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Abstract 

Although sport activities have beneficial effects on health, excessive practice can lead 

to exercise addiction (EA). Previous studies have shown comorbidity between EA and alcohol 

use disorder, but how we could conciliate this observation with the positive effects of sport 

requests further research. This study aims to investigate the relationship between a proxy of 

alcohol use disorder and sport practice, more specifically focusing on EA, in a representative 

sample of the French population.  

Two thousand and two participants were recruited online and selected to represent the 

French adult population. Participants were asked to answer questions regarding sport activity, 

with the EAI questionnaire investigating exercise addiction, and alcohol consumption, with the 

CAGE questionnaire investigating a proxy of alcohol use disorder (score≥2).  

Alcohol use and alcohol use disorder were associated with a higher risk of exercise 

addiction and with more time devoted to collective sports (such as football) and two-person 

sports (such as tennis). The risk of alcohol use disorder seems to increase with the level of 

physical activity for collective sport, but to decrease for individual sports (such as running).  

Results support the hypothesis that the time devoted to different types of sport have 

different risks for exercise addiction (individual sports being more clearly concerned) and 

alcohol use disorder (especially for collective sports). Furthermore, the observed association 

between sport addiction and alcohol use disorder showes that the detrimental effect of sport on 

the risk of alcohol use disorder could be mediated by high level of sport activities. The social 

dimension of collective sports should be further investigated to facilitate preventive approaches. 
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Introduction 

Sport is widely recognized and promoted as a positive factor regarding lifetime and 

health (Wen et al., 2011; Allegre, Therme & Griffiths, 2017). Practice of all types of sport has 

beneficial effects regarding physical conditions, such as cardiovascular aspects (Ozemek et al., 

2019) as well as psychiatric conditions, such as anxiety disorders, depression and addictive 

disorders (Cooney et al., 2013).  

However, despite these positive outcomes highlighted by health professionals, literature 

also points out that excessive practice can become harmful.  In 1970, Baeckland was the first 

to underline this hypothesis, and from then emerge the concept of “exercise addiction” (EA). 

During the next five decades this concept was further established, and described as 

physical (Hailey & Bailey, 1982) and psychological (Chan et al., 1988) withdrawal symptoms 

consequently to the interruption of physical exercise, and a set of specific symptoms (Griffiths 

et al., 2005) such as mood modifications, tolerance, conflict regarding close relationships, 

family and professional obligations, and risk of relapsing after a period of abstinence. 

According to substance use disorders criteria in the DSM 5, EA is currently defined by the 

presence of recurring patterns of physical exercises (i.e. compulsions), leading to physical 

and/or psychological distress (Down, Hausenblas & Nigg, 2004).  

In a previous study conducted among sport clubs’ members (Bingol et al., 2016), EA 

was more frequently observed in certain types of sports (such as boxing, Mai Tai and fight) 

than others (such as handball, football and basketball). Furthermore, a systematic literature 

review conducted by our team suggested that different types of sports are differently associated 

with EA vulnerability; endurance (i.e. a more individual rather than collective type of sport) 

being associated with the highest proportion of EA (Di Lodovico & Gorwood, 2019).  

Literature also highlight that exercise addiction can be associated with psychiatric 

comorbidities such as depression and anxiety (Murray, McKenzie et al., 2013; Chapman & De 

Castro, 1990). However, there is a large variability among previous studies on the prevalence 

of EA (Szabo et al., 2015), and few epidemiologic data are available regarding the general 

population (Petit & Lejoyeux, 2013). Moreover, factors associated with a higher risk of EA still 

need to be further determined (Mayolas et al., 2017).  

 

On the other hand, in the field of addiction, sport is frequently used as a therapeutic tool 

by medical professionals, and its therapeutic properties have been previously investigated 
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during withdrawal process (Ellingsen et al., 2018) or consolidation of abstinence (Weinstock et 

al., 2017).  Previous literature regarding the beneficial effect of sport in substance use disorders 

mainly focuses on Alcohol Use Disorder (AUD). A recent meta-analysis (Giesen et al., 2015) 

aiming to investigate the benefit of sport intervention on AUD highlighted beneficial effects 

such as reduction of craving intensity, longer duration of abstinence, and lower frequency of 

consumptions.  

