
Abstract
Introduction. The phenomenon of addiction to exercise is one of the risks of systematically undertaken recreational 
physical activity. It is more common in men, especially those undertaking intense aerobic workout. The diagnostic criteria 
include the so called withdrawal symptoms expressed by deterioration of mood in the situation of discontinuation 
of exercise. The aim of this study was to determine mood changes in regularly exercising men in the situation of imagined 
discontinuation of exercise compared to the neutral situation, and their relation to the length of involvement in sports, the 
frequency and duration of exercise and the risk of addiction to exercise. Material and methods. The study involved 
45 men aged 20-33 years who practice recreational jogging, combat sports, and exercising at the gym. Standard scales were 
used to test the mood: Profile of Mood States (POMS) and the Mood Adjective Check List (UMACL), measuring the emotional 
states in neutral situation and the imaginary discontinuation of exercise and the scale to assess the risk of dependence 
on exercise developed for the study. Results. The results show a significant deterioration of mood in the situation 
imagined discontinuation of exercise, as compared to the neutral situation. Its magnitude grows along with the length 
of the men's involvement in sports, but there were no significant associations with the frequency or duration of exercise. 
The risk of addiction to exercise is positively correlated to the mood deterioration and the length of involvement in sports. 
Young men who systematically exercise regularly expect a significant deterioration in their mood in a situation 
of discontinuation of exercise, which suggests that there is a risk of addiction to physical exercise.
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Introduction

The benefits of exercise are well documented in the 
literature. Physical activity is a very important factor in 
prevention and treatment of many diseases and disorders, both 
somatic and psychological. Among the psychological effects, 
particular attention has been paid to the benefits in the 
emotional sphere, both emerging from one off effort, as well as 
in people who exercise on a regular basis. Physically active 
people are healthier, not only somatically, but also demonstrate 
much better frame of mind.

Regular physical exercise for the majority of those who 
exercise is therefore no doubt of a pro-health nature. 
Sometimes, however, it happens that physical activity begins to 
occupy a central place in the life of the individual, thus 
eliminating all other forms of leisure activities. Such people 
exercise regularly, regardless of the circumstances, even when 
they are ill, have suffered an injury or been banned by a doctor. 
Physical activity begins to dominate their lives, negatively 
affecting the other functional areas, such as job, family life 
or social relations [1, 2].

In order to describe this phenomenon, researchers use 
various terms such as exercise addiction, exercise dependence, 
obligatory exercise, compulsive exercising.
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The incidence of addiction to exercise among people 
exercising regularly is not easy to determine. According to 
Allegre et al. [3], regardless of whether we use criteria similar to 
those of substance dependence or addiction modelled on 
behavioural criteria (activities) the incidence of addiction to 
exercise is about 5%. Szabo and Griffiths [4] found that nearly 
7% of sport science students were at risk of addiction, however 
the rate was significantly lower in the case of people exercising 
in fitness clubs (less than 4% of the respondents). Addiction to 
exercise is the most frequently reported in the case of people 
taking up of aerobic exercise (running, cycling, swimming), 
primarily male recreational athletes or former athletes [5].

The first researcher to put forward proposals of exercise 
addition criteria was Coverley Veale [6]. These included:

1. Narrowing the set of exercises leading to stereotyped 
patterns of training, repeated regularly at least once 
a day;

2. Giving an increasing importance and clear priority to 
exercise in relation to other forms of activity in order 
to maintain the pattern of exercises;

3. Increasing tolerance of the number of exercises per-
formed in subsequent years;

4. Withdrawal symptoms associated with mood disor-
ders after a break in the planned exercises;
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5. Avoidance or mitigation of withdrawal symptoms by 
further exercise;

6. Rapid return to the previous pattern of exercise after 
a long period without exercising.

The author also introduced distinction between primary 
and secondary addition. The first one is not associated with 
mental disorders and can be identified only by their exclusion, 
while the second one occurs in the course of eating disorders. 
In the research of 1995 Veale [2] slightly modified the criteria 
emphasizing stereotyped patterns of exercise and withdrawal 
symptoms. He treated mild addiction as something positive, or 
something of no special significance, according to him, mod-
erate dependence begins to be a problem, while a serious one is 
associated with the risk of considerable difficulties in different 
areas of functioning.

