 
drinkers are available, the most commonly used being AU-
DIT (Alcohol Use Disorders Identification Test; Saunders, 
Aasland, Babor, de la Fuente & Grant, 1993) and CAGE 
(Fiellin, Reid & O’Connor, 2000). AUDIT was more effecti-
ve in identifying subjects with risky or dangerous consump-
tion (sensitivity, 51%-97%; specificity, 78%-96%), while the 
CAGE questionnaire was superior in detecting alcohol abu-
se and dependence (sensitivity, 43%-94%; specificity, 70%-
97%) (Fiellin et al., 2000).

The CAGE questionnaire is an instrument for detec-
ting alcohol use disorders which is simple, brief and easy 
to apply. It was developed by Ewing (1984) and validated 
by Mayfield, McLeod and Hall (1974). It consists of four 
questions regarding alcohol use. In general, the greater 
the number of affirmative answers, the more serious the 
dependency (Ewing, 1984; Malet, Schwan, Boussiron, Au-
blet-Cuvelier & Llorca, 2005; O’Brien, 2008).

The “camouflaged” CAGE questionnaire was developed 
to make the interview less intimidating (Castells & Furla-
netto, 2005; Masur, Capriglione, Monteiro & Jorge, 1985). 
The four questions of the original CAGE are mixed with 
eight further questions about healthy lifestyle habits. Al-
though they lack discriminatory value, these intermediate 
questions are useful in introducing the topic of alcohol 
use, thereby, as already mentioned, making the interview 
less intimidating for the interviewee.

Regarding scoring and the most appropriate cut-off 
point in the CAGE questionnaire, there is some controver-
sy about whether this should be 1 or 2 positive responses 
(Sánchez-Autet et al., 2018) since this could affect both its 
sensitivity and its diagnostic specificity. We found studies 
in favor of using ≥ 1 positive response as the cut-off point 
(Agabio, Marras, Gessa & Carpiniello, 2007; Bradley, Bush, 
McDonell, Malone & Fihn, 1998; Bush, Shaw, Cleary, Del-
banco & Aronson, 1987; Liskow, Campbell, Nickel & Powe-
ll, 1995), while others argue that the most appropriate cut-
off is ≥ 2 positive responses (Castells et al., 2005; Fiellin et 
al., 2000; Hearne, Connolly & Sheehan, 2002; Mayfield et 
al., 1974; Paz Filho et al., 2001). It has been estimated that 
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the sensitivity and general specificity for clinical popula-
tions of the CAGE questionnaire is 71% and 90% respec-
tively (Dhalla & Kopec, 2007; Mitchell, Bird, Rizzo, Hus-
sain & Meader, 2014). A cut-off point of 1 seems to provide 
high sensitivity at the same time as maintaining sufficient 
specificity, while, despite implying lower sensitivity, a cut-
off point of 2 does improve specificity (Corradi-Webster, 
Laprega & Furtado, 2005; Dervaux et al., 2006).

In the first part of our study (Sánchez-Autet et al., 2018), 
in which we analyzed the prevalence of AUD in outpatient 
psychiatric patients with a modified CAGE, we found that 
the male patients with bipolar or personality disorder pre-
sented a higher risk of AUD.

The objectives of our study were: 1) to obtain the preva-
lence of AUD in outpatient psychiatric services, in outpa-
tient drug addiction centers and in a sample of healthy sub-
jects by using the camouflaged CAGE questionnaire; 2) to 
compare the prevalence of the three samples; 3) to analyze 
the impact of rurality, a variable not used in the previous 
literature, on the results obtained.

Material and methods
Recruitment of participants

An observational, descriptive and multicenter study was 
carried out. The sample was obtained from different out-
patient services in Spain in the Autonomous Community 
of Extremadura (provinces of Badajoz and Cáceres) and 
the Autonomous Community of Catalonia (only the pro-
vince of Barcelona); a total of 30 outpatient psychiatrists 
and 10 doctors from drug addiction centers participated 
in data collection.

The methodology was the same as in the previous study 
published by our group (Sánchez-Autet et al., 2018), but 
in this second part, data were collected for three groups of 
participants: patients who were being treated by their out-
patient mental health unit, as in the initial study, plus those 
who we could not include in the first analysis, patients who 
were being treated in their outpatient drug addiction cen-
ter and healthy subjects. The sample of outpatient drug ad-
dicts could only be obtained from the Autonomous Com-
munity of Extremadura.

The inclusion criteria were: aged 18 years of age or over, 
having the cognitive ability to answer the questionnaire (at 
the discretion of the interviewer), and giving their consent 
to participate in the study. For the control group of healthy 
subjects, those with a personal history of having received 
any type of pharmacological or psychotherapeutic treat-
ment by mental health or drug centers were excluded, al-
though other medical illnesses were accepted.

Patients were included consecutively as they arrived at 
their treatment center, both at the outpatient mental heal-
th unit and their outpatient drug addiction service, depen-
ding on their diagnosis, and provided they met the inclu-

sion criteria. The sample of healthy subjects was obtained 
from health workers, family members and other people in 
the researchers’ environment. All participants gave their 
written consent. The study was approved by the different 
local ethics committees.

Study design
The recruitment period was from May 2015 to August 

2015 for the sample from outpatient mental health and 
drug addiction centers, extended until December of the 
same year for the collection of the sample of healthy sub-
jects. All procedures performed for this study were carried 
out in a single visit within the usual care provided for these 
patients and by specifically contacting healthy controls for 
a study visit. After signing written consent, sociodemogra-
phic data (age and sex) were collected and the patient’s 
diagnosis was recorded, based on DSM-V criteria (Diag-
nostic and Statistical Manual of Mental Disorders, 5th ed.) 
(American Psychiatric Association, 2013). The “camoufla-
ged” CAGE questionnaire (Appendix) was then adminis-
tered. Each affirmative answer for any of the four items 
on the original CAGE questionnaire scored 1 point. The 
reason for choosing this AUD detection questionnaire 
against the AUDIT or other similar questionnaires was its 
greater brevity and ease of application, in addition to being 
a self-administered test, thus permitting the least possible 
interruption of consultation time (Ewing, 1984). Another 
advantage we considered important for this choice was 
that by being “camouflaged” within eight other questions 
about healthy lifestyle habits, patients did not even know 
that they were completing a questionnaire on alcohol use 
detection, which made the interview less intimidating and 
the answers more reliable (Castells et al., 2005).

Although in the first article published (Sánchez-Autet 
et al., 2018) we decided to use the cut-off point of ≥ 1 po-
sitive response for a positive screening, given the existing 
controversy over whether it should be ≥ 1 or ≥ 2 (Agabio et 
al., 2007; Bradley et al., 1998; Bush et al., 1987; Castells et 
al., 2005; Fiellin et al., 2000; Hearne et al., 2002; Liskow et 
al., 1995; Mayfield et al., 1974; Paz Filho et al., 2001), for 
our second article we decided to use both cut-off points for 
statistical analysis, i.e. a score of both ≥ 1 and ≥ 2 on the 
CAGE questionnaire.

Patients from outpatient mental health centers were 
classified into the following diagnostic categories: depressi-
ve disorders, psychotic disorders, anxiety disorders, perso-
nality disorders, bipolar disorders, borderline intellectual 
capacity (BIC), dementia, and attention deficit hyperactivi-
ty disorders (ADHD). Patients with BIC and dementia were 
included as long as their intellectual and cognitive capacity 
was sufficient to understand the study and respond ade-
quately to the questions in the questionnaire. Outpatient 
drug addiction patients were classified according to depen-
dence to each of the following substances: alcohol, canna-
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bis, cocaine, heroin, cocaine plus heroin, and a final group 
which included other addictive behaviors (gambling, com-
pulsive shopping, tobacco). If they used more than one 
substance, they were classified according to the main drug 
treatment problem.

To analyze the differences in the CAGE questionnaire 
scores by age, we decided to divide the sample into four 
subgroups (18-30 years, 31-45 years, 46-60 years and over 
60 years).

