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 The Relationship Between Handball Players and Alcohol  
and Smoking Habits 

by 
Hrvoje Karnincic1, Marijana Cavala1, Nenad Rogulj1 

Recent studies have revealed that sport activity is a protective factor regarding smoking, but a risk factor for 
alcohol abuse. Considering these findings, it is necessary to investigate the occurrence of substance misuse. Sports that 
are associated with a substantial amount of physical/mental stress are very interesting from the perspective of substance 
misuse (e.g., handball). This research was performed to more closely study the population engaged in handball 
regarding the risk for alcohol and/or tobacco consumption. The sample of respondents consisted of 150 senior handball 
players who were members of 9 first-league handball clubs from Croatia and abroad. The respondents were grouped into 
sub-samples according to sex, age, experience, the number of weekly training sessions and their social environment 
(clubs). Alcohol consumption data were obtained using the AUDIT questionnaire. The differences between groups were 
tested using the Kruskal-Wallis and Mann-Whitney U tests. The study revealed that handball players engaged in 
alcohol misuse, and they were grouped in the harmful drinking category (AUDIT score, 16-19 for all groups). 
Regarding tobacco product consumption, the risk groups were women (who smoked significantly more than men, 
MWU test: Z = 3.30. p < 0.001), handball players with less experience (who smoked significantly more than 
experienced players, MWU test: Z = 3.68, p < 0.001). Borderline significance was observed for the impact made by 
social environments, and age was not a significant predictor of tobacco consumption. Regarding alcohol consumption, 
the highest hazard group were national handball players, who drank much more than foreign players did (MWU test: Z 
= 2.04, p = 0.04); however, sex, age, experience and training habits were not alcohol consumption predictors in 
handball. This study reveal that the typical behaviors regarding alcohol and tobacco consumption followed by the 
general population do not apply to handball players. Targeted prevention can be much more precisely established 
considering this research. 
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Introduction 

Contemporary handball regularly 
requires players to be faster, more dynamic and 
capable of playing at every playing position, even 
for a short period of time (Bilge, 2012). In modern 
handball, the key element is the efficiency of a fast 
center player (Bilge, 2012). This position in a 
handball game demands from the player 
maximum physical fitness because it enhances the 
dynamics of the game itself. High-contact games 
also involve high-level physical preparation. The 
contact nature of the game characterizes all 
playing positions, predominantly the pivot  
 

position (Foretic et al., 2011). The largest number 
of handball injuries occurs primarily in contact 
situations during the game (Dello Iacono et al., 
2017; Wedderkopp et al., 1997), and such injuries 
are also common in other contact sports (Burman 
et al., 2016). These features of modern handball 
increase the amount of physical stress on players, 
and stress is one of the main drivers of alcohol 
consumption in the athlete population (Lisha and 
Sussman, 2010). The common definition of stress 
states that it is a physical or a mental tension 
caused by factors that can alter the existing 
balance (Merriam-Webster, 1988). The fast tempo  
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of the game, in addition to its nature as a high-
contact game, must be the physical stress 
generators among handball players. Handball 
competition generates a high level of both 
physical and mental stress in players (Kilic et al., 
2017). Assuming that ‘stress-related drinking’ is 
one of the most frequent theses to explain the 
connection between sports and alcohol (Lisha and 
Sussman, 2010), the issue of alcohol abuse in 
handball should be considered. The most 
significant problems related to consumption of 
alcohol have been recorded in team sports with 
rugby and ice hockey at the top of the list (de 
Villiers et al., 2012; Du Preez et al., 2017; 
Gouttebarge et al., 2016, 2017). Research noted a 
connection between high consumption of alcohol 
and macho identity in rugby players (Anders et 
al., 2014; Gouttebarge et al., 2017; Lisha and 
Sussman, 2010). Out of all team sports, handball 
has most similarities to rugby and ice hockey 
(such as physical contact between players, 
wrestling with opponents).  

