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a  b  s  t  r  a  c  t

Objective:  The  main  objective  of  this  study  is to evaluate  the  effect  of heavy  drinking  on alcohol-related
injuries.
Material and  methods:  We  carried  out  an  open  cohort  study  among  university  students  in Spain  (n  =  1,382).
Heavy  drinking  and alcohol-related  injuries  were  measured  by administrating  AUDIT  questionnaires  to
every participant  at the ages  of  18, 20, 22 and  24. For  data  analysis  we  used  a Multilevel  Logistic  Regression
for  repeated  measures  adjusting  for consumption  of  alcohol  and  cannabis.
Results:  The  response  rate  at the  beginning  of  the  study  was  99.6%  (1,369 students).  The  incidence  rate
of  alcohol-related  injuries  was  3.2  per  100  students  year.  After  adjusting  for  alcohol  consumption  and
cannabis  use,  the multivariate  model  revealed  that  a high  frequency  of  heavy  drinking  was  a risk  factor
for  alcohol-related  injuries  (Odds  Ratio  =  3.89 [95%CI:  2.16 – 6.99]).  The  proportion  of  alcohol-related
injuries  in  exposed  subjects  attributable  to heavy  drinking  was  59.78%  [95%CI:  32.75  –  75.94]  while  the
population  attributable  fraction  was  45.48%  [95%CI:  24.91  –  57.77].
Conclusion:  We  can  conclude  that  heavy  drinking  leads  to  an  increase  of alcohol-related  injuries.  This
shows  a new  dimension  on the  consequences  of  this  public  concern  already  related  with  a variety  of
health  and  social  problems.  Furthermore,  our  results  allow  us to suggest  that  about  half  of  alcohol-related
injuries  could  be  avoided  by  removing  this  consumption  pattern.
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Objetivo:  El  objetivo  principal  del  estudio  es evaluar  el  efecto  del consumo  intensivo  de  alcohol  sobre  las
lesiones  relacionadas  con  esta  droga.
Material  y métodos:  Se ha  realizado  un  estudio  de  cohorte  abierta  entre  universitarios  en  España
(n  = 1.382).  El consumo  intensivo  y  las  lesiones  relacionadas  con  el alcohol  se midieron  mediante  la
administración  del  cuestionario  AUDIT  a cada  uno  de  los  participantes  a las  edades  de  18,  20,  22  y 24
años.  Para  analizar  los  datos  se  utilizó  la  Regresión  Logística  Multinivel  para  medidas  repetidas  ajustando
por consumo  de  alcohol  y de cannabis.
Resultados:  La  tasa de respuesta  al comienzo  del  estudio  fue 99,6%  (1.369  estudiantes).  La  tasa  de  inciden-
cia  de  lesiones  relacionadas  con  el  alcohol  fue  de  3,2 por 100  estudiantes  año-1. Tras  ajustar  por  consumo
de  alcohol  y  de  cannabis,  el modelo  multivariante  revela  que  la alta  frecuencia  de  consumo  intensivo  fue
un factor  de  riesgo  para  las  lesiones  relacionadas  con  el  alcohol  (Odds  Ratio  =  3,89[95%CI:2,16  – 6,99]).
La  proporción  de  lesiones  relacionadas  con  el alcohol  en expuestos  atribuible  al consumo  intensivo  fue
59.78%  [95%CI:  32.75  – 75.94]  mientras  que  la  fracción  atribuible  poblacional  fue  45.48%  [95%CI:  24.91  –
57.77].
Conclusión:  Podemos  concluir  que  el  consumo  intensivo  conduce  a un  aumento  de  las  lesiones  rela-
cionadas  con  el alcohol.  Esto  muestra  una  nueva  dimensión  de  las  consecuencias  de  esta  preocupación
social  que  ya  se  ha relacionado  con  variedad  de  problemas  sociales  y de salud.  Además  los  resultados
nos  permiten  sugerir  que  aproximadamente  la  mitad de  las  lesiones  relacionadas  con  el  alcohol  podrían
evitarse  eliminando  este  patrón  de  consumo.

© 2013  SESPAS.  Publicado  por  Elsevier  España,  S.L.U.  Todos  los derechos  reservados.

∗ Corresponding author.
E-mail address: lucia.moure@rai.usc.es (L. Moure-Rodríguez).

Introduction

In Spain, alcohol consumption is part of the culture. The
traditional pattern consists of regular consumption associated
with meals, family celebrations, and social events.1-2 However,
this drinking pattern is increasingly being replaced among young
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people by intermittent weekend consumption, with episodes of
heavy drinking.3 Heavy drinking is characterized by the consump-
tion of large amounts of alcohol in a short time, and brings blood
alcohol concentrations to .08 g/dl or above. In Spain, heavy drink-
ing is generally practiced outdoors, at public spaces where large
numbers of youths meet. Noise, littering, and even destruction of
public property are the main negative consequences attributed
by society to this drinking pattern.4 Hospital admissions due to
alcohol poisoning are other consequences, often out of public
sight. However, in Spain the perceived risk of heavy drinking is
quite low compared to the perceived risk of the consumption of
other drugs, even in small doses.3

Chronic alcohol abuse has well-established effects on morbidity
and mortality.5,6,7 However, heavy drinking may  also increase the
risk of alcohol-related health issues.8 A recent transversal study has
estimated that alcohol-related injuries are more frequent among
university students who indulge in a heavy drinking pattern of con-
sumption than in those who do not participate in this pattern of
drinking (43% compared with 10% occurrence of alcohol-related
injury).9 Even though there are important differences between
populations, we think this association can also be apply in our
context.

