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Abstract
Objective  A retrospective case–control study was 
conducted to evaluate whether frequent binge drinking 
between the age of 18 and 25 years was a risk factor for 
alcohol dependence in adulthood.
Setting  The Department of Addictive Medicine and the 
Clinical Investigation Center of a university hospital in 
France.
Participants  Cases were alcohol-dependent 
patients between 25 and 45 years and diagnosed 
by a psychiatrist. Consecutive patients referred to 
the Department of Addictive Medicine of a university 
hospital between 1 January 2017 and 31 December 
2017 for alcohol dependence were included in the study. 
Controls were non-alcohol-dependent adults, defined 
according to an Alcohol Use Disorders Identification Test 
score of less than 8, and were matched on age and sex 
with cases. Data on sociodemographics, behaviour and 
alcohol consumption were retrospectively collected for 
three life periods: before the age of 18 years; between 
the age of 18 and 25 years; and between the age of 25 
and 45 years. Frequency of binge drinking between 18 
and 25 years was categorised as frequent if more than 
twice a month, occasional if once a month and never if 
no binge drinking.
Results  166 adults between 25 and 45 years were 
included: 83 were alcohol-dependent and 83 were 
non-alcohol-dependent. The mean age was 34.6 years 
(SD: 5.1). Frequent binge drinking between 18 and 25 
years occurred in 75.9% of cases and 41.0% of controls 
(p<0.0001). After multivariate analysis, frequent binge 
drinking between 18 and 25 years was a risk factor for 
alcohol dependence between 25 and 45 years: adjusted 
OR=2.83, 95% CI 1.10 to 7.25.
Conclusions  Frequent binge drinking between 18 
and 25 years appears to be a risk factor for alcohol 
dependence in adulthood. Prevention measures for 
binge drinking during preadulthood, especially frequent 
binge drinking, should be implemented to prevent 
acute consequences as injury and death and long-term 
consequences as alcohol dependence.
Trial registration number  NCT03204214; Results.

Introduction
Daily alcohol consumption has decreased 
regularly in France since the 1990s, from 
36% in men and 12% in women in 1992, to 
15% and 5% in 2014, respectively. Conversely, 
alcohol consumption has increased in young 
people in France.1 Binge drinking (BD) or 
heavy episodic drinking is a common pattern 
of alcohol consumption among young 
people.2 It is characterised by the intake of a 
large amount of alcohol within a short period 
with the main purpose of getting drunk easily. 
It is typically defined by the consumption of 
five or more drinks for men or four or more 
drinks for women on a single occasion.3 This 
pattern peaks during late adolescence, gener-
ally in the early 20s, coinciding with university 
years.4 However, some individuals appear to 
maintain the BD pattern into adulthood.5 6 

Notably, BD has become part of young 
adult culture in many Western countries, 
and its practice is now widespread among 
students in higher education.7 8 The preva-
lence of BD among university students and 
those aged 18–24 years old is approximately 
30%–40%9–11 and 25%, respectively, and is 
especially high in France.12–14 BD in young 
people could be related to work stressors and 

Strengths and limitations of this study

►► The study has high power due to the high num-
ber of cases clinically diagnosed by a specialised 
physician.

►► The effects of binge drinking were measured up to 
two decades after the initial period.

►► Analysis with the major confounding factors of alco-
hol dependence strengthens our result.

►► There is potential memory bias with regard to the re-
porting of binge drinking between 18 and 25 years.
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a belief in the tension reduction properties of alcohol,15 16 
but also to having fun, being happy, gaining confidence 
and being accepted by their peers.17 18 According to Oei 
and Morawska,19 the fact that young people may not fully 
understand the consequences of alcohol use and abuse 
may be linked to the acceptance of alcohol in Western 
culture and society.