Having samples from two geographical areas of the 
Spanish territory which are very far apart and have very 
different indices of rurality, Extremadura (the provinces of 
Cáceres and Badajoz) and Catalonia (Barcelona province), 
we decided to compare them in the search for possible di-
fferences. The index of rurality, or people living in munici-
palities with less than 5,000 inhabitants or with a maximum 
density of 300 inhabitants per km2 (Goerlich & Cantarino, 
2015), was 6.5% for the province of Barcelona, where the 
whole Catalonia Community sample was taken from, while 
in the provinces of Badajoz and Cáceres it was 44.5% and 
51.2%, respectively (Goerlich et al., 2015).

Statistical analysis
After creating the database with all variables collected, 

statistical analysis was carried out with version 15.0 of SPSS 
(Statistical Package for the Social Sciences).

The three groups described were compared: outpatient 
psychiatric patients, outpatient drug addiction patients and 
healthy subjects. The same comparison was also carried out 
excluding patients with an AUD diagnosis from the group 
of outpatient drug addicts. A comparison was also made 
between the two autonomous communities in the heal-
thy groups and psychiatric population, since a sample of 
drug-dependent patients could not be obtained from the 
Autonomous Community of Catalonia.

Statistically significant differences when testing hypo-
theses were considered when the associated p-value was 

below 0.05. For descriptive statistics, qualitative variables 
were expressed as frequencies and numbers, and quantita-
tive variables as means and standard deviations.

The chi-square test was used to compare the qualitative 
variables. For the comparison of qualitative variables with 
quantitative variables, we compared means between the di-
fferent qualitative variables by one-way analysis of variance 
(ANOVA) when the qualitative variables were non-dicho-
tomous and by Student’s t when they were dichotomous. 
Age, as a quantitative variable, is presented as mean ± stan-
dard deviation.

Results
Sample descriptives

A total of 1,054 participants were included in the study. 
The characteristics of the sample are described in Table 1, 
and the diagnoses and their percentages are shown in Ta-
ble 2.

CAGE questionnaire scores
The average CAGE questionnaire score in the three 

groups was 0.88 ± 1.3. The average score for those atten-
ding psychiatric units was 0.74 ± 1.2; those with drug addic-
tion 2.12 ± 1.55 and for the control group 0.55 ± 0.99 (F 
= 97.33; p < 0.001). Excluding patients with AUD among 
those attending drug addiction units, the average score for 
this group drops to 1.34 ± 1.48 (F = 14.7; p < 0.001). Ta-
ble 3 shows the percentage of participants with each of the 
CAGE scores.

The CAGE score was higher in men than in women 
(1.21 ± 1.44 vs 0.50 ± 1.01; F = 42.67; p < 0.001). Analysis 
by age groups yielded the following results: from age18 to 
30 the score was 1.01 ± 1.25; from 31 to 45 years 0.86 ± 
1.33; from 46 to 60 years 1.00 ± 1.36; and in people over 
60 years 0.56 ± 1.08 (F = 4.62; p = 0.003). By diagnoses, 
we found that the highest CAGE scores were obtained in 

Table 1. Characteristics of the sample of participants: age and sex.

Baseline characteristics

PSYCHIATRY ADDICTION HEALTHY TOTAL

N % N % N % N %

588 55.8 153 14.5 313 29.7 1054 100

Age: mean-min-max (SD) 49.92 18-92 
(14.06) 42.71 18-72 

(12.35) 39.92 19-73 
(10.89) 45.87 18-92 

(13.72)

Age groups

18-30 58 10 28 18.4 46 14.7 132 12.6

31-45 160 27.6 54 35.5 190 60.7 404 38.7

46-60 234 40.4 58 38.2 56 17.9 348 33.3

>60 127 21.9 12 7.9 21 6.7 160 15.3

Sex
Men 274 46.6 127 83.0 194 52.4 565 53.6

Women 314 53.4 26 17.0 149 47.6 489 46.4

Note. Excluding patients with AUD (73 in total) from the addiction group, the average age of the remaining 80 patients is 36.81 ± 11.3 years.
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Table 2. Diagnoses included in the study and percentage  
of the total participants.

Diagnosis N % of psychiatric 
patients

% of total 
sample

Depressive disorders 239 40.6 22.7

Psychotic disorders 133 22.6 12.6

Anxiety disorders 94 16 8.9

Personality disorders 51 8.7 4.8

Bipolar disorders 41 7.0 3.9

BIC 8 1.4 0.8

Dementia 6 1 0.6

ADHD 6 1 0.6

TOTAL PSYCHIATRIC 588 100 55.8

% of addiction 
patients

Alcohol 73 47.7 6.9

Cannabis 24 15.7 2.3

Cocaine (CC) 18 11.8 1.7

Heroin (H) 14 9.2 1.3

H + CC 14 9.2 1.3

Other addictive 
behaviors

9 5.9 0.9

TOTAL ADDICTIONS 153 100 14.5

HEALTHY 313 - 29.7

TOTAL SAMPLE 1054 - 100

patients with ADHD with 2.00 ± 1.26 within the psychiatric 
group, and 1.79 ± 1.48 for patients with heroin addiction 
within the drug dependence group (F = 19.64; p < 0.001) 
if we excluded patients with AUD, who scored 2.99 ± 1.11 
(Figs. I and II).

Within each of the four questions of the CAGE ques-
tionnaire, the question answered most frequently in the 
affirmative was question 1 and the least was question 4; this 
happened in the three groups and therefore also in the 
total sample (Table 4).

Positive results in the CAGE questionnaire

Figure I. CAGE questionnaire scores  
by diagnostic group in psychiatry units.

Figure II. CAGE questionnaire scores  
by diagnostic group in drug addiction units.
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Table 3. Percentage of participants with each of the CAGE scores.

CAGE score

PSYCHIATRY ADDICTION HEALTHY TOTAL

N % N % N % N %

588 55.8 153 14.5 313 29.7 1054 100

0 387 65.8 42 27.5 221 70.6 650 61.7

1 69 11.7 12 7.8 44 14.1 125 11.9

2 51 8.7 21 13.7 18 5.8 90 8.5

3 57 9.7 41 26.8 28 8.9 126 12

4 24 4.1 37 24.2 2 0.6 63 6

Note. χ2= 182.17; p<0.001.

Taking a score ≥ 1 as a cut-off point in the CAGE ques-
tionnaire, 38.3% of the total sample screened positive, 
34.2% of the patients in psychiatric units, 72.5% of those 
with addictions and 29.4% of the control group (χ2 = 90.64; 
p < 0.001). Taking ≥ 2 positive questions as the cut-off, the-
se percentages fell to 26.6% in the total sample, to 22.6% 
in psychiatric units, to 64.7% in addictions and 15.3% in 
the control group (χ2 = 139.02; p < 0.001) (Table 5). Exclu-
ding patients with AUD from those attending drug addic-
tion units, 51.3% of the remaining subjects with addictions 
had a score ≥ 1 in the CAGE questionnaire (χ2 = 13.568; p 
= 0.001) and 41.3% had a score ≥ 2 (χ2 = 25.64; p < 0.001) 
(Table 5).
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Table 4. Affirmative responses to the different CAGE questionnaire items by groups. 

CAGE question Psychiatry
(n=588)

Addictions
(n=153)

Healthy
(n=313)

Total
(n=1054)

Test P

CAGE 1: Have you ever felt you needed to cut down 
on your drinking (n, % “yes”) 136 (23.1%) 103 (67.3%) 66 (21.1%) 305 (28.9%) χ2 =128.64 <0.001

CAGE 2: Have people annoyed you by criticizing  
your drinking? (n, % “yes”) 126 (21.4%) 79 (51.6%) 54 (17.3%) 259 (24.6%) χ2 =72.64 <0.001

CAGE 3: Have you ever felt guilty about drinking?  
(n, % “yes”) 123 (20.9%) 92

(60.1%) 46 (14.7%) 261 (24.8%) χ2 =124.41 <0.001

CAGE 4: Have you ever felt you needed a drink first 
thing in the morning (eye-opener) to steady your 
nerves or to get rid of a hangover? (n, % “yes”)

57
(9.7%)

51
(33.3%)

6
(1.9%) 114 (10.8%) χ2 =106.89 <0.001

Table 5. Percentage of participants with positive CAGE questionnaire screening for alcohol use disorder  
(cut-off points ≥ 1 and ≥ 2) by diagnosis and sex. 