Leasure and his colleagues (2015) recently questioned the benefit of sport for all 

patients, and proposed instead to adapt sport intervention according to patients’ profile 

regarding request for treatment, motivation to quit, and modality of consumption (i.e. 

compulsive versus impulsive drinking). Furthermore, few studies have been focusing on 

investigating the risk of dependence-transfer from alcohol to physical exercise, despite this risk 

has already been shown in a large study (Conroy et al., 2015).  

Previous studies showed that exercise addiction may co-occur with other behavioral 

addiction (Lejoyeux et al., 2008; Muller et al., 2015; Villella et al., 2011), and eating disorders 

appears to be one of the most frequently disorders co-occurring with EA (Bamber et al., 2003). 

Co-occurrence between substance use disorders (SUD) and behavioral addictions has also been 

supported by many studies (Di Nicolas et al., 2014), but the relationships between SUD and EA 

appears more obscure, and contradictory results emerge from the literature. In a study 

conducted among substance users, a significant part of patients had an history of intense sport 

practice (Jacobs et al., 1993), and 15% to 20% percent of patients with EA suffered nicotine, 

alcohol or illicit drug use disorder (Aidman & Woollard, 2003; Sussman, Lisha & Griffiths, 

2011). Previous results converge regarding substances associated with potential increas of 

athletic performances, such as amphetamines, cocaine or caffeine (George, 2000; National 

Institute on Drug Abuse, 2009).Tobacco or alcohol appears to draw more divergent results 

(Allegre, Souville, Therme & Griffiths, 2006; Szabo et al., 2018; Lejoyeux et al., 2008; Martin 

et al., 2008), and to our knowledge, no study aimed to specifically investigate the relationship 

between EA and AUD, especially distinguishing the different types of sport.   

This study aims to investigate the relationship between the time devoted to sport 

practice, its potential association with exercise addiction, and alcohol use disorder, using a 

proxy generated by the CAGE questionnaire, in a large representative sample of the French 

general population.  The main hypothesis was that there would be a significant association 

between the risk of exercise addiction, the time devoted to physical activity, and alcohol use. 
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We also hypothesize that certain types of sports might be more at risk, and more specifically 

we expect that individual sports (vs. collective sports) would be associated with higher risk of 

EA. 

 

Method 

Participants and procedure  

This study was conducted by a French institute (GFK ® ISL CR France) during eight 

consecutive days, analyzing 2002 individuals selected for their capacity to represent the French 

adult population, based on age, gender, socio-professional statute and geographical location. 

All participants were 18 years old or older, and were extracted from a panel of 60,000 French 

citizens (Online Panel GfK® ISL). 

Participants were recruited onlinefollowing the usual procedure of the institute. They 

were asked to answer a specific set of questions regarding socio-demographic characteristics, 

sport activity and alcohol consumption.  

All participants received a letter of information and gave their written consent to 

participate. The study was conducted according to ethics recommendations in the Helsinki 

declaration (World Medical Association, 2013). 

Assessments  

Socio-demographic data 

Participants were asked to answer socio-demographic questions regarding age, gender, 

professional and marital status, and geographical location.  

Sport activity 

Sport activity has been assessed with weekly duration of sport practice and types of 

sport (collective sports such as football or rugby, two-person sports such as tennis or squash, 

and individual sports such as jogging or athleticism).   

Sport practice intensity was assessed using quantitatively for the three types of sports, 

and categorized, for reason of simplicity, as: “no physical activity” (0min/week), “low level of 

physical activity” (1 to 120min/week), “medium level of physical activity” (121 to 240 

min/week) and “high level of physical activity” (more than 241 min/week).  
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Finally, participants were asked to answer the Exercise Addiction Inventory (EAI) 

(Griffiths, Szabo & Terry, 2005), a self-reported inventory investigating the risk for exercise 

addiction. The EAI includes 6 items, and answers are given on a 5-point Likert scale from 

“strongly agree” to “strongly disagree”. Our sample was divided in two groups: people not at 

risk of developing EA (EAI score<23), and people at risk of developing EA (EA score>23), as 

proposed by the author (Griffiths, Szabo & Terry, 2005). 