Since the time of first reports of addiction to physical exer-
cise [7, 8], there have been many studies describing the physical 
and psychological effects of the discontinuation of exercise by 
people exercising regularly. These include fatigue, weakness, 
pain, insomnia or trouble with sleeping, restlessness, increased 
anxiety and depression, irritability, nervousness, and mental 
discomfort [9-13]. These states, in varying degrees, are revealed 
at the earliest within 24-36 hours after the cessation of exercise 
[1, 14], although they can also be observed in the long term [15]. 
Withdrawal symptoms, manifested in both, the mental and the 
physical sphere are one of the main criteria for diagnosing 
addiction.

In conclusion, the researchers treating exercise addiction as 
a pathological phenomenon demonstrate two properties: neu-
roadaptation (tolerance and withdrawal symptoms) and 
adverse consequences (exercise despite medical contraindi-
cations) [3]. It should be noted that the primary syndrome 
of addiction to physical exercise has not been confirmed in the 
clinical sense, and is not a diagnostic category according to 
ICD-10 or DSM-IV.

For addiction to take place, physical exercise must consti-
tute an activity providing positive reinforcement (pleasure) as 
well as “negative” (decreasing distress). As pointed out by Davis 
[16], both of these conditions are met in a small number of 
exercising people, so the risk of addiction in the general 
population is not large.

However, this phenomenon deserves attention because of 
the serious health consequences. In the case of people addicted 
to exercise the risk of injury and trauma increases, as they 
continue to exercise despite medical contraindications. 
Devoting much time exercises, they often neglect their 
professional duties, while their family relationships and 
friendships deteriorate.

Glasser [17] believes that for addition to take place, one must 
devote an hour a day to exercising for a sufficiently long period 
of time. It can be therefore expected that the risk of addiction 
grows along with the length of involvement in sports and 
increase in the frequency and duration of training individual 
exercises. The results of the study performed by Szabo et al. [18] 
indicate a positive correlation between addiction to physical 
exercise of joggers and the frequency of jogging, the distance run 
and the duration of training. The relationship between the 
volume of training and the addiction to exercise is likely to be 
reciprocal – high frequency, intensity and duration of exercise 
increase the risk of addition due to the perceived desirable 
consequences in the emotional sphere, it leads to increasing the 
volume of exercise to maintain the effect, which is defined as 
tolerance [3, 9] and is one of the indicators of addiction [19]. 
There are, however, such studies, which observed the phe-
nomenon of addiction in people taking up exercise of small 
volume [20].

To determine the risk of addiction to exercise a number of 
diagnostic tools were developed, both universal ones [19, 21, 

22] and ones designed for testing of people practicing certain 
sports, mostly jogging [23, 24], but also for example strength 
sports [25]. None of these tools has been adapted to the Polish 
conditions yet.

In studies on the phenomenon of addiction to exercise, 
recruiting subjects is a separate problem. People exercising 
regularly do not want to voluntarily give up their exercises [8], 
and observing withdrawal symptoms in people who are forced 
to cease exercising because of injury is difficult because of the 
summation of the negative consequences of the injury and the 
need to abandon the exercising [15, 26]. An attempt to overcome 
these difficulties can involve projective testing of the mood of 
people systematically exercising, in conditions of imaginary 
discontinuation of exercise. By modifying instructions in the 
diagnostic tools, one can instruct the subjects to imagine how 
they would feel if they had to cease their regular exercising for a 
while. The expectation of depressed mood in these conditions 
can be taken as an indicator of potential withdrawal symptoms 
in the affective sphere. This anticipation may be the result of 
previous experiences of the exercising person, who had suffered 
such symptoms, or appear as the result of processing informa-
tion about emotional benefits of exercising.

The aim of this study was to determine the changes in 
moods of regularly exercising men in the situation imagined 
discontinuation of exercising, compared to the neutral situation 
and their relationship with the length of involvement in sports, 
frequency and duration of exercise and the risk of addiction to 
exercise.