Diagnosis N
CAGE ≥ 1 P CAGE ≥ 2 P

N % N %

Depressive disorders

T 239 69 28.9

0.002

39 16.3

0.049M 88 34 38.6 21 23.9

W 149 33 22.1 18 12.1

Psychotic disorders

T 133 53 39.8

< 0.001

41 30.8

< 0.001M 80 45 56.3 36 45

W 53 8 15.1 5 9.4

Anxiety disorders

T 94 21 22.3

0.038

11 11.7

0.013M 44 14 31.8 9 20.5

W 50 7 14 2 4

Personality disorders

T 51 24 47.1

NS

19 37.3

0.027M 17 10 58.8 9 52.9

W 32 12 37.5 8 25

Bipolar disorders

T 41 18 43.9

NS

12 29.3

NSM 23 12 52.2 9 39.1

W 18 6 33.3 3 16.7

BIC

T 8 3 37.5

NC

3 37.5

NCM 6 2 33.3 2 33.3

W 2 1 50 1 50

Dementia

T 6 2 33.3

NC

1 16.7

NCM 3 1 33.3 0 0

W 3 1 33.3 1 33.3

ADHD

T 6 5 83.3

NC

4 66.7

NCM 4 3 75 3 75

W 2 2 100 1 50

By sex, 48.8% of men had a score ≥ 1 in the CAGE ques-
tionnaire, compared with 25.4% of women (χ2 = 66.31; p < 
0.001). The percentage of men with a score ≥ 2 was 37.4% 
and women 13.8% (χ2 = 74.33; p < 0.001). Table 5 descri-
bes the differences according to sex and the diagnosis on 
the CAGE scale for each study group. The diagnoses with 
a higher percentage of patients with positive screening for 
AUD were: ADHD, at both cut-off points, in psychiatric 

units; and heroin addiction at the ≥ 1 cut-off point and co-
caine addiction at ≥ 2 in drug addiction units after exclu-
ding alcohol addiction from the latter (Table 5). The diffe-
rences between the different diagnoses were significant, at 
both the ≥ 1 cut-off point (χ2 = 138.41; p < 0.001) and ≥ 2 
(χ2 = 177.55; p < 0.001).

By age group, the following results were obtained: from 
18 to 30 years of age 50% had a score of ≥ 1, from 31 to 45 
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years 35.6%, from 46 to 60 years 40.8%, and in those over 
60 years 27.5% (χ2 = 17.68; p = 0.001). The percentage of 
those with a score ≥ 2 was 28.8% in participants aged 18 to 
30, 24.8% aged 31 to 45, 32.2% aged 46 to 60, and 16.3% 
in people over 60 (χ2 = 15.41; p = 0.001).

Within the healthy sample and separating them by age 
group, significant differences were obtained for the per-
centage of healthy subjects with positive screening for AUD 
at a score of ≥ 1 (χ2 = 12.65; p = 0.005), but not at ≥ 2 (χ2 = 

5.17; p = 0.160), and differentiating by sex only at a score 
of ≥ 2 (Table 6).

Differences between autonomous communities
Of the 1,054 patients in the sample, 651 (61.8%) were 

from the Autonomous Community of Extremadura (pro-
vinces of Badajoz and Cáceres) and 403 (38.2%) from the 
Autonomous Community of Catalonia (province of Bar-
celona). Of the 588 from outpatient psychiatric units, 262 

Diagnosis N
CAGE ≥ 1 P CAGE ≥ 2 P

N % N %

TOTAL PSYCHIATRY

T 588 201 34.2

< 0.001

133 22.6

< 0.001M 270 124 45.9 91 33.7

W 309 70 22.7 39 12.6

Alcohol

T 73 70 95.9

NS

66 90.4

NSM 61 59 96.7 55 90.2

W 12 11 91.7 11 91.7

Cannabis

T 24 12 50

NS

9 37.5

NSM 19 9 47.4 7 36.8

W 5 3 60 2 40

Cocaine (CC)

T 18 12 66.7

NC

11 61.1

NCM 16 10 62.5 9 56.3

W 2 2 100 2 100

Heroin (H)

T 14 10 71.4

-

7 50

-M 14 10 71.4 7 50

W - - - - -

H + CC

T 14 6 42.9

NC

5 35.7

NCM 13 5 38.5 4 30.8

W 1 1 100 1 100

Other addictive behaviors

T 9 1 11.1

NC

1 11.1

NCM 3 1 33.3 1 33.3

W 6 0 0 0 0

TOTAL DRUGS

T 153 111 72.5

NS

99 64.7

NSM 127 94 74 83 65.4

W 26 17 65.4 16 61.5

TOTAL DRUGS EXCL. AUD

T 80 41 51.3

NS

33 41.3

NSM 66 35 53 28 42.4

W 14 6 42.9 5 35.7

Diagnosis N
CAGE ≥ 1 P CAGE ≥ 2 P

N % N %

HEALTHY

T 313 92 29.4

NS

48 15.3

0.001M 164 56 34.1 36 22

W 149 36 24.2 12 8.1

TOTAL SAMPLE

T 1054 404 38.3

< 0.001

280 26.6

< 0.001M 561 274 48.8 210 37.4

W 484 123 25.4 67 13.8

Nota. T: Total; M: Men; W: Women; AUD: Alcohol Use Disorder; NS: not significant; NC: not calculable. 
P=significance of sex within each diagnosis, using the Pearson chi-square test (χ2)
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(44.6%) were from Extremadura and 326 (55.4%) from 
Catalonia. All 153 of those in drug addiction units were 
from Extremadura. Of the total healthy subjects (313), 236 
(75.4%) were Extremaduran and 77 (24.6%) Catalan (Ta-
ble 7).

The average age of Extremaduran and Catalan psychia-
tric patients was very similar: 49.85 ± 14.78 and 49.98 ± 
13.5, respectively (F = 0.011; p = 0.915), as was the average 
age of healthy Extremaduran and Catalan subjects: 39.95 ± 
11.14 and 39.82 ± 10.13, respectively (F = 0.008; p = 0.927).

Among those attending outpatient psychiatric units, the 
CAGE score in the sample from the Autonomous Commu-
nity of Catalonia was 0.80 ± 1.21, and in the Autonomous 

Community of Extremadura sample it was 0.68 ± 1.18 (F 
= 1.41; p = 0.235). Meanwhile, the 77 healthy participants 
from Catalonia had an average CAGE score of 0.29 ± 0.60 
and the 236 from Extremadura 0.64 ± 1.07 (F = 7.4; p = 
0.007). Table 7 shows the percentage of psychiatric pa-
tients and healthy subjects who had ≥ 1 and ≥ 2 positive 
responses in the CAGE questionnaire separated by sex and 
autonomous community.

Discussion
Our study is the first that we have found in the literature 

which assesses the prevalence of AUD using the camoufla-

Table 6. Percentage of healthy subjects screening positive on the CAGE questionnaire for alcohol use disorder  
(cut-off points ≥ 1 and ≥ 2) by age group and sex. 

HEALTHY N
CAGE ≥ 1

P
CAGE ≥ 2

P
N % N %

18-30 years

T 46 23 50

0.139

12 26.1

0.095M 25 15 60 9 36.0

W 21 8 38.1 3 14.3

31-45 years

T 190 52 27.4

0.147

27 14.2

0.010M 97 31 32 20 20.6

W 93 21 22.6 7 7.5

46-60 years

T 56 12 21.4

0.158

7 12.5

0.014M 32 9 28.1 7 21.9

W 24 3 12.5 0 0

Over 60 years

T 21 4 19

0.034

2 9.5

0.156M 10 0 0 0 0

W 11 4 36.4 2 18.2

Total

T 313 91 29.4

0.060

48 15.3

0.039M 164 55 33.5 36 22

W 149 36 24.2 12 8.1

Nota. T: Total; M: Men; W: Women. P = significance of sex within each diagnosis, using the Pearson chi-square test (χ2).

