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Titulo: MULTICAGE CAD-4 para la deteccién de adicciones conductua-
les: validez estructural después de la inclusion de una escala en el abuso de
teléfonos inteligentes.

Resumen: Los comportamientos adictivos no se limitan al uso de drogas,
sino que también incluyen ciertos comportamientos diarios que pueden
causar gratificacién. Su progresion a patrones patologicos mas severos con-
lleva graves consecuencias para el individuo, incluidas maltiples manifesta-
ciones psicopatologicas. La deteccion temprana de este tipo de comporta-
miento es de interés para la atencién primaria de salud. Por lo tanto, para
detectar riesgos en etapas tempranas, las herramientas confiables y validas
para la practica diaria son esenciales. El cuestionario MULTICAGE CAD-
4 es una herramienta de deteccién para detectar simultineamente conduc-
tas adictivas. Este estudio incluye una nueva escala para la deteccion del
abuso de teléfonos inteligentes. El objetivo es evaluar la adecuacion de sus
propiedades psicométricas. Una muestra de 2.074 sujetos reclutados en
centros de atencion primaria de Madrid (Espafia) completé el cuestionario
MULTICAGE CAD-4. Se realizé un analisis factorial confirmatorio, utili-
zando el método de minimos cuadrados no ponderados. La prueba mostrd
una buena consistencia interna tanto a nivel del item como de las escalas.
La estructura del cuestionario fue consistente con las expectativas teéricas.
El MULTICAGE CAD-4, incluida la nueva escala para teléfonos inteligen-
tes, es una herramienta robusta y confiable con una estructura valida para
evaluar la presencia de comportamientos disfuncionales o potencialmente
adictivos, y especialmente util en servicios de atencion primaria de salud.
Palabras clave: Adicciones conductuales; Drogadiccion; Cribado; Cues-
tionario; Analisis factorial; Propiedades psicométricas.

Abstract: Addictive behaviors are not limited to drugs use, but also in-
clude certain daily behaviors that can cause gratification. Their progression
to more severe pathological patterns entails grave consequences for the
individual, including multiple psychopathological manifestations. The eatly
detection of this type of behavior is of concern to primary health care.
Therefore, in order to detect risk at early stages, reliable and valid tools for
daily practice are essential. The MULTICAGE CAD-4 questionnaire is a
screening tool for simultaneously detecting addictive behaviors. This study
includes a new scale for the detection of smartphone abuse. The objective
is to evaluate the adequacy of its psychometric properties. A sample of
2,074 subjects that were recruited from primary care centers of Madrid
(Spain) completed the MULTICAGE CAD-4 questionnaire. A confirma-
tory factor analysis, using unweighted least squares method, was per-
formed. The test showed good internal consistency both at item and scale
levels. The questionnaire structure was consistent with theoretical expecta-
tions. The MULTICAGE CAD-4, including the new smartphone scale, is
a robust, reliable tool with a valid structure for assessing the presence of
dysfunctional or potentially addictive behaviors, and especially useful in
primary health care services.

Keywords: Behavioral addictions; Drug addiction; Screening; Question-
naire; Factor analysis; Psychometric properties.

Introduction

Addictive behaviors represent a complex problem for public
health that entails adverse consequences for the individual’s
personal health and growth, family dynamics, and social de-
velopment and stability. Talking about addictions refers to a
complex, multi-determined behavioral phenomenon that in-
volves diverse factors: genetic, epigenetic, development-
related, educational, psychological, environmental, and cul-
tural. This phenomenon is characterized by the creation of
new habits or repetitive behaviors that escape brain mecha-
nisms supervising conduct, so that they get repeated because
of short-term reinforcement, even if they later cause negative
consequences (Lewis, 2015; Volkow, & Baler, 2014).
Addictions have traditionally been associated with sub-
stance use, but the characteristics described above can also
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appear in relation to other specific behaviors, the so-called
behavioral addictions (Grant, Potenza, Weinstein, & Gorel-
ick, 2010). Recent research has found evidence that the brain
circuits implied in addiction, whether involving substances or
not, are essentially the same (Brand, Young, & Laier, 2014;
Huang, 2017), which corresponds to previous findings that
both conditions share genetic predispositions, personality
traits, behavior patterns, and complications in diverse daily-
life activities. (Grant, Brewer, & Potenza, 2000).