The short-term effects associated with BD have been 
widely analysed. When consumed in large quantities 
on a single occasion, like a binge episode, alcohol can 
cause death directly by suppressing the brainstem nuclei 
that control vital reflexes; it can generate inflammation 
and transient damage to health.7 20 Moreover, alcohol 
consumption is directly related to coma episodes 
and other cognitive impairments, acute pancreatitis 
episodes, hypertension, increased risk of addiction, 
and suicide.7 21 22 Binge drinkers may perform actions 
that they will regret, experience memory blackout, 
have unplanned and unsafe sex, and drive after 
drinking.23 24 Evidence based on the long-term conse-
quences of alcohol consumption in adolescence has not 
been as extensive nor as compelling as it could be as 
reported in a systematic review,25 although some studies 
have reported the impact of adolescent drinking on 
adult drinking disorders.26–28

The rates of alcohol dependence, linked to a loose 
control over its consumption, poor tolerance of side 
effects and withdrawal symptoms, vary from 1.5% in 
women to 7.8% in men.29 Well-known risk factors of 
alcohol dependence are mainly related to genetic 
factors,30 age at onset of alcohol,31 favourable parental 
attitudes towards alcohol use, parental drinking and poor 
parent–child relationship.32

Studies carried out in animal models have found 
an increased risk of alcohol dependence in adult rats 
exposed to heavy alcohol consumption in adolescence.33 
Enhanced ethanol consumption has been associated with 
reduced aversive and rewarding properties of ethanol 
and with enduring neuroadaptations in the nucleus 
accumbens, which plays a significant role in addiction.34 
The impact of BD behaviour during early adulthood on 
alcohol dependence later on has been poorly studied and 
only up to the age of 30 years.35–38 Authors have suggested 
that the prevalence of alcohol dependence may increase 
with the frequency of BD.28

Therefore the purpose of this study was to evaluate 
whether frequent BD, between the age of 18 and 25 years, 
was a risk factor for alcohol dependence in adults up to 
the age of 45 years.

Methods
Design
A retrospective, matched, case–control study was performed. 
Cases were alcohol-dependent (AD) according to the 
International Classification of Diseases-10 (WHO 1992). 
The  criteria for alcohol dependence were behavioural, 
cognitive and physiological phenomena that develop after 

repeated alcohol use, and that typically include a strong 
desire to consume alcohol, difficulties in controlling its use, 
persisting in its use despite harmful consequences, a higher 
priority given to alcohol use than to other activities and obli-
gations, increased tolerance, and sometimes a physiological 
state of withdrawal. Cases were aged 25–45 years old. Exclu-
sion criteria were history or current heroin consumption, 
mood disorder (bipolar disorder) and psychosis (figure 1). 
Consecutive patients referred to the Department of Addic-
tive Medicine of a university hospital between 1  January 
2017 and 31 December 2017 for alcohol dependence were 
included in the study.

AD cases were compared with a matched group of 
non-AD controls (one case and one control). Matching 
was based on age and gender. Controls were randomly 
recruited from the volunteer registry of the Clinical 
Investigation Center of the same university hospital. 
Controls filled out an anonymous self-administered 
questionnaire. Alcohol abuse was assessed using the 
French version of the Alcohol Use Disorders Identifica-
tion Test  (AUDIT) questionnaire designed to identify 
hazardous drinkers, harmful drinkers and those with 
risk of AD. A score below 8 for men or 7 for women indi-
cates no problems with alcohol, a score between 8 and 
12 for men or between 7 and 11 for women indicates 
hazardous drinking, and a score above 12 for men or 
11 for women indicates risk of addiction. Cronbach’s α 
test was 0.83.39 Exclusion criteria were alcohol disorders 
evaluated by an AUDIT score of 8 or more for men and 
7 or more for women (figure 2).