Table 7. Number of participants and percentage of positive screenings at ≥ 1 and ≥ 2 with the CAGE Questionnaire and the differences 
between participants from Extremadura and Catalonia, in psychiatric and healthy patients, and separated by sex. 

Variable
PSYCHIATRIC

P
HEALTHY

P
Extremadura Cataluña Extremadura Cataluña

CAGE ≥ 1

T 80 (30.5%) 121 (37.1%) 0.094 75 (31.8%) 16 (20.8%) 0.065

M 51 (42.9%) 73 (48.3%) 0.369 49 (35.5%) 6 (23.1%) 0.218

W 22 (16.4%) 48 (27.4%) 0.022 26 (26.5%) 10 (19.6%) 0.349

CAGE ≥ 2

T 52 (19.8%) 81 (24.8%) 0.150 42 (17.8%) 6 (7.8%) 0.034

M 41 (34.5%) 50 (33.1%) 0.817 32 (23.2%) 4 (15.4%) NC

W 8 (6%) 31 (17.7%) 0.002 10 (10.2%) 2 (3.9%) NC

TOTAL

T 262 326 236 77

M 124 (47.3%) 151 (46.3%) 138 (58.5%) 26 (33.8%)

W 138 (52.7%) 175 (53.7%) 98 (41.5%) 51 (66.2%)

Nota. T: Total; M: Men; W: Women; NC= Not calculable. P = significance of autonomous community, using the Pearson chi-square test (χ2).
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ged CAGE questionnaire, not only in psychiatric patients, 
already described in the first article (Sánchez-Autet et al., 
2018), but also compared with substance dependent pa-
tients and healthy subjects. When comparing these groups 
with the camouflaged CAGE questionnaire, we found that 
in our sample there is a higher percentage of positive scree-
nings in substance dependent patients than in psychiatric 
patients, which is also higher in the latter than in healthy 
individuals (Table 5). Furthermore, the score on this ques-
tionnaire is higher in drug addiction than in psychiatric 
units, and higher in these than in healthy subjects. Even 
excluding patients diagnosed with AUD from the drug ad-
diction unit totals, patients in addiction units maintained 
a higher percentage of positive screenings and a higher 
score, both statistically significant, than psychiatric patients 
and healthy controls.

In the sample of outpatient psychiatric patients, as des-
cribed in the first part of our study (Sánchez-Autet et al., 
2018), positive screening with CAGE in men and in those 
aged under 60 was more frequent. By diagnosis, we found 
that serious mental disorders were those which had higher 
rates of positive CAGE scores: personality disorders, bipo-
lar disorders and psychotic disorders, with figures close to 
50%, corresponding to findings in the literature (Mellos, 
Liappas & Paparrigopoulos, 2010; Mueser, Drake & Wa-
llach, 1998; Mueser et al., 2000).

In the specific case of bipolar disorders, we found 43.9% 
of patients with a CAGE score ≥ 1, 52.2% in men and 33.3% 
in women. Epidemiological studies with large samples have 
found a similar proportion to this in subjects with type I 
bipolar disorder: in the RCT (Epidemiological Catchment 
Area Study, ECA; Regier et al., 1990), 46% had a history of 
alcohol abuse/addiction, and 45% in the Edmonton Study 
(Fogarty, Russell, Newman & Bland, 1994). In the ECA 
(Regier et al., 1990), the prevalence of alcohol use varied 
according to the different psychiatric diagnoses: the 46% 
referred to above for type I bipolar disorder, 39.2% for 
type II bipolar disorder and 33.7% for schizophrenia. Frye 
et al. (2003) found that alcohol abuse was more frequent 
in men with bipolar disorder than in women, with figures 
very similar to ours, 49% vs. 29%, respectively, who met 
criteria of lifetime alcoholism, although the relative risk 
of alcohol abuse compared to the general population was 
higher in bipolar women than in men, with an odds ratio 
of 7.35 vs 2.77, respectively. A study conducted in Badajoz, 
also within the Autonomous Community of Extremadura, 
on patients hospitalized with a bipolar disorder diagnosis 
(Zamora-Rodríguez et al., 2018), showed 28.8% of patients 
with alcohol abuse or addiction criteria.

On the other hand, anxiety and depressive disorders 
did not appear to be a risk factor for presenting AUD in 
our sample since they had very similar rates of screening 
positive with CAGE, even lower than those presented by 
the healthy sample, which contradicts previous articles 

(Anthenelli, 2012; Grant et al., 2004), although conflicting 
results have been obtained in the case of anxiety disor-
ders (Goldstein, Smith, Dawson & Grant, 2015; Hasin & 
Kilcoyne, 2012; Sánchez-Autet et al., 2018). The diagnosis 
presenting the highest percentage of positive screenings 
with both cut-off points, ≥ 1 and ≥ 2, was ADHD, albeit with 
just six patients with this pathology; this ADHD-alcohol use 
ratio has already been described in the literature (Bieder-
man et al., 1995; Weiss & Hechtman, 1993; Wilens, Bieder-
man, Mick, Faraone & Spencer, 1997).

Regarding the sample of patients being treated in drug 
addiction centers, the fact that those who were being trea-
ted for alcohol addiction answered at least one question 
affirmatively in 95.9% of the cases indicates the high sen-
sitivity of CAGE. This sensitivity dropped to 90.4% when 
the cut-off point was raised to two affirmative questions. 
We have already noted that the sensitivity of the CAGE 
questionnaire varied in different studies from approxima-
tely 70% to 90%, being higher for the cut-off point of one 
affirmative answer and decreasing when increased to two, 
although with increased specificity in this case (Berks & 
McCormick, 2008; Corradi-Webster et al., 2005; Dervaux et 
al., 2006; Dhalla et al., 2007; Mitchell et al., 2014).

In the rest of addictive substances (cannabis, cocaine, 
heroin, cocaine + heroin), we found a much higher per-
centage of positive results in the CAGE questionnaire than 
in healthy participants or in psychiatric patients. In these 
groups of substances, the percentage of positive screenings 
is very similar in men and women, in some cases being even 
higher for the latter. This association between the use of 
different substances and alcohol use has been described 
previously (Delegación del Gobierno para el Plan Nacio-
nal sobre Drogas, 2017; Font-Mayolas, Gras & Planes, 2006; 
Font-Mayolas et al., 2013; Kandel & Yamaguchi, 1985), 
showing that the use of one of these substances is linked 
to the use of alcohol. Kandel et al. (1985) affirmed that 
the use of legal drugs could facilitate the subsequent use 
of marijuana, which in turn would open the door to the 
use of other illicit drugs in accordance with the escalation 
model. According to data from the EDADES (2017) survey, 
alcohol is present in more than 90% of polydrug use, with 
percentages close to 100% when the number of substan-
ces consumed was four or more (Delegación del Gobierno 
para el Plan Nacional sobre Drogas, 2017).

It is noteworthy that in the control sample of healthy 
subjects (Table 6) we find almost one third (29.4%) with 
a CAGE score of ≥ 1 and almost one sixth (15.3%) with 
a score of ≥ 2, prevalences higher than those obtained in 
other national and international studies. In the aforemen-
tioned 2017 EDADES survey (Government Delegation for 
the National Drug Plan, 2017), the AUDIT test showed that 
5.1% of Spaniards aged 15 to 64 were classified within the 
high-risk category of alcohol use (7.6% of men and 2.6% 
of women), figures much lower than ours. Other research 
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using the CAGE questionnaire with 2 affirmative answers 
as a cut-off point, carried out in Portugal on patients un-
dergoing surgery (Sousa, Pinho, Santos & Abelha, 2017), 
in France on people attending hospital emergency depart-
ments (Richoux et al., 2011) or in Brazil on public trans-
port workers (Cunha, Giatti & Assunção, 2016), also found 
a lower prevalence than ours.