Alcohol has a harmful impact on health 
and is the cause of death in 3.8% of cases and 
accounts for 4.6% of permanent disability cases, 
which makes it the most prominent risk factor to 
avoid (Rehm et al., 2009). For a long period of 
time, sports activity was considered a protective 
factor against alcohol abuse, although study 
results have been controversial. Several recent 
studies indicated that sports were a risk factor for 
alcohol consumption (Dietze et al., 2008) and that 
alcohol abuse prevention programs have already 
been introduced in sports environments 
(Kingsland et al., 2015, 2016). There are a few 
current hypotheses regarding why sports induce 
alcohol consumption, such as the explanation of 
stress-related drinking (Lisha and Sussman, 2010). 
Sport raises the levels of reward compounds 
(dopamine and endogenous opioids); however, 
when reward compounds are not activated, 
athletes reach for alcohol, which raises the level of 
these hormones (Leasure et al., 2015). Although 
we cannot claim with certainty what are the 
causes for the increased alcohol consumption 
among athletes, we are aware of the existing 
problem, yet people who are in charge in sports 
(e.g., coaches, managers) do not perceive it as a 
problem. This perception is logical because sports 
activity has long been considered a protective 
factor against alcohol abuse. As a rule, prevention  
 

 
and intervention methods are used to respond to 
these challenges (Carey et al., 2009; Nation et al., 
2003; Thompson et al., 2017). Prevention and 
intervention in both more severe and milder cases 
of alcohol abuse demand different approaches 
and prevention programs (Savage et al., 2014). 
While simple preventive measures give good 
results in milder cases of alcohol abuse, more 
serious alcoholism cases have a strong genetic 
basis, which is more difficult to modify and for 
which these individuals require a different 
approach (Beach and Sales, 2016). Tobacco 
products have a status similar to alcohol, and the 
WHO considers tobacco one of the main health 
hazards. Alcohol and tobacco consumption have 
been connected at different levels, and studies 
suggest that they cannot be observed separately 
(Battjes, 1988). Research has shown that the 
hazards from the use of these substances may be 
greater in certain sports populations (Rolandsson 
and Hugoson, 2003) and that general rules cannot 
be applied to all sports population groups. 
Questions lacking answers include whether a 
problem of alcohol or tobacco abuse exists among 
handball players, how handball players might be 
distributed into risk groups, and whether and 
which prevention programs should be 
implemented. Alcohol and tobacco carry many 
health risks, and they are believed to be ergolytic 
for sports performance. Although parents want 
their children to grow up in a healthy 
environment, an unacceptable approach to the 
alcohol/tobacco problem can lead to reduced 
interest in that sport. This pilot study was done to 
provide answers to questions such as how much 
handball players drink/smoke, how handball 
players are distributed in risk groups and what 
characterizes handball players with substance 
abuse problems. 

Methods 
Participants 

The study sample included 151 handball 
players with an average age of 22.8 ± 5.1 years. 
The sample sex distribution was 48.3% men and 
51.7% women; in total, 70.2% of the participants 
were national handball players, and 29.8% were 
players from foreign clubs. The criterion for the 
selection of the sample was playing in the first or 
second senior league. The request was sent to 30 
handball clubs (first or second league), and  
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consent to the survey was given by 6 national and 
3 foreign clubs. All the subjects were informed 
that the survey was anonymous, and that 
participation was voluntary. For further analyses, 
the sample was grouped into sub-samples 
according to the following: gender, age (younger 
< 25 years and older ≥ 25 years), training 
experience (less experienced, < 10 years; more 
experienced, ≥ 10 years), and nationality 
(Croatian-national clubs or foreign-international 
clubs). Sociodemographic data in this study 
included gender, age, handball experience and the 
number of training sessions per week. These data 
allowed to divide the participants into sub-
samples and are presented in Table 2. 
Measures of smoking habits and alcohol 
consumption 