To date, no follow-up studies have examined the association
between heavy drinking and alcohol-related injuries adjusted for
consumption of alcohol in Mediterranean countries.10 Therefore
the aim of this study is to evaluate the effect of heavy drinking on
the incidence of alcohol-related injuries.

Material and methods

Design, Population and Sample

An open cohort analysis was conducted within the framework
of a cohort study designed to evaluate the neuropsychologi-
cal and psychophysiological consequences of alcohol use. The
study was carried out between November 2005 and May  2012
among students at the University of Santiago de Compostela
(Spain). We  performed a cluster sampling. From each one of the
33 university schools, at least one of the freshman year classes
was randomly selected (a total of 53 classes). The number of
classes selected on each university school was proportional to
its number of students. All students present in the class on
the day of the survey were invited to participate in the study
(n = 1,382). Abstinent subjects were excluded from the study. The
study was approved by the university ethics committee (October
2004).

Data Collection Procedures

Participants were evaluated via a self-administered question-
naire in the classroom in November 2005 and again in November
2007. Students that provided their phone number were fur-
ther evaluated by phone at 4.5- and 6.5-year follow-up. On all
four occasions, alcohol consumption and alcohol-related injuries
were measured using the Galician validated version of the Alco-
hol Use Disorder Identification Test (AUDIT).11,12 We  decided to
use the AUDIT because it is widely considered one of the best
screening tests for alcohol abuse; it’ transnational; it has been
use with college population and it has also been use specifi-
cally for measuring heavy drinking. At baseline and at the 2-year
follow-up, participants responded to additional questions about
age of onset of alcohol consumption and about cannabis consump-
tion.

Definition of variables

Dependent variable
Alcohol-related injuries at 20, 22 and 24 years old. Dichoto-

mous variable. Question 9 of the AUDIT: “Have you or someone else
been injured as a result of your drinking? No; Yes, but not during
the last year; and Yes, during the last year”.

Independent variables
Heavy drinking at 18, 20, and 22 years old.  Question 3 of the

AUDIT: “How often do you have 6 or more alcoholic drinks on a
single occasion? Never; Less than once a month; At least once a
month; At least once a week; Daily or Almost daily”. The categories
At least once a month; At least once a week and Daily or Almost
daily were recategorized to More frequently.

Cannabis consumption and number of alcoholic drinks on a
typical day (Question 2 of the AUDIT) were also considered as
independent variables, because it is known that both variables
can result in a lower risk perception and decreased attention,
which may  consequently lead to injury. Adjusting by both vari-
ables, we can therefore identify the specific effect associated to
heavy drinking. Frequency of alcohol consumption (Question 1 of
the AUDIT) was also considered in order to remove the abstinent
subjects.

Cannabis consumption at 18, and 20 years old.  This variable
was measured with the question “Do you consume cannabis when
you go out? Never; Sometimes; Most of the times; Always”. The
categories Most of the times and Always were recategorized to
Usually.

Number of alcoholic drinks on a typical day at 18, 20, and 22
years old. Question 2 of the AUDIT: “How many alcoholic drinks do
you have on a typical day when you are drinking? 1 or 2; 3 or 4; 5
or 6; 7 to 9; 10 or more”.

Frequency of alcohol consumption at 18, 20, and 22 years old.
Question 1 of the AUDIT: “How often do you have a drink containing
alcohol? Never; Monthly or less; Two to four times a month; Two
to three times a week; Four or more times a week”.

Statistical analysis

The follow-up was structured in 3 periods: 11/2005- 11/2007
(2 years); 11/2007 – 05/2010 (2.5 years); and 05/2010 – 05/2012
(2 years). Because of the open cohort design of the study, the
conditions of subjects may  have changed during follow-up. While
the 9th AUDIT question refer to alcohol related injuries suffered
in the past, the independent variables about alcohol consump-
tion and cannabis consumption were referred about the present.
Therefore, the variable “alcohol-related injuries” measured in
11/2007, 05/2010, and 05/2012 was considered as the effect of
both the number of alcoholic drinks on a typical day (Ques-
tion 2 of the AUDIT) and the heavy drinking (Question 3 of
the AUDIT) having occurred in 11/2005, 11/2007 and 05/2010
respectively. Since we have only two  measures of cannabis use
(2005 and 2007), we  considered the alcohol-related injuries in
11/2007 as the effect of the cannabis use in 11-2005 and both
alcohol related injuries at 05/2010 and 05/2012 as the effect of
cannabis use at 11/2007. At each stage of the study the subjects
than answered Never to the first question of the AUDIT were
excluded.

We used multilevel logistic regression for repeated measures
to obtain adjusted Odds Ratios for Alcohol-related injuries. The
university school and the class were considered as randomized
variables. The follow-up time was included as an offset term. Data
were analyzed using Generalized Linear Mixed Models from the
SPSS 20.0.
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