The percentage of positive CAGE screenings in healthy 
individuals was higher the younger the sample, and in men 
compared to women (33.5% vs 24.2% with score ≥ 1 and 
22% vs 8.1% with score ≥ 2); however, it can be noted that 
in women over 60 years of age it was higher than in men of 
the same age group, although it is also true that in this age 
group the percentage of participants was lower (Table 6). 
Another Brazilian article on 192 workers on the campus 
of the University of São Paulo (Amaral and Malbergiera, 
2004) with a ≥ 2 cut-off point, a greater percentage was 
also observed in men than in women (22.1% vs 0 %, with 
only 20 women analyzed); these results are similar to ours, 
although they did not yield the same distribution by age 
groups (being much higher in people aged over 60), an 
issue that could be explained by the low number of partici-
pants in some groups, as well as socio-cultural differences, 
among others.

A study carried out in Singapore with 2,565 healthy 
people aged over 60 (Ong et al., 2016) found 4.2% with a 
CAGE score ≥ 2, compared to 9.5% in our healthy Spanish 
sample in the same age range. In their study, this frequency 
was higher in men, of Indian ethnicity and who were sepa-
rated or divorced. Other articles even point to a lower per-
centage in people over 60, such as Almeida et al. (1997), in 
which only 1.42% of a total of 351 had a score ≥ 2. A recent 
study (Lycke et al., 2019) carried out in cancer patients 
with a mean age of 77.7 years found 6.3% of men and 1.2% 
of women with positive results (≥ 2) with CAGE.

Research carried out in three European countries (Bul-
garia, Germany and Poland) with 2,103 university students 
(Mikolajczyk et al., 2016) also found a percentage of peo-
ple with positive CAGE screening (score ≥ 2) which much 
lower than ours: 22.7%, 26.3% and 19% respectively in Bul-
garia, Germany and Poland for men, and 9.6%, 9.3% and 
8.5% for women, which contrasts with 36% for men and 
14.3% for women in our sample of healthy 18-30-year-olds, 
which is the most similar by age group to that of university 
students. Similar studies on samples of young Italian adults 
aged 18 to 35 (Manzoli et al., 2009) or on Canadian medi-
cal students (Thakore et al., 2009) or other recent studies 
on samples of medical students in different countries of 
the world: Wales (Farrell et al., 2019), Portugal (Almeida, 
Kadhum, Farrell, Ventriglio & Molodynski, 2019), Morocco 
(Lemtiri Chelieh et al., 2019), Canada (Wilkes et al., 2019), 
Brasil (Castaldelli-Maia et al., 2019), Paraguay (Torales et 
al., 2019) and Jordan (Masri et al., 2019) also showed a 
lower prevalence of positive screening with CAGE (score 

≥ 2), ranging from 5% of Moroccans to 25% of Brazilians, 
than healthy participants aged 18 to 30 in our study, rea-
ching 26.1%, including both men and women.

Although our study focused on patients aged 18 or ol-
der, drinking among patients under 18 years of age is also 
noteworthy. A recent study (Teixidó-Compañó et al, 2019) 
using data from the Survey on drug use in Secondary 
Education in Spain (ESTUDES, 2014) with 14-18-year-old 
students (N = 34,259) obtained a total prevalence of bin-
ge drinking in the previous month of 33%, a prevalence 
which increased with age, and was mainly associated with 
the perception of easy access to alcohol, its consumption in 
open areas, having one of two parents who allows drinking 
and having more than €30 to spend per week.

These data should make us think about the high levels 
of alcohol use among the apparently healthy Spanish po-
pulation, which is higher than shown by other studies, both 
in European countries and the rest of the world, and the 
possible repercussions on their health, with greater disabi-
lity and mortality, leading to higher health and social costs 
(Pulido et al., 2014; Rehm et al., 2013).

Regarding the influence of rurality in our results, it 
should be noted that among the Catalan and Extremadu-
ran samples of outpatient psychiatric units, comparable in 
mean age and sex, we found a certain tendency for grea-
ter positive screening with CAGE in the Catalan sample 
(a more urban sample), the difference being statistically 
significant in women. We also found significant differen-
ces between both autonomous communities in the sam-
ples of healthy individuals with the ≥ 2 cut-off, but in this 
case in favor of the (more rural) Extremadura sample. As 
previously noted, different studies carried out in different 
Spanish autonomous communities in the general popula-
tion obtained a prevalence of positive screenings with the 
CAGE questionnaire at the ≥ 2 cut-off of between 4.0% and 
8.7% (Alvarez et al., 1994; Alvarez et al., 2006; Anitua et 
al., 1998; Dirección General de Atención Primaria, 2001; 
Dirección General de Atención Primaria, 2006; Dirección 
General de Atención Primaria, 2011; Pérez et al., 2010; Ser-
vicio de Estudios e Investigación Sanitaria, 2004), figures 
below the Extremadura sample of healthy subjects (17.8%) 
and similar to the Catalan (7.8%).

The most important limitations of our study, already 
mentioned in the first published part (Sánchez-Autet et al., 
2018), are mainly the absence of a structured diagnostic 
interview to confirm the positive screening obtained with 
CAGE and the non-collection of other sociodemographic, 
medical or substance use data. One of its main strengths is 
the large number of participants (1,054) and the inclusion 
of three different samples: healthy individuals, patients of 
outpatient psychiatric centers and patients of outpatient 
drug addiction units, which allows us to establish compa-
risons between individuals of the same health areas. The 
results obtained seem to be in line with expectations based 
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on previous experience and literature, which supports the 
theoretical validity of the questionnaire used.

In conclusion, the data found in our analysis speak of 
greater positive screening for alcohol use in patients atten-
ding drug addiction units compared to psychiatric patients, 
and in the latter compared to a sample of healthy subjects. 
Also noteworthy is the high rates of AUD in both psychia-
tric patients, especially those with severe mental disorders, 
as well as in healthy subjects; however, this is a frequently 
underdiagnosed pathology, and therefore not treated, with 
the consequences this implies in terms of worsening quality 
of life, higher rates of associated disease and greater mor-
tality. It may therefore be worth considering the need to 
include specific screening elements for alcohol use, such as 
the simple and easy to use CAGE, both in psychiatric servi-
ces and primary care, and even with hospital patients.

Acknowledgments
To Juan Enrique Bonito for his invaluable collaboration 

in the communication between the different professionals 
involved and for being able to engage everyone in the same 
project.

To all psychiatrists and drug addiction doctors who co-
llaborated in data collection and made such a large sample 
of participants possible.

Conflict of interests
The authors declare that they have no conflicts of in-

terest, nor have they received any type of funding for the 
realization of this article.

References
Agabio, R., Marras, P., Gessa, G. L. & Carpiniello, B. (2007). 

Alcohol use disorders, and at-risk drinking in patients 
affected by a mood disorder, in Cagliari, Italy: sensitivity 
and specificity of different questionnaires. Alcohol and 
Alcoholism, 42, 575–581. doi:10.1093/alcalc/agm072.

Almeida, O. P., Forlenza, O. V., Lima, N. K., Bigliani, V., 
Arcuri, S. M., Gentile, M., … de Oliveira, D. A. (1997). 
Psychiatric morbidity among the elderly in a primary 
care setting—report from a survey in São Paulo, Brazil. 
International Journal of Geriatric Psychiatry, 12, 728-736.

Almeida, T., Kadhum, M., Farrell, S. M., Ventriglio, A. & 
Molodynski, A. (2019). A descriptive study of mental 
health and wellbeing among medical students in Portu-
gal. International Review of Psychiatry, 22, 1-5. doi:10.1080
/09540261.2019.1675283.

Alvarez, F.J. & del Rio, M.C. (1994). Screening for proble-
ma drinkers in a general population survey in Spain by 
use of the CAGE scale. Journal of Studies on Alcohol, 55, 
471-474.

Alvarez, F. J., Fierro, I. & del Rio, M. C. (2006). Alcohol-re-
lated social consequences in Castille and Leon, Spain. 
Alcoholism, Clinical and Experimental Research, 30, 656-664.

Amaral, R. A. & Malbergiera, A. (2004). Evaluation of a 
screening test for alcohol-related problems (CAGE) 
among employees of the Campus of the University of 
São Paulo. Revista Brasileira de Psiquiatria, 26, 156-163.