Smoking habits were measured on a 5-
point Likert scale (have never smoked; smoke 
from time to time; smoke less than 10 cigarettes a 
day; smoke more than 20 cigarettes a day). 
Smoking on a daily basis category was calculated 
by summing the results of the last two claims 
(smoke less than 10 cigarettes a day; smoke more 
than 20 cigarettes a day). The Alcohol Use 
Disorders Identification Test (AUDIT) was used 
for the alcohol consumption evaluation. This 
survey is based on the experience of the World 
Health Organization (Saunders et al.,1993). The 
AUDIT has three subscales: drinking behavior, 
symptoms of alcohol dependence and hazardous 
consequences of drinking. The survey is a reliable 
measure of alcohol consumption (Bell and Britton, 
2015; Lundin et al., 2015; Yee et al., 2015); it 
consists of ten items with scores ranging from 0 to 
4, and participants can score from a minimum of 0 
to a maximum of 40 points. In this study, we used 
the total score from the AUDIT survey for 
difference analyses (Karnincic et al., 2017; Sekulic 
et al., 2012). Additionally, we used the AUDIT 
scores to group the participants into four risk 
groups: low risk – women from 0 to 6, men from 0 
to 7; hazardous drinkers – women from 7 to 15, 
men from 8 to 15; harmful drinkers for men and 
women from 16 to 19; probable dependence for 
men and women from over 20 (Babor and 
Higgins-Biddle, 2001).  
Statistical Analyses  

The data was analyzed using the Statistica 
13 software package (StatSoft, Tulsa, OK, USA). 
We calculated Cronbach alpha survey reliability  
 

 
variables and inter-item correlation in all the sub-
samples. We also calculated descriptive statistics 
for all the variables in all sub-samples (arithmetic 
mean and standard deviation in addition to 
minimum and maximum results). The differences 
between groups were tested by Kruskal-Wallis 
and Mann-Whitney U tests. We considered p < 
0.05 significant.  

The study was approved by the ethical 
review board of the University of Split, following 
the Declaration of Helsinki. 

Results 
Table 1 displays the Cronbach alpha 

reliability variables and inter-item correlation for 
all the sub-samples. 

In Table 1, it is evident that the survey 
fulfilled the reliability criteria in all the sub-
samples with alpha coefficients ranging from 
borderline (0.60-0.65) to excellent (0.80-0.90), 
according to DeVellis (1991). 

Table 2 presents descriptive statistical 
variables, arithmetic means and standard 
deviations (mean ± SD) for the following 
variables: age, experience, the number of weekly 
training sessions, smoking and AUDIT along with 
differences among groups (Mann-Whitney U 
Test). 

The percentages of handball players in 
the overall sample in the four AUDIT risk 
categories were as follows: low risk 0.00%, 
hazardous drinkers 33.77%, harmful drinkers 
34.44% and probable dependence 31.79%. No 
handball players belonged to the low-risk group 
because they were equally distributed into the 
other three groups. 

Table 3 shows smoking habit frequencies 
and percentages of the handball players with the 
percentage of daily smokers. 

Table 3 shows that the percentage of smokers 
on a daily basis was higher in older and less 
experienced players and considerably higher in 
foreign players. 
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Table 1 
Crombah Alpha reliability parameters and inter item correlation for all the sub-samples 

Groups n α IIC 
All groups 151 0.77 0.27 
Male  73 0.80 0.32 
Female 78 0.74 0.24 
National 106 0.74 0.24 
Foreigner 45 0.84 0.38 
More experienced 100 0.71 0.21 
Less experienced 51 0.82 0.34 
Younger 106 0.69 0.19 
Older 45 0.78 0.29 

α – Crombah Alpha; IIC – Inter Item Correlation 
 
 
 

Table 2 
Descriptive statistics, arithmetic means and standard deviations (mean ± SD)  

for the following variables: age, experience, the number of weekly training sessions, smoking  
and AUDIT as well as differences among groups (Mann-Whitney U Test). 