Patient and public involvement
No patients were involved in setting the research ques-
tion or the outcome measures, nor were they involved 
in developing plans for the design or implementation 

Figure 1  Flow chart of alcohol-dependent cases.
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of the study. Controls were healthy volunteers partici-
pating in medical research protocols and registered in 
the database of the Clinical Investigation Center with 
data on their gender, date of birth and contacts. The 
main results of the study will be displayed on the Clin-
ical Investigation Center website.

Data collection
Data were collected using  structured interview with  one 
psychiatrist for the AD cases and using a self-reported online 
survey for the non-AD controls. Data were retrospectively 
collected for three life periods: period 1, before the age of 
18 years; period 2, between the age of 18 and 25 years; and 
period 3, between the age of 25 and 45 years.

Period 1
Data collected were father’s and mother’s history of alco-
holism, school year repeated, high school diplomas, age 
of first alcoholic drink and first episode of drunkenness.

Period 2
To enhance the accuracy of these retrospective data, two 
subperiods were defined: between 18 and 21 years and 
between 22 and 25 years.

Data collected were student status, living at parents’ home, 
relationship with parents, living in a couple, doing sport, 
smoking and cannabis use. A single variable was obtained 
from the data of the two subperiods: a ‘yes’ response for 
one or both subperiods was recorded as ‘yes’ for the entire 
period. For smoking, cannabis use and sport, the cumu-
lated month of use for each subperiod was also collected 
and added to make the total cumulative month of use.

Data were collected on alcohol consumption during 
this period. BD, defined as consumption of five or more 
alcoholic drinks (four or more for female students),40 
was categorised as frequent if more than twice a month, 
occasional if once a month or less and never if no BD8 
(table  1). For logistic regression, the two categories, 
‘never BD’ and ‘occasional BD’, are presented as a single 
category.

Data were collected on the pattern of BD and alcohol 
consumption (during meals or not) and frequency in the 
company of friends, family or alone (frequent, occasional 
and never).

Period 3
Data were collected on employment status: university 
student, blue-collar worker, employee, mid-level activity, 

managers/intellectual profession and no professional 
activity, current smoking status, and BD.

Statistical analysis
Univariate analysis
Qualitative variables were described as percentages and 
compared using Fisher’s exact test. Continuous variables 
were described by their mean and SD and were compared 
using Student’s test.

Multivariate analysis
Logistic regression analyses were conducted to investigate 
the associations between frequent BD between the age of 18 
and 25 years and AD between the age of 25 and 45 years. Two 
models of logistic regression were performed with AD as a 
dependent variable: model 1 with period 1 confounders and 
BD between the age of 18 and 25 years as independent vari-
ables; model 2 with period 2 confounders and BD between 
the age of 18 and 25 years as independent variables. All 
possible confounders of period 1 and period 2 with a p value 
below 0.20 in univariate analysis were included in model 
1 and in model 2, respectively. Adjusted ORs (AORs) and 
their 95% CIs were calculated. Associations were considered 
statistically significant when p<0.05. The Hosmer-Lemeshow 
goodness-of-fit test was performed for the logistic regression 
models. The analysis was conducted using XLSTAT-Biomed 
V.19.5 (2017).

Results
Characteristics of AD cases and non-AD controls
A total of 166 adults between the age of 25 and 45 years 
were included, comprising 83 AD cases, 72 men and 11 
women, and 83 non-AD controls, 72 men and 11 women. 
The mean age was 34.6 years (SD: 5.1). The characteris-
tics of cases and controls during the three periods (before 
18 years, 18–25 years and 25–45 years) are presented in 
table 2. AD cases had significantly more family history of 
(father and mother) alcoholism than non-AD controls. 
There was no difference between cases and controls 
with regard to the age of first alcoholic drink (p=0.76) 
or episode of drunkenness (p=0.23). For the period 
18–25 years, AD cases had a bad relationship with parents 

Figure 2  Flow chart of non-alcohol-dependent 
controls. AUDIT, Alcohol Use Disorders Identification Test.