In recent years, the emergence of smartphones has
brought about a new revolution, as it has become the most
widely used device for Internet access, largely displacing per-
sonal computers. Its easy portability and information accu-
mulation capacity have turned the smartphone into a
handheld computer, with unlimited utilities (Pedrero-Pérez,
Rodriguez-Monje, & Ruiz-Sanchez de Ledn, 2012).

The limit between use, overuse, and addiction is by no
means easy to draw. As previously noted, addiction is cur-
rently regarded as a progressing process: from an initial rein-
forced response, to a habit where some stimulus-response
associations prevail that escape the conscious cognitive con-
trol (Kuss, & Lopez-Fernandez, 2016). This loss of control
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makes the individual embrace compulsive, constraining be-
haviors that can interfere with brain, personal, and social de-
velopment, and is frequently also associated with mood dis-
orders or other psychopathological expressions (Kaess et al.,
2014). Therefore, it is essential to detect risk at initial stages
of this process, which would in many cases stop the evolu-
tion of the loss of control (Lee, & Lee, 2017), especially in
the case of new technologies, which primarily affect subjects
with increasingly lower ages (Carbonell et al, 2012) and are
linked to the emergence of behaviors derived from high so-
cial risk (Arnaiz, Cerezo, Giménez, & Maquilén, 2016).

In order to effectively detect addictions at eatly stages, it
is essential to depend on reliable, validated tools that can be
applied in the daily practice of primary care. A study that as-
sesses available resources (Rowan, & Galasso, 2000) suggests
that current means are inadequate for clinicians, both for de-
tecting drug consumption and pathological gambling, and
that access to quick-to-use, validated, reliable tools would be
of major help for their detection, analogously to the CAGE
for alcohol-abuse disorders. Following these premises,
MULTICAGE CAD-4 (Pedrero-Pérez et al., 2007) was pro-
posed as an initial screening tool for the si-multaneous detec-
tion of addictive behaviors involving substances (alcohol and
drugs) or not (Internet and videogames addictions, or patho-
logical gambling), as well as other impulse control disorders
(eating disorders, compulsive spending, or sex addiction).
The MULTICAGE CAD-4 questionnaire, formerly aimed at
the population suffering addictions and impulse control dis-
orders, has been later validated for the primary care setting
(Rodriguez-Monje, Pedrero-Pérez, Fernandez-Girén, Gallar-
do-Alonso, & Sanz-Cuesta, 2009) and has proven to possess
adequate psychometric and diagnostic capacities in both cas-
es. The questionnaire, which is based on the CAGE and fol-
lows its 4-question original model, evaluates each of the eight
studied addictive disorders, and hence comprises 32 items. A
study performed on drug-addicted populations has proven
its usefulness for the early diagnosis of these behaviors, al-
lowing for the detection of related addictive behaviors that
were neither acknowledged by patients nor identified by the
health professionals (Pedrero-Pérez, 2010). Additionally, ot-
her studies (Calvo-Francés, 2016; Del Prete et al., 2017; Es-
tevez, Herrero-Fernandez, Sarabia, & Jauregui. 2015; Esté-
vez, Ozerinjauregi, Herrero-Fernandez, & Jauregui, 2016;
Garrido-Elustondo, Reneses, Navalén, Martin, Ramos, &
Fuentes, 2016; Jauregui, Estevez, & Urbiola, 2016; Navas et
al., 2017; Navas, Verdejo-Garcia, Lopez-Gomez, Maldonado,
& Perales, 2016; Pedrero-Pérez et al., 2018; Reneses et al.,
2015 25-32) have shown its utility as a screening tool.

Given the relevance of smartphone overuse and the high
prevalence found in several studies (Pedrero-Pérez et al.,
2012), it has been decided to include a new scale to assess
this problem, which will also allow to complete the profile of
addictions to new technologies. The questions included in
the smartphone scale follow, as in all other cases, CAGE's
basic scheme, asking about the inability to limit the time of
use, complaints from significant others about excessive time
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spent, the need to maintain permanent access to the device
and failures in attempts to control behavior. This study aims
to assess the adequacy of the psychometric characteristics of
the new scale, as well as the preservation of the structural va-
lidity of the questionnaire after its inclusion.