 

Male Female   Older  Younger   

  
 (n = 73)  (n = 78) MWU Test  (n = 45)  (n = 106) MWU Test 

Mean ± SD Mean ± SD Z p Mean ± SD Mean ± SD Z p 

Age 24.18 ± 6.40 21.49 ± 2.83 4.59 <0.001 29.20 ± 3.51 20.39 ± 2.31 9.82 <0.001 

Experience 13.85 ± 5.80 11.34 ± 3.01 1.40  = 0.16 17.52 ± 4.56 10.57 ± 3.13 7.85 <0.001 

Training  7.60 ± 3.04 5.20 ± 1.76 2.54  = 0.01 7.49 ± 2.76 5.89 ± 2.60 3.36 <0.001 

Smoking 2.08 ± 1.29 2.41 ± 1.27 3.30 <0.001 2.18 ± 1.30 2.28 ± 1.29 -0.40 0.69 

Audit 18.45 ± 4.88 17.45 ± 4.96 -1.64  = 0.10 17.98 ± 4.64 17.93 ± 5.08 0.14 0.89 

National Foreigner   More experienced  Less experienced   

  
(n = 106) (n = 45) MWU Test (n = 100) (n = 51) MWU Test 

Mean ± SD Mean ± SD Z p Mean ± SD Mean ± SD Z p 

Age 22.38 ± 5.57 22.22 ± 3.92 0.25  = 0.80 24.89 ± 4.60 19.12 ± 3.56 8.11 <0.001 

Experience 12.73 ± 4.80 12.15 ± 4.17 0.89  = 0.37 15.32 ± 3.66 7.90 ± 1.96 10.57 <0.001 

Training  6.39 ± 2.32 6.24 ± 3.43 1.21  = 0.23 6.94 ± 2.76 5.33 ± 2.38 -0.41  = 0.68 

Smoking 2.12 ± 1.29 2.50 ± 1.26 -1.77  = 0.08 2.21 ± 1.29 2.32 ± 1.30 3.68 <0.001 

Audit 18.53 ± 5.00 16.80 ± 4.68 2.04  = 0.04 17.91 ± 4.52 18.00 ± 5.63 0.18  = 0.86 

MWU - Mann–Whitney U test; Z - test score; p - significance level 
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Table 3 
Smoking habits of handball players’ frequencies and percentage with the percentage of daily smokers 

 

 
Never 

smoked 
Quit 

smoking 

Smoking 
from time to 

time 

Smoking 
more than 10 

Smoking 
more than 

20 

Percentage 
of daily 
smokers 

  f % f % f % f % f % % 

All groups (n = 151) 66.0 44.0 14.0 9.3 34.0 22.7 32.0 21.3 4.0 2.7 24.0 

Younger (n = 106) 20.0 44.4 8.0 17.8 37.0 20.0 5.0 11.1 3.0 6.7 17.8 

Older (n = 45) 53.0 54.0 59.0 5.0 28.0 24.3 27.0 23.5 1.0 0.9 24.4 

More experienced (n = 100) 46.0 46.0 12.0 12.0 20.0 20.0 19.0 19.0 3.0 3.0 22.0 

Less experienced (n = 51) 27.0 45.0 2.0 3.3 17.0 28.3 13.0 21.7 1.0 1.7 23.4 

Male (n = 73) 40.0 54.8 6.0 8.2 11.0 15.1 14.0 19.2 2.0 2.7 21.9 

Female (n = 78) 29.0 37.2 8.0 10.3 24.0 30.8 15.0 19.2 2.0 2.6 21.8 

National (n = 106) 55.0 51.9 7.0 6.6 23.0 21.7 18.0 17.0 3.0 2.8 19.8 

International (n = 45) 18.0 33.3 7.0 13.0 14.0 25.9 14.0 25.9 1.0 1.9 27.8 

f – frequencies; % - percentage 
 
 
 
 
 
 
 
 
 
 
 