Table 1  Classification of binge drinking (BD) during the 
period 18–25 years according to frequency during the 
periods 18–21 years and 22–25 years (n=166)

22–25 years

18–21 years Never Occasional Frequent

Never Never (19) Occasional (6) Frequent (0)

Occasional Occasional (0) Occasional (43) Frequent (6)

Frequent Frequent (1) Frequent (16) Frequent (75)

For example, six participants who had occasional BD during 
the period 18–21 years and frequent BD during the period 22–
25 years were categorised as frequent BD during the period 
18–25 years.
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(27.7%) more frequently than non-AD controls (8.4%), 
did less sport, and were more frequent smokers and 
cannabis users than non-AD controls. For the period 
25–45 years, AD cases were more often smokers (91.6% vs 
31.3%; p<0.0001) and without professional activity than 
non-AD controls (25.3% vs 3.6%; p<0.0001).

BD between the age of 18 and 25 years and alcohol 
dependence between the age of 25 and 45 years
Figure 3 shows the prevalence of BD between the age of 
18 and 25 years and between the age of 25 and 45 years. 
Frequent BD between the age of 18 and 25 years occurred 
in 75.9% of AD cases and 41.0% of non-AD controls 

Table 2  Characteristics of AD cases and non-AD controls in the three periods: before 18 years, 18–25 years and 25–45 years 
(n=166)

Non-AD controls (n=83) AD cases (n=83) P value

Period 1: before 18 years

 � Father’s history of alcoholism (%) 18.9 42.2 <0.001

 � Mother’s history of alcoholism (%) 2.9 25.4 0.005

 � Repeating a school year (%) 45.8 72.3 0.001

 � High school diploma (%) 91.6 45.8 <0.0001

 � Age of first alcoholic drink, mean (SD) 15.1 (1.8) 15.0 (3.9) 0.76

 � Age of first episode of drunkenness, mean (SD) 17.3 (3.1) 16.6 (3.7) 0.23

Period 2: 18–25 years

 � University students (%) 85.4 37.4 <0.0001

 � Living in parents’ home (%) 71.1 53.0 0.01

 � Relationship with parents  (%) 0.005 

 � �  Good 49.4 38.6 

 � �  Medium 42.2 33.7 

 � �  Bad 8.4 27.7

 � Living in a couple (%) 60.2 62.6 0.75

 � Doing sport (%) 71.1 57.8 0.007

 � Cumulated month of sport, mean (SD) 38.3 (35.6) 50.6 (46.6) 0.06

 � Smoking (%) 48.2 97.6 <0.0001

 � Cumulated month of smoking, mean (SD) 27.9 (36.1) 91.9 (18.0) <0.0001

 � Cannabis use (%) 26.5 65.0 <0.0001

 � Cumulated month of cannabis use, mean (SD) 1.6 (5.5) 15.7 (14.8) <0.0001

 � Frequency of alcohol consumption (except BD) (%) <0.0001

 � �  Never 13.3 27.7

 � �  Occasional 81.9 35.0

 � �  Frequent 4.8 37.3

Period 3: 25–45 years

 � Current professional status (%) <0.0001

 � �   Without professional activity 3.6 25.3

 � �   University student 4.8 0.0

 � �   Blue-collar worker 1.2 25.3

 � �   Employee 27.7 16.9

 � �   Mid-level activity 18.1 19.2

 � �   Manager/Intellectual profession 44.6 13.3

 � Current smoking status (%) <0.0001

 � �   Never smoker 45.8 0.0

 � �   Former smoker 22.9 8.4

 � �   Current smoker 31.3 91.6

AD, alcohol-dependent; SD, Standard Deviation; BD, binge drinking.
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(p<0.0001). A decrease was observed in the prevalence 
of frequent BD among non-AD controls, from 41.0.1% 
between the age of 18 and 25 years to 3.6% between the 
age of 25 and 45 years (p=0.006), but not for AD cases, 
from 75.9% to 81.9% (p=0.20). In univariate analysis, 
frequent BD between the age of 18 and 25 years was asso-
ciated with AD between 25 and 45 years: crude OR=4.32, 
95% CI 2.22 to 8.40 (p<0.0001).