Alcohol consumption 

Alcohol consumption has been assessed by measuring frequency of consumptions and 

by the CAGE questionnaire (Mayfield et al., 1974), a self-report questionnaire including 4 

items: (1) “Have you ever felt you should cut down on your drinking?”, (2) “Have people 

annoyed you by criticizing your drinking?”, (3) “Have you ever felt bad or guilty about your 

drinking?”, (4) “Have you ever had a drink first thing in the morning to steady your nerves or 

get rid of a hangover?”.  Answers are given on a Yes/No scale. The CAGE is a widely used 

screening instrument (Reid et al., 1999) that has been shown to demonstrated good 

psychometric properties among the general population (Dhalla & Kopec, 2006). A total score 

of 1 is considered as “at risk for AUD”, and 2 or greater as a valid proxy of alcohol use disorder 

(Dhalla & Kopec, Fiellin et al., 2000). Our sample was divided in two groups: people with a 

proxy of alcohol use disorder (CAGE score ≥2) were compared with the rest of the sample 

(CAGE score ≤ 1). 

 
Data analysis 

Data analysis was conducted with SPSS  (IBM SPSS Statistics for Windows, Version 

21.0. Armonk, NY: IBM Corp). Descriptive analysis was performed on quantitative data (mean, 

standard deviation) and qualitative data (percentage). Data analysis includes: (1) chi-square test 

and Cochran-Armitage test in order to investigate frequency differences between groups, (2) 

comparison analysis using analysis of variance and t-test, and (3) correlation analysis and linear 

regression analysis. Previously, normal distribution of variables was checked using 

Kolmogorov-Smirnov Test.  

 

Results 

Socio-demographic characteristics and descriptive analysis are presented in table 1. 
 

Socio-demographic characteristics  
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A total of 2,002 participants replied to the survey, and Chi-square test indicate that they 

were not significantly different from the French population according to gender, age, socio-

professional and marital status and geographical location (p>.05). Among all participants, 

51.25% of them were female, 59.04% were currently working, and the mean age was 45 years 

old (SD=16).  

Alcohol consumption 

Three-hundred and fifteen participants (15.73%) can be consider as having alcohol use 

disorder (CAGE superior or equal to 2). They have a higher frequency of drinking compared to 

others participants (t=15.75, df=2000, p<.01), and a higher proportion of men (64.13%, 

χ²=35.37, df=1, p<.01).  

 

Physical activity 

Nine hundred and eighty-six participants (49.25%) declared having no sport activity. 

Concerning the rest of the sample, the median value was one hour per week for two-person 

sport, two hours per week for both individual and collective sports, and three hours per week 

for all types of sports (table 1).  

In our sample, 103 participants (5.4%) can be consider at risk of exercise addiction 

(EAI>23). Those participants were younger (t=6.43, df=1, p<.01), have a slightly higher 

proportion of men (χ²=2.48, df=1, p=.07) and practiced more types of sports (t=8.64, df=1, p 

p<.01). They were not evenly distributed among the different types of sport (χ²=25.59, df=2, p 

p<.01), individual sports being the most represented (69.90%) among participants with exercise 

addiction, followed by collective sports (48.54%) and two-person sports (34.95%) (table 1). 

Compared to participants not at risk of exercise addiction, they engage significantly 

more frequently in sport practice (p<.01), and especially in collective sports (p<.01) and two-

person sports (p<.01) (table 2). 

Relationship between alcohol consumption and physical activity 

Having no physical activity was not associated with an increase frequency of alcohol 

use disorder, when considering all types of sport together (χ²<1.02, df=1, p=.31). As shown in 

figure 1, when merging all types of sport, frequency of alcohol use disorder seems to decrease 

between no physical activity and medium physical activity, but to increase for intense physical 

intensity, although no significant effect of time devoted to sport on alcohol problems was 

observed  (Armitage χ²=0.86, df=1, p=.36).  
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Interestingly, the risk of alcohol problems seems to increase with the level of physical 

activity for collective sport (χ²=20.27, df=1, p<.01), and to decrease for individual sports 

(Armitage χ²=7.00, df=1, p=.01), and have an inverse U-shape for two-person sports (Armitage 

χ²=9.45, df=1, p<.01) (Figure 1).  