Discussion 

As shown in Table 1, in competitive 
handball, the situation appears rather serious 
regarding alcohol consumption. According to the 
survey results, no player fell into the category of 
harmless drinking (low risk); rather, all handball 
players were equally distributed among the three 
following categories: hazardous drinking 
(33.77%), harmful drinking (34.44%) and probable  
 

dependence (31.79%). There was no difference in 
alcohol consumption related to gender; even if 
men drank slightly more, the difference was not 
significant (men, 18.45%; women, 17.45%). 
According to previous studies, men globally drink 
more than women do (Hull et al., 2016); however, 
there is a growing tendency of a decreasing 
difference between genders (Bloomfield et al., 
2001; McPherson et al., 2004). The tendency is  
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known as the “gender convergence hypothesis” 
(Bloomfield et al., 2001), and we may assume that 
the lack of significant differences between the 
genders is caused by this phenomenon. There 
were no significant differences related to age, 
even though the groups were composed of 
younger or older players because the heaviest 
drinkers are aged 18-25 (Nelson et al., 2008). That 
is, the younger participants were in the risk 
group, but the older ones were not because they 
were aged 25 and older. According to previous 
studies, age and gender are variables that have a 
significant impact on alcohol consumption (Boyle 
et al., 2016; Jackson et al., 2012; Karam et al., 2007). 
Yet the rules applied to the general population 
cannot be applied to the sub-population of 
handball players. 

Studies have revealed that a higher sport 
engagement level is associated with a higher level 
of alcohol consumption (Martens et al., 2006). 
According to this study, more experienced 
athletes are expected to drink more. There were 
no significant differences between more and less 
experienced handball players in this research; 
however, less experienced players drank slightly 
more (less experienced players, 17.91% vs. more 
experienced players, 18.00%). Furthermore, older 
handball players drank slightly more (older, 
17.89% vs. younger, 17.93%). The percentage 
differences are minimal, but illogical; i.e., if older 
players drink more, then the more experienced 
players should have drunk more, which was not 
the case in our study. The same sample can be 
divided on another basis. Conventionally, older 
handball players are also more experienced; 
however, perhaps the older players with less 
experience in our group started playing handball 
later than other older handball players. We may 
assume that earlier/later involvement into a sport 
activity can be related to alcohol consumption and 
there are numerous reasons to support this 
assumption. Experienced players are better at 
coping with stress (Stone et al., 2017), which is one 
of the most frequent causes leading to alcohol 
consumption among athletes. Future research 
should consider the connection between alcohol 
and sports experience more closely. An important 
thesis of our work is that the alcohol issue among 
athletes is stress related. This research, in which 
we measured high levels of alcohol consumption 
among high-stress handball players, did not  
 

 
negate this claim. High levels of alcohol 
consumption were found among team sport 
athletes (Denault and Poulin, 2018) along with a 
high level of alcohol-related disease (Kontro et al., 
2017). Kontro et al. (2017) have found that team 
and combat sports have the most problems with 
alcohol abuse. Combat sports and handball are 
sports with substantial physical contact and the 
levels of physical stress are very high (Reynoso-
Sanchez et al., 2017). Compared to the players 
from the international league, it is evident that 
players from the Croatian league drank 
considerably more (Table 1). Alcohol 
consumption varies among different entities 
(Degenhardt et al., 2008), and special attention 
should be paid to prevention among national 
handball players. 