After multivariate analysis, frequent BD between the age 
of 18 and 25 years was a risk factor for AD between 25 and 
45 years: AOR=2.83, 95% CI 1.10 to 7.25 with model 1, and 
AOR=2.93, 95% CI 1.33 to 6.35 with model 2 (table 3). 
The Hosmer-Lemeshow goodness-of-fit tests were, respec-
tively, 0.61 and 0.69. Other factor positively significantly 
associated with AD was a father with history of alcoholism, 
and factors negatively associated were being a university 
student and living with parents between the age of 18 and 
25 years.

Frequent alcohol consumption between the age of 18 
and 25 years (except BD) occurred in 37.3% of AD cases 
and in 4.3% of non-AD controls (p<0.0001). Table 4 shows 
the pattern of alcohol consumption and of BD between 
the age of 18 and 25 years. BD alone and with friends was 
more frequently observed among AD cases than among 
non-AD controls: 12.0% vs 1.6% (p=0.01) and 83.1% vs 
33.7% (p<0.0001), respectively.

Discussion
In this study, frequent BD between the age of 18 and 25 
years was found a potential predictive factor for alcohol 
dependence between the age of 25 and 45 years with a 
threefold increased risk regardless of the risk factors of 
alcoholism. The two models with the risk factors before 
18 years or during the period 18–25 years found the same 
risk of alcohol dependence with frequent BD, respec-
tively (AOR=2.83 and AOR=2.93), which strengthens our 
results. Our findings confirm previous results found in 
animal studies and in young adult populations.34 36 37

In our study, three-quarters of future AD adults had 
been frequent binge drinkers between the age of 18 and 
25 years, mainly in the company of friends. Mattick et al41 
reported that drinking alone and with the family occurred 
more often among future AD adults. We observed a 

decrease in the prevalence of frequent BD between the 
ages of 18–25 years and 25–45 years among non-AD 
adults. This could be to comply with the expectations and 
obligations of adult social roles such as marriage, child-
bearing and employment.42 Among AD adults frequent 
BD increased between the ages of 18–25 years and 25–45 
years. This increase could be explained by an imbalance 
between poor cognitive control and greater alcohol 
bias, which may contribute to the persistence of BD into 
adulthood.36

Adolescence and young adulthood are specific periods 
during development when both genetic-driven and envi-
ronmental processes interact to establish functional 
characteristics, as selective attention, working memory 
or problem solving.43 Indeed, synaptic pruning, myelin-
ation and grey matter changes are very effective over the 
first three decades of life, involving improved function, 
suggesting implications for the entire adult stage of life. 
Among environmental experiences contributing to struc-
tural changes in the brain during this critical period of 

Figure 3  Prevalence of BD between the age of 18 and 25 
years and 25 and 45 years among AD cases and non-AD 
controls (n=166). AD, alcohol-dependent; BD, binge drinking.

Table 3  Factors associated with alcohol dependence 
according to factors before the age of 18 years (model 
1) and between the age of 18 and 25 years (model 2), 
multivariate analysis (n=166)

AOR (95% CI) P value

Model 1

 � Binge drinking (18–25 years)  

 � Never or occasional Ref 0.03

 � Frequent 2.83 (1.10 to 7.25) 

 � Characteristics of period 1

 � Father’s history of alcoholism 2.93 (1.21 to 7.11) 0.02

 � Mother’s history of alcoholism 1.99 (0.47 to 8.45) 0.34

 � Repeating a school year 1.76 (0.77 to 4.00) 0.17

 � High school diploma 0.14 (0.05 to 0.38) <0.0001

Model 2

 � Binge drinking (18–25 years) 