Method

Design and procedure

A descriptive, transversal, multicentric study to validate
diagnostic tests was conducted in the primary care setting. It
was performed in 5 urban primary health care centers, within
the public health care system of Madrid, which services a
population of 162,461 citizens. The study population com-
prised subjects older than 14 years who attended primary
care consultation for any reason in any of the health centers
included in this study and selected by random, non-
consecutive sampling. Patients suffering from any moderate
to severe mental deficiency or disorder were excluded, as
well as those who had problems to read, write, or understand
Spanish language. Participants were informed about the
study and asked for written consent. In the case of minors,
further consent was obtained from their parents or guardi-
ans.

The questionnaire was anonymous and self-completed.
In addition to the MULTICAGE CAD-4, it recorded the
following socio-demogtaphic variables: age, gender, educa-
tional level, work status, marital status, access to personal
computer, access to videogame console, and social relation-
ships.

A new version of the MULTICAGE CAD-4 was em-
ployed which dispensed with the scales regarding eating dis-
orders, compulsive shopping, and sex addiction, and includ-
ed a new 4-item scale on smartphone overuse. The final
questionnaire (ANNEX 1) included 24 items from 6 differ-
ent scales, with 4 questions each that require dichotomous
responses (Yes/No), and assess problems involving alcohol
consumption, drug abuse, pathological gambling, Internet,
videogames, and smartphone use.

Ethical considerations

The protocol for the present study was approved by the
Comisién Central de Investigacion de la Gerencia de
Atencién Primaria de Madrid. It has also been approved by
the Ethical Committee for Clinical Research of Hospital
Universitario Severo Ochoa in Leganes (Madrid).

Data analysis

A descriptive statistical analysis of the variables of inte-
rest was performed. The internal consistency of items and
scales was studied firstly to assess the questionnaire. Reliabil-
ity of scales was tested by Standarized Cronbach’s. Since the
test items are dichotomous and a normal distribution of re-
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sults is not expected, a confirmatory factor analysis was car-
ried out using the unweighted least squares method. Abso-
lute (¥?/df, GFI, RMR), relative (NFI, RFI), and noncentrali-
ty-based (PGFI, PNFI) fit indexes were used to test the
model. The correlation between the scales was studied by
Pearson's r, applying the Bonferroni correction for multiple
correlations. FACTOR 10.5 for the reliability, SPSS 22 for
correlation and AMOS 21 for the confirmatory and structur-
al analysis were used.

Table 1. Description and internal consistency of items and scales.

Results

A sample of 2,074 subjects (875 men and 1,199 women) was
obtained, with average age 49.7 years (§D=18.7), in a range
from 14 to 94. Of them, 5.2% lacked studies, while 31,0%
had elementary studies, 15.0% secondary school studies,
13.6% technical training, 14.8% high school studies, and
20.3% university studies. In total, 72.9% had at least one In-
ternet access device for everyday use.

Scale Item Mean Typical error Standard deviation Median Asymmetry Kurtosis fie Ot
1 019 0.01 0.39 0 1.59 052 051
2 0.09 0.01 0.29 0 2.88 633 050
Alcohol 3009 0.01 0.29 0 2.82 5.98 056 88
4 003 0.00 0.18 0 529 2605 030
5 005 0.00 0.21 0 4.40 179 045
. 6 002 0.00 0.13 0 751 5441 051
Gambling 7002 0.00 0.13 0 7.40 5276 053 00
8 002 0.00 0.12 0 7.87 5998 059
9 005 0.00 0.21 0 430 1647  0.65
Drugs 10 0.03 0.00 017 0 563 2967 049 o
11 0.02 0.00 0.15 0 6.14 3578 059
12 003 0.00 0.16 0 5.90 3282 0.65
13 013 0.01 0.34 0 217 270 052
Smartphone 14 011 0.01 0.31 0 2.54 448 051 oo
15 028 0.01 0.45 0 0.96 109 038
16 012 0.01 0.33 0 2.34 348 038
17 013 0.01 0.34 0 2.20 284 058
— 18 0.08 0.01 0.28 0 2.98 690 058 .o
19 0.09 0.01 0.29 0 2.79 5.81 0.49
20 0.05 0.00 0.21 0 4.2 1583 0.56
21 003 0.00 0.18 0 529 2605  0.64
Videogames 22 0.04 0.00 0.20 0 4.57 1893 063 .
23 002 0.00 013 0 7.29 5120 057
24 0.02 0.00 0.14 0 6.73 4336 049