Material and methods

The study involved 45 men aged 20-33 years who practice 
recreational jogging, combat sports, and exercising in the gym, 
each of the three study groups consisted of 15 people. Their 
involvement in sports ranged from one year to 12 years 
(M=5.72, SD=4.382). The subjects trained for 2 to 6 times 
a week (M=3.89, SD=1.172), the average duration of training 
ranged from 1 to 2.5 hours and was on average less than an hour 
and a half (M=1.43, SD=0.313).

Standard tools for diagnosing emotional states were used 
in the study:

1. McNair, Lorr and Droppeleman moods profile (Profile 
of Mood States – POMS) in the Polish adaptation by 
Dudek and Koniarek [27], which defines the severity 
of seven emotional states, including five negative 
(anger, tension, confusion, depression, fatigue) and 
two positive (vigour and kindness);

2. Adjective Mood Scale (UMACL) of Matthews, 
Chamberlain and Jones in the Polish adaptation by 
Goryñska [28], which allows the measurement of three 
dimensions of root affect: hedonistic tone, energetic 
and tension excitation.

Both of them are characterised by good psychometric 
properties.

Both scales were used twice – with standard instructions, 
which asked about the mood in the last week, and after two days 
with instruction modified for these tests. The subjects were 
asked to imagine how they would feel if they did not exercise 
for two weeks.

In order to determine the risk of addiction to physical 
exercises, a U scale was designed, consisting of 14 statements 
about the degree of involvement in the exercise (I feel the need 
to train at least once a day), psychological benefits associated 
with them (After the workout, I feel much better), their 
willingness to continue in spite of illness or injury (I would 
continue exercising even with intense pain), and willingness 
to give up other activities in leisure time (I would not postpone 
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a meeting with friends because of the training). The subjects 
responded to questions using a five-point scale: from 1 (strongly 
disagree) to 5 (strongly agree), with theoretical range being 
14-70 points, while the results obtained by the respondents 
ranged from 35 to 60 points.

Results

Table 1 shows the results of the comparison of emotional 
states in two situations: neutral and imaginary discontinuation 
of exercising. The significance of differences was determined 
using the Student t test for dependent samples. The subjects 
expected a significant deterioration in mood in all dimensions, 
both emotional states as diagnosed by the POMS method and 
dimensions of mood as measured by UMACL. After a two week 
break in training men expect lower level of positive states 
(vigour, friendliness, hedonistic tone, energetic excitation), and 
higher level of negative state (anger, confusion, depression, 
fatigue, tension, tension excitation).

Also indicators demonstrating decrease in the positive 
states by subtracting from the neutral situation result in 
imaginary discontinuation of exercise were calculated and the 
indicators demonstrating growth of negative states (result in 
a situation of discontinuation of exercise – neutral situation 
result). Looking for relationships between the degree of dete-
rioration of mood in the situation imagined discontinuation of 
exercise and the indicator of physical exercise addiction risk, 
length of involvement in sports, training frequency and 
duration, linear correlation r- Pearson coefficients were calcu-
lated. Statistically significant correlation coefficients and ones 
reaching the level of trend are presented in Table 2.

Measurement
Variable

Neutral situation
(M±SD)

Imagined
discontinuation

of exercise 
(M±SD)

t p

Anger

Confusion

Depression

Fatigue

Tension

Vigour

Friendliness

Hedonistic tone

Energetic excitation

Tension excitation

11.54±5.80

8.11±3.53

9.47±6.91

9.42±4.75

9.51±4.53

22.38±3.91

18.78±3.60

31.67±2.91

32.76±2.24

17.33±4.06

0.000

0.000

0.000

0.008

0.000

0.000

0.000

0.000

0.000

0.000

6.923

7.276

8.158

2.770

9.539

14.028

5.296

6.677

10.880

5.483

17.89±6.54

11.60±3.90

19.27±7.01

11.44±4.00

16.20±5.20

13.36±3.41

16.11±2.66

25.56±5.04

24.82±4.19

20.56±3.86

Table 1. Comparison of emotional states in the neutral position 
and the imaginary discontinuation of exercise (n=45)

High risk of dependency on physical activity correlates 
positively with the level of anger and tension, and negatively 
with energetic excitation and kindness in the situation of 
imagined weekly discontinuation of exercises. The greater the 
risk of addiction the greater the expected mood deterioration 
after two weeks of discontinuation of exercises: greater increase 
in anger and tension and a decrease in vigour, energetic exci-
tation and hedonistic tone.