 � Never or occasional Ref 0.007

 � Frequent 2.93 (1.33 to 6.35) 

 � Characteristics of period 2

 � University student 0.09 (0.04 to 0.24) <0.0001

 � Living in parents’ home 0.35 (0.14 to 0.88) 0.03

 � Relationship with parents 

 � �  Good Ref

 � �  Medium 0.65 (0.25 to 1.69) 0.38

 � �  Bad 3.04 (0.78  to 11.77) 0.11

 � Frequency of alcohol consumption (except binge drinking) 

 � �  Never Ref

 � �  Occasional 0.15 (0.05 to 0.46) 0.001

 � �  Frequent 1.10 (0.21 to 5.70) 0.91

Period 1: before 18 years.
Period 2: between 18 and 25 years.
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cortical development, alcohol consumption, especially 
BD, is known to disrupt cortical development.44

Although previous studies showed that BD seems to be 
more common among university students than non-stu-
dents,4 45 we found that being a university student between 
the age of 18 and 25 years was negatively associated 
with AD in adulthood, representing a protective factor. 
Wellman et al46 reported that continuing BD was more 
likely associated with no university education. Continued 
parental involvement and communication may serve 
to protect against high-risk drinking and prevent harm 
even at this stage of emerging adulthood.5 47 In our study, 
the age of the first alcoholic drink or episode of drunken-
ness was not found as a predictive factor of AD contrary 
to previous reports.48 49 However, these studies did not 
consider BD as a confounding factor: indeed, consump-
tion of alcohol during adolescence is correlated with 
frequent BD. As expected we found history of family alco-
holism as a significant risk factor of alcoholism.35 37

Our results showed that smoking and cannabis use 
between the age of 18 and 25 years were prevalent 
among the population of future AD adults as previously 
reported,14 and current AD adults were also smokers.34 
Unemployment has already been reported to be more 
prevalent among AD adults than in the general population 
(8.9%),50 and AD adults are more often less qualified.12

Strengths and limitations
The main strength of our study is the high number of 
cases clinically diagnosed by a physician specialised in 
addictive medicine, leading to significant results. The 
effects of BD were measured up to two decades after the 
initial BD period, representing potential confounding 
factors of both alcohol dependence and BD. However, 

our study provides information for individuals who were 
young adults in the 1990s and 2000s, not for the young 
adults of today. There may have been a selection bias for 
the control population, but this was likely minimised by 
the 96% sensitivity of the AUDIT test.51 In addition, our 
findings on the prevalence of BD, age of first drink and 
first episode of drunkenness between the age of 18 and 
25 years in controls are similar to those reported in the 
literature.52 There may have been a memory bias with 
regard to the reporting of BD frequency between the age 
of 18 and 25 years; however, this period was divided into 
two subperiods for data collection allowing greater accu-
racy. BD has been related to memory loss, representing a 
higher risk of memory bias for AD, and the OR could be 
underestimated. The external environment could change 
over that time, however could equally affect the cases and 
the controls. Our definition of BD is standardised that 
our results could be transferable to the current context. 
The fact that the self-questionnaire was anonymous likely 
limited any under-reporting of alcohol consumption of 
the non-AD controls. If, during the medical consultation 
with the psychiatrist, the AD cases had under-reported 
their BD between the age of 18 and 25 years, the AOR 
found would have been higher.

Conclusions and future implications
Our study highlights the extreme importance of addressing 
the public health issue of BD in young adults and alcohol 
dependence in adulthood. Prevention measures for BD 
during preadulthood, especially frequent BD, should be 
implemented to prevent acute consequences as injury 
and death, and also long-term consequences as alcohol 
dependence. Reducing BD among adults remains a 
major health concern in healthy people.53 Psychosocial 
rather than pharmacological interventions could be 
recommended as first-line treatment for BD, while phar-
macological treatments should be preferred for alcohol 
dependence.54
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