Participants at risk of developing alcohol problem have significantly higher EAI scores 

(p=.04), and engage more frequently in collective sports (p<.01) and two-person sports (p=.05), 

but less frequently in individual sports (p=.02). However, Cohen’s d interpretation indicates 

that those differences can be considered as small (table 2). 

Participants at risk of developing EA have significantly higher CAGE scores (p<.01) 

(table 2). Post-hoc test following analysis of variance between types of practice frequency 

indicated that participants with low level of physical activity had lower CAGE scores than 

participants with medium and high level of physical activity, for collective sports (F=11,34, 

df=2001, p<.01) and two-person sports (F=7.19, df=2001, p.<.01).  

Among our sample, 34 participants (1.70%) are both at risk of developing EA (EAI>23) 

and at risk of developing alcohol problems (CAGE>1). They were significantly younger than 

the rest of the sample (t=3.61, df=2000, p<.01). Compared to participants with only risk of 

developing EA or risk of developing alcohol problems, they had significantly higher CAGE 

and EAI scores (F=1863,22, df=2, p<.01 and F=102.63, df=2, p<.01) and engaged more 

frequently in sport practice (F=12.93, df=2, p=.03).  

CAGE scores were slightly and positively correlated with EAI scores (r=.06, p=.01), 

and with total time devoted to collective sports (r=.11, p<.01) and to two-person sports (r=.08, 

p<.01). EAI scores were significantly and positively correlated with total time devoted to two-

person sports (r=.12, p<.01),total time devoted to all types of sports (r=.52, p<.01), and alcohol 

consumption frequency (r=.05, p=.01). Alcohol frequency consumption was also slightly 

correlated with total time devoted to collective sports (r=.06, p=.01), individual sports (r=.05, 

p=.03), two-person sports (r=.10, p<.01) and all types of sports (r=.08, p<.01).  

Based on these correlations, linear regression analyses were conducted. When 

controlling for age and sex, CAGE scores were positively predicted by total time devoted to 

collective sports (p<.01). 
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Discussion 

The main goal of this study was to investigate the relationship between sport activity, 

including exercise addiction, and alcohol use, including a proxy of alcohol use disorder, among 

a representative sample of the French population. Key results indicate that longer duration of 

practice is associated with higher risk of developing physical exercise addiction and alcohol use 

disorder, and that participants at risk of developing exercise addiction are also more at risk of 

developing alcohol use disorder.  

As in previous studies (Muller et al., 2015; Martin et al., 2008), these results suggest 

that exercise addiction and more time devoted to sport activity may be consider a potential risk 

factor of developing alcohol disorder. This may be surprising considering that sport if 

frequently presented as a protective factor against alcohol consumption (Giesen et al., 2015; 

Conroy et al., 2015; Leasure et al., 2015; Vancampfort et al., 2015; Damian & Mendelson, 

2017; Ejsing et al., 2014), but these findings would be coherent with the fact that both EA and 

alcohol use disorder are associated with syndromic entities such as borderline personality 

disorder (Marmet, Studer, Rougemont-Bucking & Gmel, 2018; Sloan et al., 2017), or specific 

eating disorders (Thompson-Memmer, Glassman & Diehr, 2019).  

However, these results need to be considered carefullyas the relationship between EA 

and alcohol disorder appears rather small. This could be explained by the fact that our study 

took place among the general population, and we may expect more powerful results among 

specific or clinical populations such as athletes or patients with alcohol disorders. Moreover, 

findings suggest that the risk of developing alcohol use disorder could be better explained by 

the time devoted to collective sports than by other types of exercise.  

 

Alcohol consumption frequency and risk of developing alchohol disorder appears higher 

in two-person and collective sports. In other words, results could suggest a positive relationship 

between the presence of social interaction in sport and the probability of alcohol problems, 

which could be explained by specific social drinking habits in team-sports. For example, in a 

previous study conducted among polysubstance users, Elligsen and his colleagues (2018) 

founded that football did not provide the protective effect for craving as observed in others 

types of sports.  

Regarding individual activities, results suggest that a low to medium level of practice 

could have a protective effect on risk of alcohol problem, but an intense level of practice could 

enhance risk of alcohol disorder. Although this result was not significant, our findings generally 

support the idea that different types of sports are differently associated with alcohol problems.  
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Finally, people at risk of developing exercise addiction engage more frequently in 

collective sports and two-person sports, but not in individual sports; despite individual sports 

being the most represented among participants at risk of developing EA. This support the idea 

that different types of sports are not equally associated with the risk of developing EA (Bingol 

et al., 2016).  