Anitua, C., Aizpuru, F. & Sanzo, J. M. (1998). Encuesta de 
salud 1997. Mejorando la salud. Vitoria-Gasteiz: Departa-
mento de Sanidad, Gobierno Vasco.

Anthenelli, R. M. (2012). Overview: Stress and alcohol use 
disorders revisited. Alcohol Research: Current Reviews, 34, 
386–390.

Asociación Americana de Psiquiatría (2013). Manual 
diagnóstico y estadístico de los trastornos mentales (5ª ed.). 
doi:10.1176/appi.books.9780890425596.

Berks, J. & McCormick, R. (2008). Screening for alcohol 
misuse in elderly primary care patients: A systematic 
literature review. International Psychogeriatrics, 20, 1090-
1103. doi:10.1017/S1041610208007497.

Biederman, J., Wilens, T., Mick, E., Milberger, S., Spencer, 
T. J. & Faraone, S. V. (1995). Psychoactive substance use 
disorders in adults with attention deficit hyperactivity 
disorder (ADHD): Effects of ADHD and psychiatric co-
morbidity. American Journal of Psychiatry, 152, 1652-1658.

Bradley, K. A., Bush, K. R., McDonell, M. B., Malone, T. 
& Fihn, S. D. (1998). Screening for problem drinking : 
Comparison of CAGE and AUDIT. Journal of General 
Internal Medicine, 13, 379–388. doi:10.1046/j.1525-
1497.1998.00118.x.

Bush, B., Shaw, S., Cleary, P., Delbanco, T. L. & Aronson, M. 
D. (1987). Screening for alcohol abuse using the CAGE 
questionnaire. American Journal of Medicine, 82, 231-235.

Castaldelli-Maia, J. M., Lewis, T., Marques Dos Santos, N., 
Picon, F., Kadhum, M., Farrell, S. M., … Ventriglio, A. 
(2019). Stressors, psychological distress, and mental 
health problems amongst Brazilian medical students. 
International Review of Psychiatry, 15, 1-5. doi:10.1080/09
540261.2019.1669335.

Castells, M. A. & Furlanetto, L. M. (2005). Validity of the 
CAGE questionnaire for screening alcohol-dependent 
inpatients on hospital wards. Revista Brasileira de Psiquia-
tria, 27, 54–57.

Corradi-Webster, C. M., Laprega, M. R. & Furtado, E. 
F. (2005). Performance assessment of CAGE scree-
ning test among psychiatric outpatients. Revista Lati-
no-Americana de Enfermagem, 13, 1213–1218. doi:S0104-
11692005000800017.

Coryell, W., Turvey, C., Endicott, J., Leon, A. C., Mueller, 
T., Solomon, D. & Keller M. (1998). Bipolar I affective 
disorder: Predictors of outcome after 15 years. Journal of 
Affective Disorders, 50, 109-116.

Cunha, N. O., Giatti, L. & Assunção, A. Á. (2016). Factors 
associated with alcohol abuse and dependence among 

ADICCIONES, 2021 · VOL. 33 NO. 2

131



Detection of alcohol use disorders using the camouflaged CAGE questionnaire in three population groups

public transport workers in the metropolitan region of 
Belo Horizonte. International Archives of Occupational and 
Environmental Health, 89, 881-890. doi:10.1007/s00420-
016-1124-8.

Delegación del Gobierno para el Plan Nacional sobre Drogas 
(2017). Encuesta sobre Alcohol y otras Drogas en España (EDA-
DES), 1995-2017. Ministerio de Sanidad, Consumo y Bien-
estar Social. Gobierno de España. Retrieved at http://www. 
pnsd.mscbs.gob.es/profesionales/sistemasInformacion/
sistemaInformacion/pdf/EDADES_2017_Informe.pdf.

Delegación del Gobierno para el Plan Nacional sobre Dro-
gas (2015). Encuesta sobre alcohol y otras drogas en España, 
EDADES, 2015. Ministerio de Sanidad, Servicios Sociales 
e Igualdad. Gobierno de España.

Dervaux, A., Bayle, F. J., Laqueille, X., Bourdel, M. C., Le-
borgne, M., Olie, J. P. & Krebs, M. O. (2006). Validity of 
the CAGE questionnaire in schizophrenic patients with 
alcohol abuse and dependence. Schizophrenia Research, 
81, 151–155. doi:10.1016/j.schres.2005.09.012.

Dhalla, S. & Kopec, J. A. (2007). The CAGE questionnaire 
for alcohol misuse: A review of reliability and validity stu-
dies. Clinical and Investigative Medicine, 30, 33–41.

Dirección General de Atención Primaria (2001). Hábitos 
de salud en la población adulta de la Comunidad de 
Madrid, 2000. Resultados del Sistema de Vigilancia de 
Factores de Riesgo asociados a Enfermedades No Trans-
misibles en población adulta (SIVFRENT-A), 2000. Bole-
tín Epidemiológico de la Comunidad de Madrid, 7, 3-34.

Dirección General de Atención Primaria (2006). Hábitos 
de salud en la población adulta de la Comunidad de 
Madrid, 2005. Resultados del Sistema de Vigilancia de 
Factores de Riesgo asociados a Enfermedades No Trans-
misibles en población adulta (SIVFRENT-A), 2005. Bo-
letín Epidemiológico de la Comunidad de Madrid, 12, 2-38.

Dirección General de Atención Primaria (2011). Hábitos 
de salud en la población adulta de la Comunidad de 
Madrid, 2010. Resultados del Sistema de Vigilancia de 
Factores de Riesgo asociados a Enfermedades No Trans-
misibles en población adulta (SIVFRENT-A), 2010. Bo-
letín Epidemiológico de la Comunidad de Madrid, 17, 3-38.

Ewing, J.A. (1984). Detecting alcoholism. The CAGE ques-
tionnaire. Journal of the American Medical Association, 252, 
1905-1907.

Farrell, S. M., Molodynski, A, Cohen, D., Grant, A. J., Rees, 
S., Wullshleger, A., … Kadhum M. (2019). Wellbeing 
and burnout among medical students in Wales. Interna-
tional Review of Psychiatry, 22, 1-6. doi:10.1080/09540261
.2019.1678251.

Fiellin, D. A., Reid, M. C. & O’Connor, P. G. (2000). Scree-
ning for alcohol problems in primary care: A systematic 
review. Archives of Internal Medicine, 160, 1977–1989.

Feinman, J. A. & Dunner, D. L. (1996). The effect of alco-
hol and substance abuse on the course of bipolar affecti-
ve disorder. Journal of Affective Disorders, 37, 43-49.

Fogarty, F., Russell, J. M., Newman, S. C. & Bland, R. C. 
(1994). Epidemiology of psychiatric disorders in Ed-
monton. Mania. Acta Psychiatrica Scandinavica. Supple-
mentum, 376, 16-23.

Font-Mayolas, S., Gras, M. E. & Planes, M. (2006). Análisis 
del patrón de consumo de cannabis en estudiantes uni-
versitarios. Adicciones, 18, 337-344.

Font-Mayolas, S., Gras, M. E., Cebrián, N., Salamó, A., 
Planes, M. & Sullman, M. J. (2013). Types of polydrug 
use among Spanish adolescents. Addictive Behaviors, 38, 
1605-1609. doi:10.1016/j.addbeh.2012.09.007.

Frye, M. A., Altshuler, L. L., McElroy, S. L., Suppes, T., 
Keck, P. E., Denicoff, K., … Post, R. M. (2003). Gender 
differences in prevalence, risk, and clinical correlates 
of alcoholism comorbidity in bipolar disorder. American 
Journal of Psychiatry, 160, 883-889.

Goerlich, F. J. & Cantarino, I. (2015). Estimaciones de la 
población rural y urbana a nivel municipal. Estadística 
Española, 57, 5-28.

Goldstein, R. B., Smith, S. M., Dawson, D. A. & Grant, B. F. 
(2015). Sociodemographic and psychiatric diagnostic pre-
dictors of 3-year incidence of DSM-IV substance use disor-
ders among men and women in the National Epidemiolo-
gic Survey on Alcohol and Related Conditions. Psychology of 
Addictive Behaviors, 29, 924–932. doi:10.1037/adb0000080.