Relationships with the length of involvement in sports are 
less numerous and far weaker. The length of involvement 
in sports is linked directly proportional to the level of tension 
and kindness in a situation of discontinuation of exercise. The 
longer it is the greater the decrease in vigour and energetic 
excitation and the increase in fatigue. The frequency of training 
is linked positively with the level of tension excitation in the 
event of discontinuation of exercise. There was no association 
between the number of training sessions per week and with 
indicators of changes in emotional states. The duration of 
a single training session is not linked with emotional states 
in the situation imagined discontinuation of exercise or the 
change indicators.

Also links between the risk of addiction to physical exercise 
and training experience and the frequency, duration and 
intensity of workouts were searched for. The risk of addiction 
increases as the length of involvement in sorts grows (r=0.658, 
p<0.0001), it is the only statistically significant relationship.

Discussion

The results indicate that men participating in the study, 
who regularly undertook recreational physical activity, expect 
a significant deterioration in mood (decrease in intensity of 
positive states and dimensions of mood and increased intensity 
of negative states and dimensions) in the imaginary situation of 
forced two-week break in exercising. This is consistent with the 
results of these studies, which determined the existence of 
negative consequences of discontinuation of exercise in the 
emotional sphere, such as increased levels of anxiety, fear and 
depression, irritability, nervousness, psychological and 
physical discomfort [2, 9-13]. These symptoms are treated as so 
called withdrawal symptoms and constitute diagnostic criteria 
for determining addition to physical activity [2, 3, 10, 19].

Anger

Confusion

Depression

Fatigue

Tension

Vigour

Friendliness

Hedonistic tone

Risk of
addiction

Length of
involvement 

Frequency Risk of
addiction

Length of
involvement 

Measurement in situation of imagined
discontinuation of exercise

Indicator of deterioration
in emotional state

0.491**

0.431**

-0.322*

-0.515*

t0.276

t0.273

t0.265

0.427**

0.533*

0.323*

0.312*

0.573**

0.297*

t0.283

t0.275

Table 2. Relationships between the risk factor of addiction 
to exercise. length of involvement in sports and frequency of training 
and emotional states in a situation discontinuation of exercise 
and indicators of changes in emotional states (n=45)

t ** p<0.01; * p<0.05; p<0.1
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At this point it should be noted, that there was a significant 
difference in the procedure of previous studies and those 
presented herein. In these first ones the signs of withdrawal 
were usually monitored in volunteers, voluntarily quitting their 
exercise for the purpose of the studies or individuals forced to 
stop training due to injury. In our study, a procedure referred 
to as projection testing was used – men who train regularly were 
asked to imagine how they would feel if they could not exercise 
for two weeks. Therefore what the subjects recorded were not 
real, but imaginary mood states. Despite this, the results can be 
considered as an indirect indicator of a potential deterioration 
in mood in a situation of deprivation of physical activity.

The expectations of the subjects are a likely result of pre-
viously experienced mood swings due to cessation of physical 
activity. And if they did not experience anything like that – they 
were probably formed as a result of mood experienced when 
they systematically exercise, which in their opinion, is an 
emotional benefit of the exercise. As they expect a significant 
deterioration in mood, they must believe that physical exercise 
significantly improves it. On the other hand, as the respondents 
expected a deterioration in mood when they do not exercise, the 
reported increase the intensity of negative states and the decline 
in positive states, at least in part, are the effect of these 
expectations as to the mechanism of self-fulfilling prophecy.

Unfortunately, with the procedure used in the study we still 
cannot resolve the fundamental issue – i.e. is mood reduced to 
the initial level experienced by the individual when he has not 
yet undertaken systematic exercises, or does it fall below that 
level. In the first case there would only be withdrawal of the 
beneficial effects of regular exercise, and in the seconds case we 
would be certainly dealing with symptoms of withdrawal. 
These issues are possible to resolve only in sufficiently long 
experimental studies.