 

This study has some limitations. Firstly, no personality or syndromic variables have 

been investigated, which could represent important bias regarding exercise addiction or alcohol 

use disorder (Sloan et al., 2017; Levit et al., 2018; Freimuth, Moniz & Kim, 2011; Di Lodovico 

& Gorwood, 2019). Secondly, all data were collected from self-reported questionnaires, which 

are sensitive to poor insight or cognitive impairments. Finally, the relationship between AUD 

and EA is probably the consequence of complex interactions, as pointed out by Vacampfort and 

his colleagues (2015). More specific assessments could have provided more accurate answers 

of the relationship between alcohol and sport addiction.  

Futher studies are needed to better understand the relationship between physical activity 

and alcohol use, by investigating specific types of sports, history of practice, personality 

profiles, alcohol consumption context or alcohol use in specific population such as sport clubs’ 

members. This could help understand why and how sport practice appears to be protective 

against alcohol disorders in some case, and could be considered a risk factor in others. From 

those works, athletes at risk of developing EA or/and AUD could benefit from prevention 

strategies which could be implemented during sports meetings or events.  

In conclusion, this study support the idea that intense sport practice could be associated 

with a higher risk of developing exercise addiction and alcohol disorder, and highlight that all 

types of sports are not equally associated with these risks. A specific “social risk factor” should 

could be investigated in order to determine how collective sports can promote alcohol 

consumption.  
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Table 1.     Sociodemographic characteristics and descriptive analysis of 2002 subjects from the general French population 
assessed for sport activities and alcohol use disorder 

 

 Total 
(N=2002) 

 CAGE >1 
(N=315) 

CAGE <1 
(N=1687) 

EAI>23 
(N=103) 

EAI<23 
(N=1899) 

CAGE>1 et 
EAI>23  
(N=34) 

 Age (SD) 45 (16) 44.99 (15.12) 44.85 (16.10) 37.11 (12.37) 45.29 (16.02) 35.12 
(11.71) 

% of women 51.25% 35.87% 54.12% 43.69% 51.66% 41.18% 
Currently working (%) 59.04% 69.84% 57.02% 78.64% 55.98% 85.29% 
CAGE score (SD) 44.87 (15.95) 2.51 (.63) .15 (.35) .97 (1.29) .49 (.93) 2.62 (.85) 
CAGE >1 (%) 15.73% 100% 0% 33.00% 14.80% 100% 
EAI score (SD) .52 (.95) 16.58 (5.31) 15.97 (4.71) 23.73 (2.12) 15.54 (4.34) 25.74 (1.85) 
EAI >23 (%) 5.4% 1.08% 0.40% 100% 0% 100% 
Numbers of sports (%)       

No sport activity 49.25% 53.02% 48.55% 15.53% 51.08% 14.71% 
One type of sport 31.22% 25.71% 39.48% 40.78% 37.12% 29.41% 
Two types of sport 15.08% 11.43% 8.77% 18.45% 8.69% 25.53% 
All types of sports  4.45% 9.84% 3.20% 25.24% 3.11% 32.35% 

Time devoted to sport per week 
(%) 

      

Individual sports       
Regular 
practice 

45.15% 41.59% 45.82% 69.90% 43.81% 67.65% 

0 min 54.85% 58.42% 54.18% 30.10% 58.19% 32.35% 
1 to 120 min 23.43% 26.35% 22.88% 44.66% 22.27% 44.12% 
121 to 240 min 11.24% 8.57% 11.74% 10.68% 11.27% 11.76% 
>240 min 10.49% 6.67% 11.20% 14.56% 10.27% 11.76% 

Two-persons sports       
Regular 
practice 

9.94% 15.24% 8.95% 34.95% 8.58% 35.29% 

0 min 90.06% 84.76% 91.05% 65.05% 91.42% 64.71% 
1 to 120 min 7.69% 11.43% 6.99% 26.21% 6.69% 26.47% 
121 to 240 min 1.40% 2.86% 1.26% 4.85% 1.21% 5.88% 
>240 min 0.85% 0.95% 0.83% 3.88% 0.68% 2.94% 