Grant, B. F., Stinson, F. S., Dawson, D. A., Chou, S. P., Du-
four, M. C., Compton, W., … Kaplan, K. (2004). Preva-
lence and co-occurrence of substance use disorders and 
independent mood and anxiety disorders: Results from 
the National Epidemiologic Survey on Alcohol and Re-
lated Conditions. Archives of General Psychiatry, 61, 807–
816. doi:10.1001/archpsyc.61.8.807.

Gual A. (2007). Dual diagnosis in Spain. Drug and Alcohol 
Review, 26, 65-71.

Hasin, D. & Kilcoyne, B. (2012). Comorbidity of psychia-
tric and substance use disorders in the United States: 
Current issues and findings from the NESARC. Cu-
rrent Opinion in Psychiatry, 25, 165-171. doi:10.1097/ 
YCO.0b013e3283523dcc.

Hearne, R., Connolly, A. & Sheehan, J. (2002). Alcohol 
abuse: prevalence and detection in a general hospital. 
Journal of the Royal Society of Medicine, 95, 84-87.

Kandel, D. B. & Yamaguchi, K. (1985). Developmental 
patterns of the use of legal, illegal, and medically pres-
cribed psychotropic drugs from adolescente to young 
adulthood. National Institute of Drug Abuse Research Mono-
graph, 56, 193-235.

Lemtiri Chelieh, M., Kadhum, M., Lewis, T., Molodynski, 
A., Abouqal, R., Belayachi, J. & Bhugra, D. (2019). Men-
tal health and wellbeing among Moroccan medical stu-
dents: A descriptive study. International Review of Psychia-
try, 22, 1-5. doi:10.1080/09540261.2019.1675276.

Liskow, B., Campbell, J., Nickel, E. J. & Powell, B. J. (1995). 
Validity of the CAGE questionnaire in screening for al-

ADICCIONES, 2021 · VOL. 33 NO. 2

132



Francisco Javier Zamora-Rodríguez, Leticia Tolosa-Gutiérrez, Mónica Sánchez‑Autet, Belén Arranz, Idilio González-Martínez,  
Concepción Benítez-Vega, Marina Garriga, María Rosa Sánchez-Waisen Hernández, Juan Antonio Guisado-Macías, Francisco José Vaz-Leal

cohol dependence in a walk-in (triage) clinic. Journal of 
Studies on Alcohol, 56, 277-281.

Lycke, M., Martens, E., Ketelaars, L., Dezutter, J., Lefebvre, 
T., Pottel, H., … Debruyne, P. R. (2019). Detection of 
alcohol abuse in older patients with cancer: The integra-
tion of alcohol screening questionnaires in the compre-
hensive geriatric assessment. Journal of Geriatric Oncology, 
10, 819-823. doi:10.1016/j.jgo.2019.02.009.

Luoto, K. E., Koivukangas, A., Lassila, A. & Kampman, O. 
(2016). Outcome of patients with dual diagnosis in se-
condary psychiatric care. Nordic Journal of Psychiatry, 70, 
470–476. doi:10.3109/08039488.2016.1160149.

Malet, L., Schwan, R., Boussiron, D., Aublet-Cuvelier, B. & 
Llorca, P. M. (2005). Validity of the CAGE questionnaire 
in hospital. European Psychiatry, 20, 484-489.

Mansell, D., Spiro, A., Lee, A. & Kazis, L. (2006). Validation 
of the primary care alcohol severity measure. Journal of 
Ambulatory Care Management, 29, 87–97.

Manzoli, L., Piat, S. C., Capasso, L., Di Candia, V., Di Vir-
gilio, M., Marano, E., … Schioppa, F. (2009). Different 
use/abuse patterns (overweight/obesity, alcohol, smo-
king, drugs, cannabis, opiates, cocaine) according to 
job category. Results of a survey on 4024 young workers 
from Abruzzo, Italy: The Valentino Study. Annali di Igie-
ne: Medicina Preventiva e di Comunità, 21, 211-230.

Masri, R., Kadhum, M., Farrell, S. M., Khamees, A., Al-Taiar, 
H. & Molodynski, A. (2019). Wellbeing and mental heal-
th amongst medical students in Jordan: A descriptive 
study. International Review of Psychiatry, 3, 1-7. doi:10.108
0/09540261.2019.1670402.

Masur, J., Capriglione, M. J., Monteiro, M. G. & Jorge, M. 
R. (1985). Detecção precoce do alcoolismo em clínica 
médica através do questionário CAGE: Utilidade e limi-
tações. Jornal Brasileiro de Psiquiatría, 34, 31-34.

Mayfield, D., McLeod, G. & Hall, P. (1974). The CAGE 
questionnaire: Validation of a new alcoholism screening 
instrument. American Journal of Psychiatry, 131, 1121–
1123. doi:10.1176/ajp.131.10.1121.

Mellos, E., Liappas, I. & Paparrigopoulos, T. (2010). Co-
morbidity of personality disorders with alcohol abuse. 
In Vivo, 24, 761–769.

Mikolajczyk, R. T., Sebena, R., Warich, J., Naydenova, V., Du-
dziak, U. & Orosova O. (2016). Alcohol drinking in uni-
versity students matters for their self-rated health status: A 
cross-sectional study in three European countries. Frontiers 
in Public Health, 4, 210. doi:10.3389/fpubh.2016.00210.

Mitchell, A. J., Bird, V., Rizzo, M., Hussain, S. & Meader, 
N. (2014). Accuracy of one or two simple questions to 
identify alcohol-use disorder in primary care: A me-
ta-analysis. British Journal of General Practice, 64, 408-418. 
doi:10.3399/bjgp14X680497.

Mueser K. T., Drake R. & Wallach M. (1998). Dual diagno-
sis: A review of etiological theories. Addictive Behaviors, 
23, 717-734.

Mueser, K. T., Yarnold, P. R., Rosenberg, S. D., Swett, C., 
Miles, K. M. & Hill, D. (2000). Substance use disorder 
in hospitalized severely mentally ill psychiatric patients: 
Prevalence, correlates, and subgroups. Schizophrenia Bu-
lletin, 26, 179–192.

O’Brien, C. P. (2008). The CAGE questionnaire for detec-
tion of alcoholism: A remarkably useful but simple tool. 
JAMA, 5, 2054-2056. doi:10.1001/jama.2008.570.

Ong, C. W., Sagayadevan, V., Abdin, E., Shafie, S. B., Jeya-
gurunathan, A., Eng, G. K., … Subramaniam, M (2016). 
Screening for drinking problems in the elderly in Sin-
gapore using the CAGE questionnaire. Annals of the Aca-
demy of Medicine, Singapore, 45, 456-465.

Paz Filho, G. J., Sato, L. J., Tuleski, M. J., Takata, S. Y., Ranzi, 
C. C. C., Saruhashi, S.Y. & Spadoni, B. (2001). Emprego 
do questionário CAGE para detecção de transtornos de 
uso de álcool em pronto-socorro. Revista da Associação 
Médica Brasileira, 47, 65-69.

Pérez, Y., Esnaola, S., Ruiz, R., de Diego, M., Aldasoro, E., 
Calvo, M., … Martín U. (2010). Encuesta de Salud de la 
C.A. del País Vasco 2007. Vitoria-Gasteiz: Departamento 
de Sanidad & Consumo.

Pulido, J., Indave-Ruiz, B. I., Colell-Ortega, E., Ruiz-García, 
M., Bartroli, M. & Barrio, G. (2014). Population-based 
studies on alcohol-related harm in Spain. Revista Es-
pañola de Salud Pública, 88, 493–513. doi:10.4321/S1135-
57272014000400005.

Regier, D. A., Farmer, M. E., Rae, D. S., Locke, B. Z., Keith, 
S. J., Judd, L. L. & Goodwin, F. K. (1990). Comorbidity 
of mental disorders with alcohol and other drug abuse. 
Results from the Epidemiologic Catchment Area (ECA) 
Study. Journal of the American Medical Association, 264, 
2511–2518.