Results of many previous studies [29] have shown that 
regular physical exercise, especially of aerobic nature, leads to 
improved mood. These beneficial effects were observed regard-
less of sex and age of the people who exercise, both in healthy 
subjects and in clinical groups (patients with psychiatric 
disorders and those suffering from somatic illnesses). In order 
to clarify the effect of exercise on the emotional sphere, re-
searchers refer to both, the physiological and psychological 
mechanisms. According to the endomorphic hypothesis, im-
provement in mental state after exercise is caused by increased 
levels of beta-endorphins. The monoamine hypothesis, in turn, 
refers to the fact that exercise leads to increased levels of 
neurotransmitters. The anxiolytic effect of physical exercise 
is often explained by the increase in body temperature after 
intense exercise. It is also known that regular exercise reduces 
the reactivity of the hypothalamic – pituitary – adrenal axis 
activated in stressful situations. The possible psychological 
mechanisms include distraction from the worries and troubles, 
increase in the perception of self-efficacy, and increase self-
esteem, especially in the physical sphere [29, 30]. The very 
same mechanisms that are responsible for positive changes in 
mood in people exercising, can lead to addiction to exercise.

Depressed mood is more strongly marked in the case of 
energetic excitation and vigour – i.e. positive emotional states 
associated with the level of activation. This suggests that 
discontinuation of exercise can lead to lower activation falling 
levels below optimum, leading probably to a deterioration of 
efficiency. Perhaps it is to do with the decreased reactivity of the 
autonomous nervous system observed in individuals who regu-
larly exercise. This lowers the base level of arousal. A person 
who exercises, wanting to achieve the optimal level of acti-
vation has to provide more and stronger stimulation – which 
implies more and more exercising [see 31].

The results show a relationship between the risk of addic-
tion to physical activity and mood in a situation of discon-

tinuation of exercise and mood in situations of imaginary 
discontinuation of exercise and the indicators of deterioration. 
They occur in the majority of the diagnosed emotional states 
and mood dimensions, both positive and negative. The greater 
the risk of addiction to exercising, the greater the expected 
mood deterioration during a break in training, is expected by the 
subjects. The strongest relationships were found in the case of 
anger, tension and energetic excitation. Previous studies have 
shown that in people addicted to exercise in a situation of depri-
vation, the level of tension, anxiety and depression, irritability 
and nervousness increase [2, 9-13]. It is difficult at this time to 
determine why there were no associations with indicators of 
depression and tension. These issues require further study.

The obtained results do not confirm the previously observed 
link between addiction to exercise and frequency and duration 
of training [18]. Only the length of involvement in sport 
correlates positively with the indicator of addiction. This partly 
confirms conjectures the expectations of Glasser [17] that in 
order to get addicted, one needs to exercise long enough (both, 
in the sense of length of involvement in sports and duration of 
exercise). It may be recalled that Glasser treated addiction to 
exercise as something positive and indicated the conditions for 
its occurrence.

The study also showed fewer and weaker than expected 
relationships between indicators of mood in the situation 
imagined discontinuation of exercise as well as deterioration 
thereof and the length of involvement in sports. Although their 
direction is predictable - the greater the length of involvement 
in sport, the more pronounced the discomfort, but in most cases 
they only reach the level of trend. Frequency of exercise 
correlates only with tension excitation and the duration of 
individual exercises are not linked with indicators of mood. 
The results obtained do not support the belief that withdrawal 
symptoms are more strongly marked in men who train for 
longer and with greater frequency. This may result from the 
applied procedure used to diagnose mood states. Neither can 
one rule out the existence of a curvilinear dependence, which is 
difficult to grasp with statistical analysis methods used.

Conclusions

The obtained results indicate that people exercising 
regularly expect deterioration in mood in a situation of discon-
tinuation of exercise. If the level of expected mood deterioration 
is significant, it may indicate a risk of addiction to exercise. 
The results suggest that this risk may increase along with the 
length of involvement in sports. However, no relationship 
between deterioration in mood and frequency as well as dura-
tion of exercise was found.
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