Regarding smoking habits, sports activity 
is clearly a protective factor; the percentage of 
smokers among athletes is much lower than that 
in the general population (Alaranta et al., 2006). 
Certain studies disregard deleterious effects 
caused by smoking (Myers, 2010; Colebatch, 
1985); however, athletes are well aware of the way 
in which tobacco influences physical fitness. 
According to WHO data from 2011, the largest 
number of smokers is from Europe (28%); the 
USA is in the middle of the scale at the level of 
20.0% (Ramstrom and Wikmans, 2014; WHO, 
2014). In Balkan countries, the percentage ranges 
between 27.5 and 34.7; in Croatia, it is 29%, 
although this percentage is tending to increase 
(Ng et al., 2014; WHO, 2014). The percentage of 
smokers on a daily basis in this study ranged from 
17.8 to 28.8%, depending on the sub-sample. 
According to this research, women smoked 
considerably more than men did (MWU test: Z = 
3.30, p < 0.001). Observing exclusively the group 
that smoked on a daily basis, the results were 
nearly the same (women, 21.9%; men, 21.8%). 
Significant differences were observed for the 
category of those who smoked from time to time, 
with men reaching 15.1% and women 30.8%. 
Another unexpected result was the large 
percentage of foreign daily smokers (27.8%), 
while in national players, this percentage reached 
19.8%. The significant difference between these 
groups is approximately p = 0.04. The reason for 
this finding rests with the fact that an Austrian 
club is included in international clubs, in which 
the number of everyday smokers is extremely  
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high and reaches 44.0% (WHO, 2014). There were 
no significant differences between younger and 
older handball players regarding tobacco 
consumption. In this study, handball players 
smoked more than athletes from other team 
sports. Recent studies have shown that team 
sports are associated with a lower risk of tobacco 
smoking, but a greater risk of using smokeless 
tobacco (Parent et al., 2016). Smokeless tobacco is 
very popular in some countries, but not in 
Croatia, where only 1.9% of young people and 
0.6% of adults consume it (WHO, 2017). However, 
there were considerably more smokers who 
smoked on a daily basis among the older smokers 
(older, 24.4%; younger, 17.8%). The lack of a 
significant difference can be attributed to the 
category of smoking from time to time, in which 
the younger participants reached 37% and the 
older ones 28%. The increase in the smoking from 
time to time category is not surprising. Studies 
have revealed that players in this category do not 
consider themselves smokers; frequently, this 
status is merely a transition phase towards 
quitting and will eventually lessen the health 
hazards (Schane et al., 2010). It has been also 
shown that light and intermittent tobacco smokers 
(LITS) are mostly young individuals, women, 
singles and members of ethnic minorities (Schane 
et al., 2010). Women and young handball players 
are highly represented in the LITS category. An 
increasing number of LITS leading to a lower 
number of daily smokers is a positive tendency; 
however, it is a negative tendency if the former 
number increases due to a lower number of non-
smokers. The increasing trend of LITS should be 
followed and analyzed because this phenomenon 
can be viewed concurrently as positive or 
negative. 
Contribution and limitations of the study 

This research showed that alcohol 
consumption and tobacco use should be  
 

 
persistently monitored because trends tend to 
change. Similar analyses should be conducted 
separately in all sports and on larger samples, the 
latter of which is a limitation of this study. The 
lack of continuous control of the given variables 
led to serious issues in some groups (as in the 
research conducted by Ronaldson in 2003), which 
could have been avoided if we had reacted 
preventively (Rolandsson and Hugoson, 2003). 
Based on this knowledge, we must suggest an 
extremely serious approach and further studies to 
determine the most adequate intervention and 
preventive measures. Finally, national 
associations can be advised to introduce 
obligatory oversight of these phenomena and to 
bear the responsibility to intervene and prevent 
them, depending on the need and the obtained 
results. 

Conclusion 
The study revealed that very few rules on 

the consumption of alcohol and tobacco applied 
in the global population may be transferred to the 
handball player sub-population. Women and 
foreign players with less training experience 
constitute the current profile of the risk group 
regarding the consumption of tobacco products. 
The situation is more complex regarding alcohol 
issues. According to this research, no players fell 
into the low-risk category, and studies suggest 
interventions and prevention for all other 
categories in addition to constant monitoring of 
situation development. The results regarding 
women were very unexpected considering that 
they smoked more than men and consumed 
alcohol as equally as men; i.e., positive sex 
differences related to harmful substance 
consumption are gradually disappearing, and 
women must become more frequently 
incorporated into prevention programs. 
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