Nofe: ti= corrected item-test correlation; as= Standatized Cronbach’s o.

Description and consistency of items of MULTICAGE
CAD-4, as well as consistency of the proposed theoretic
scales is shown in Table 1, where it can be observed that all
scales have a coefficient o> 0.85 and all items have a dis-
crimination index 7> 0.30.

A confirmatory factor analysis was catried out using the
unweighted least squares method. An acceptable y?/df= 3.34
was obtained, although it may result from using a very large
sample size (n). Absolute adjustment indices were also ade-
quate (GFI=0.99; AGFI=0.98; RMR=0.002) but are also af-
fected by sample size. However, indices not sensitive to size
sample were also adequate (NFI=0.97; RFI=0.96), and so
were the parsimony ones (PGFI=0.78; PNFI=0.83). The re-
sulting structure is shown in Figure 1.

All scales are significantly correlated with each other (Ta-
ble 2), although the magnitude of the correlations effect var-
ies widely. Maximal correlation is observed between the In-
ternet and videogames scales, Internet and smartphone use,
and alcohol and drug abuse.

Table 2. Correlations between the scores of each scale.

Alcohol Gambling Drugs Cell phone Internet

Gambling 0.26

Drugs 0.33 0.22

Smartphone 0.18 0.11 0.16

Internet 0.13 0.09 0.15 0.38
Videogames 0.09 0.21 0.25 0.18 0.45
Note: All correlations reach statistical significance after applying the Bon-
ferroni correction for multiple correlations (p< 0.0014).
Discussion

After controlling for the distribution of items, the internal
consistency of all the scales was satisfactory, both at the item
level and at the complete scales level. The new scale on
smartphone use and overuse displayed good internal con-
sistency, analogous to that of the rest of the scales, which
supportts the high reliability of the whole test.
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Covariances Variance Regression weigths Error variance

0.06 Item 1 1.00 0.09

ltem2 | 0.75 0.05
Item3 | 0.85 0.04

Item4 | 028 0.03
ltem5 | 1.00 0.02

tem6 | 047 0.01
Item7 | 0.40 0.01

ltem8 | 0.42 0.01
Item9 | 1.00 0.01

ltem 10 | 0.56 0.02
ltem 11 | 0.57 0.01

Alcohol

Gambling

ltem 12 | 0.59 0.02
Item 13 | 1.00 0.06
ltem 14 | 0.88 0.05

ltem 15 | 0.97 0.15

ltem 16 | 0.67 0.08
Item 17 | 1.00 0.06

Item 18 | 0.82 0.04
Item 19 | 0.78 0.05

Item 20 | 0.61 0.03
Iltem 21 | 1.00 0.02

Item 22 | 1.31 0.02
Item 23 | 0.67 0.01
Item 24 | 0.74 0.01

Figure 1. Structure of MULTICAGE.

The outcome of confirmatory factor analysis was fully
satisfactory, and all indicators showed an adequate adjust-
ment to the data, especially those not affected by the large
sample size. The inclusion of the new scale on smartphone
use did not alter the overall structure of the test, which, on
the whole, shows a solid structure.

This study has strengths and limitations. Among the first,
the use of a non-consecutive sample with an item/subject ra-
tio > 80 allows for applying the most stringent analysis crite-
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Annex I

Spanish
Por favor, lea cuidadosamente las siguientes preguntas.
Responda SI o NO marcando la casilla correspondiente a
la respuesta elegida.

English

Please read the following questions carefully. Answer YES or
NO by checking the box corresponding to the answer chosen.

10

11

12

13

14

15

16

17
18
19

20

21

22

23

24

¢Ha pensado alguna vez que deberfa beber menos?