Collective sports       
Regular 
practice 

13.34% 21.27% 14.70% 48.54% 11.43% 70.59% 

0 min 86.66% 78.73% 88.14% 51.46% 88.57% 29.41% 
1 to 120 min 8.84% 13.65% 7.94% 30.10% 7.69% 38.24% 
121 to 240 min 2.75% 3.91% 2.54% 8.74% 2.42% 11.76% 

Total       
Regular 
practice 

51.70% 49.57% 52.28% 84.47% 49.92% 85.29% 

0 min 49.25% 53.02% 48.55% 15.53% 51.08% 14.71% 
1 to 120 min 19.83% 18.41% 20.09% 18.45% 19.90% 23.53% 
121 to 240 min 14.78% 11.74% 15.35% 31.08% 13.90% 20.59% 
>240 min 16.30% 16.83% 16.00% 34.95% 15.11% 41.18% 
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Table 2.     Comparison analysis between participants with (CAGE>1) versus without AUD (CAGE<1), and between participants 

at risk of EA (EAI>23) versus not at risk of EA (EAI<23). 

 Comparison between CAGE>1 and CAGE<1 Comparison between EAI>23 et EAI<23 

  Mean 

difference 

(SD) 

Test t 

(p) 

Confidence 

interval 

Cohen’s 

d 

Mean 

difference 

(SD) 

Test t 

(p) 

Confidence 

interval 

Cohen’s 

d 

   Min Max    Min Max  

CAGE score -2.37 

(.03) 

-94.59 

(<.01) 

-2.42 -2.32 4.68 -.48 (.10) -4.99 

(<.01) 

-.67 -.29 .43 

EAI score -.61 (.30) -2.08 

(.04) 

-1.19 -.03 .12 -10.19 

(.43) 

-23.65 

(<.01) 

-11.03 -9.34 2.98 

Time devoted 

to collective 

sports 

-27.34 

(6.77) 

-4.04 

(<.01) 

-40.62 -14.05 .17 -77.29 

(11.08) 

-6.98 

(<.01) 

-99.02 -55.57 .40 

Time devoted 

to two-

persons 

sports 

-5.85 

(2.94) 

-1.98 

(.05) 

-11.63 -.07 .12 -31.98 

(4.81) 

-6.65 

(<.01) 

-41.42 -22.54 .47 

Time devoted 

to individual 

sports 

29.71 

(12.18) 

2.44 

(.02) 

5.82 53.61 .17 -30.03 

(20.10) 

-1.49 

(.12) 

-69.45 9.39 .16 

Time devoted 

to all sports 

-3.47 

(14.72) 

-.24 

(.81) 

-32.35 25.40 .01 -139.31 

(24.07) 

-5.79 

(<.01) 

-186.51 -92.11 .52 

Alcohol 

consumption 

frequency 

-1.63 

(.11) 

-14.60 

(<.01) 

-1.85 -1.41 .93 -.20 (.19) -1.06 

(.29) 

-.58 .17 .11 
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Figure 1. Time devoted to sport per week and risk of alcohol use
disorder (according to CAGE score)
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Table 3.  Linear regression analysis: predictive effect of CAGE scores and EAI scores on time devoted 

to sport and alcohol consumption frequency  

DV IV R2 β B t (p) CI 95% 

      Min Max 

CAGE scores Total time devoted to collective 

sports 

 .00 .08 3.65 

(<.01) 

.00 .00 

 Total time devoted to two-persons 

sports 

 .00 .03 1.34 

(.18) 

.00 .00 

 Age  -.01 -.08 -3.69 

(<.01) 

-.01 -.00 

 Sex  -.10 -.05 -2.17 

(.03) 

-.17 -.01 

EAI scores Total time devoted to all types of 

sports 

 .01 .28 13.11 

(<.01) 

.005 .01 

 Total time devoted to two-persons 

sports 

 .01 .10 4.15 

(<.01) 

.01 .01 

 Age  -.05 -.16 -7.56 

(.00) 

-.06 -.04 

 Sex  -.57 -.06 -2.72 

(.01) 

-.98 -.16 

DV = dependant variable; IV = independant variable; CI = confidence interval 