Rehm, J., Rehm, M. X., Shield, K. D., Gmel, G. & Gual, A. 
(2013). Alcohol consumption, alcohol dependence and 
related harms in Spain, and the effect of treatment-ba-
sed interventions on alcohol dependence. Adicciones, 25, 
11-8. doi:10.20882/adicciones.67.

Richoux, C., Ferrand, I., Casalino, E., Fleury, B., Ginsburg, 
C. & Lejoyeux, M. (2011). Alcohol use disorders in the 
emergency ward: Choice of the best mode of assessment 
and identification of at-risk situations. International Jour-
nal of Emergency Medicine, 4, 27. doi:10.1186/1865-1380-
4-27.

Sánchez-Autet, M., Garriga, M., Zamora, F. J., González, I., 
Usall, J., Tolosa, L., … Arranz, B. (2018). Screening of 
alcohol use disorders in psychiatric outpatients: Influen-
ce of gender, age and psychiatric diagnosis. Adicciones, 
30, 251-263. doi:10.20882/adicciones.885.

Saunders, J. B., Aasland, O. G., Babor, T. F., de la Fuente, J. 
R. & Grant, M. (1993). Development of the Alcohol Use 
Disorders Identification Test (AUDIT): WHO collabora-
tive project on early detection of persons with harmful 
alcohol consumption. II. Addiction, 88, 791-804.

ADICCIONES, 2021 · VOL. 33 NO. 2

133



Detection of alcohol use disorders using the camouflaged CAGE questionnaire in three population groups

Segui, J., Marquez, M., Canet, J., Cascio, A., Garcia, L. & 
Ortiz, M. (2001). Panic disorder in a Spanish sample of 
89 patients with pure alcohol dependence. Drug and Al-
cohol Dependence, 63, 117-121.

Servicio de Estudios e Investigación Sanitaria (2004). Eus-
kal AEko Osasun-inkesta 2002. Encuesta de Salud de la C.A. 
del País Vasco 2002. Vitoria-Gasteiz: Departamento de Sa-
nidad. Gobierno Vasco.

Sonne S. C., Brady K. T. & Morton W. A. (1994). Substance 
abuse and bipolar affective disorder. Journal of Nervous 
and Mental Disease, 182, 349-352.

Sousa, G., Pinho, C., Santos, A. & Abelha, F. J. (2017). 
Postoperative delirium in patients with history of alco-
hol abuse. Revista Española de Anestesiología y Reanima-
ción, 64, 214-222.

Soyka, M., Albus, M., Immler, B., Kathmann, N. & Hippius, 
H. (2001). Psychopathology in dual diagnosis and 
non-addicted schizophrenics—are there differences? 
European Archives of Psychiatry and Clinical Neuroscience, 
251, 232–238.

Statistical Package for Social Sciences (SPSS) software for Windows 
(version 15). SPSS 15.0 for Windows. Chicago, SPSS, 2007.

Sullivan, L. E., Fiellin, D. A. & O’Connor, P. G. (2005). The 
prevalence and impact of alcohol problems in major de-
pression: A systematic review. American Journal of Medi-
cine, 118, 330–341. doi:10.1016/j.amjmed.2005.01.007.

Teixidó-Compañó, E., Sordo, L., Bosque-Prous, M., Puig-
corbé, S., Barrio, G., Brugal, M. T., … Espelt, A. (2019). 
Individual and contextual factors related to binge drin-
king among adolescents in Spain: A multilevel approach.
Adicciones, 31, 41-51. doi:10.20882/adicciones.975.

Thakore, S., Ismail, Z., Jarvis, S., Payne, E., Keetbaas, S., 
Payne, R. & Rothenburg, L. (2009). The perceptions 
and habits of alcohol consumption and smoking among 
Canadian medical students. Academic Psychiatry, 33, 193-
197. doi:10.1176/appi.ap.33.3.193.

Torales, J., Kadhum, M., Zárate, G., Barrios, I., González, I., 
Farrell, S. M., … Arce, A. (2019). Wellbeing and mental 
health among medical students in Paraguay. Internatio-
nal Review of Psychiatry, 8, 1-5. doi:10.1080/09540261.2
019.1667172.

Torrens, M., Mestre-Pintó, J. I., Montanari, L., Vicente, J. 
& Domingo-Salvany, A. (2017). Dual diagnosis: A Euro-
pean perspective. Adicciones, 29, 3-5. doi:10.20882/adic-
ciones.933.

Urbanoski, K. A., Cairney, J., Adlaf, E. & Rush, B. (2007). 
Substance abuse and quality of life among severely men-
tally ill consumers: A longitudinal modelling analysis. 
Social Psychiatry and Psychiatric Epidemiology, 42, 810–818. 
doi:10.1007/s00127-007-0236-6.

Vorspan, F., Mehtelli, W., Dupuy, G., Bloch, V. & Lépine, J. 
P. (2015). Anxiety and substance use disorders: Co-occu-
rrence and clinical issues. Current Psychiatry Reports, 17, 
4. doi:10.1007/s11920-014-0544-y.

Weiss, G. & Hechtman, L. T. (1993). Hyperactive children 
grown up: ADHD in children, adolescence, and adults (2ª ed.). 
New York: Guilford Press.

Wilens, T. E., Biederman, J., Mick, E., Faraone, S. V. & 
Spencer, T. (1997). Attention deficit hyperactivity di-
sorder (ADHD) is associated with early onset substance 
use disorders. Journal of Nervous and Mental Disease, 185, 
475-482.

Wilkes, C., Lewis, T., Brager, N., Bulloch, A., MacMaster, F., 
Paget, M., … Ventriglio, A. (2019). Wellbeing and men-
tal health amongst medical students in Canada. Interna-
tional Review of Psychiatry, 22, 1-4. doi:10.1080/09540261
.2019.1675927.

Winokur, G., Turvey, C., Akiskal, H., Coryell, W., Solomon, 
D., Leon, A., … Keller, M. (1998). Alcoholism and drug 
abuse in three groups-bipolar I, unipolars and their ac-
quaintances. Journal of Affective Disorders, 50, 81-89.

Worthington, J., Fava, M., Agustin, C., Alpert, J., Nieren-
berg, A. A., Pava, J. A. & Rosenbaum, J. F. (1996). Con-
sumption of alcohol, nicotine, and caffeine among 
depressed outpatients. Relationship with response to 
treatment. Psychosomatics, 37, 518–522. doi:10.1016/
S0033-3182(96)71515-3.

Zamora-Rodríguez, F.J, Sánchez-Waisen-Hernández, M. R., 
Guisado-Macías, J. A. & Vaz-Leal, F. J. (2018). Substance 
use and course of bipolar disorder in an inpatient sam-
ple. Actas Españolas de Psiquiatría, 46, 183-191.

ADICCIONES, 2021 · VOL. 33 NO. 2

134



Francisco Javier Zamora-Rodríguez, Leticia Tolosa-Gutiérrez, Mónica Sánchez‑Autet, Belén Arranz, Idilio González-Martínez,  
Concepción Benítez-Vega, Marina Garriga, María Rosa Sánchez-Waisen Hernández, Juan Antonio Guisado-Macías, Francisco José Vaz-Leal

Appendix
Camouflaged CAGE questionnaire, adapted for Spanish patients.
1.	 Do you think you eat too many sweet things?
2.	 Have you ever been offered a joint or a dose of cocaine?
3.	 Have people annoyed you by criticizing your drinking?
4.	 Have you ever thought about exercising weekly?
5.	 Do you think you sleep enough hours to feel fit during 

the day?
6.	 Have you ever thought that you should cut down on 

your drinking?
7.	 Have you ever seriously considered that you should quit 

smoking?
8.	 Have people ever told you that you should eat more 

fruit and vegetables?
9.	 Have you ever felt guilty about drinking?
10.	Have you ever been told that you should smoke less?
11.	Have you ever felt you needed a drink first thing in the 

morning (eye-opener) to steady your nerves or to get 
rid of a hangover?

12.	Have you ever considered swapping the habit of taking 
sleeping pills for relaxation techniques?
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