¢Se ha sentido molesto cuando alguna persona le ha criticado su
manera o forma de beber?

¢Se ha sentido culpable alguna vez por su manera o forma de
beber?

¢Alguna vez lo primero que ha hecho por la mafiana es beber al-
guna bebida alcohdlica para relajarse o para eliminar la resaca?
¢Ha tenido usted la sensacién de que deberia reducir su conducta
de juego?

¢Niega u oculta su verdadera conducta de juego ante las posibles
criticas de los demas sobre sus supuestos excesos?

¢Ha tenido usted problemas psicolégicos, familiares, econémicos
o laborales a causa del juego?

«Se siente con frecuencia impulsado irremediablemente a jugar a
pesar de sus problemas?

¢Ha pensado alguna vez que deberfa consumir menos drogas?
¢Niega usted su consumo de drogas a familiares, amigos o com-
pafieros para evitar que le critiquen?

¢Ha tenido usted problemas psicolégicos, econémicos laborales
o familiares a causa de su consumo de drogas?

¢Se siente a veces impulsado a consumir drogas aunque haya de-
cidido no hacerlo?

¢Utiliza el teléfono mévil mas a menudo o por mas tiempo del
que debierar?

¢Le han comentado en alguna ocasién, sus familiares o amigos,
que utiliza mucho el mévil para hablar o enviar mensajes?

Si algtin dia no tiene su mévil ¢se siente incomodo o como si le
faltara algo?

¢Ha intentado reducir el gasto de su moévil sin conseguitlo de
forma satisfactoria?

¢Dedica mas tiempo del que cree que debetia a estar conectado a
Internet con objetivos distintos a los de su trabajo?

«Se han quejado sus familiares de las horas que dedica a Internet?
¢Le resulta duro permanecer alejado de Internet varios dfas se-
guidos?

¢Tiene problemas para controlar el impulso de conectarse a In-
ternet, o ha intentado sin éxito reducir el tiempo que dedica a es-
tar conectado?

¢Dedica mas tiempo del que cree que deberia a jugar a la video-
consola o juegos del ordenador?

¢Se queja su familia de que pasa demasiado tiempo jugando con
la videoconsola o el ordenador?

¢Le cuenta trabajo estar varios dfas sin usar su videoconsola o
sus juegos de ordenador?

¢Ha intentado sin éxito reducir el tiempo que dedica a jugar con
su videoconsola o su ordenador?

Have you ever thought you should drink less?
Have you been upset when someone has criticized you for your
drinking?

Have you ever felt guilty about your way or way of drinking?

Have you ever done the first thing in the morning is to drink any al-
coholic beverages to relax or eliminate the hangover?
Have you had the feeling that you should reduce your gambling be-
havior?
Do you deny or hide your true gambling behavior from the possibleg
criticism of others about your supposed excesses?
Have you had psychological, family, financial or work problems be-
cause of gambling?

Do you often feel compelled to play in spite of your problems?

Have you ever thought you should use fewer drugs?
Do you deny your drug use to family, friends or peers to avoid criti-
cism?
Have you had any psychological, financial, work or family problems
because of your drug use?
Do you sometimes feel compelled to use drugs even though youl
have decided not to?
Do you use your mobile phone mote often or for longer than you
should?
Have your family or friends ever told you that you use your mobilg
phone a lot to talk or send messages?
If one day you don't have your mobile phone, do you feel uncom-
fortable or as if something is missing?
Have you tried to reduce the cost of your mobile phone without
successfully achieving it?
Do you spend more time than you think you should to be connect-
ed to the Internet for purposes other than your job?

Have your family members complained about your Internet hours?
Do you find it hard to stay away from the Internet for days at 4
time?

Do you have trouble controlling the urge to connect to the Internet
or have you tried unsuccessfully to reduce the time you spend
online?

Do you spend more time than you think you should, playing game
consoles or computer games?

Does your family complain that you spend too much time playing
with the game console or computer?

Do you find it hard to spend several days without using your game
consoles or computer games?

Have you tried unsuccessfully to reduce the amount of time you
spend playing with your game console or computer?
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