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Abstract 
The copious and uncontrolled practice of exercise can generate psychological 

dependence and mood changes. Emotional regulation and negative affectivity are 
relevant processes for the development of addictive patterns. This study analysed 
the differences in negative affectivity and emotional regulation based on the 
practice profile of exercise; the relationship between exercise dependence, 
emotional regulation, and negative affectivity; and the mediating role of emotional 
regulation in such relationship. 375 endurance sports practitioners participated. 
The differences in the physical exercise practice profiles were significant in all the 
study variables. Exercise dependence correlated positively and significantly with 
emotional regulation difficulties and with negative affectivity.  Emotional regulation 
difficulties were predictors of exercise dependence. There was a mediating effect 
of emotional regulation difficulties between negative affect and exercise 
dependence. Improving emotional regulation skills could prevent the onset of 
exercise dependence. 
KEY WORDS: exercise, dependence, emotional regulation negative affectivity, 
endurance sports. 
 
Resumen 

El ejercicio físico en altos volúmenes y descontrolado puede generar 
dependencia psicológica y cambios en el estado de ánimo. La regulación emocional 
y el afecto negativo son procesos relevantes para el desarrollo de procesos 
adictivos. Este estudio analizó las diferencias en afecto negativo y regulación 
emocional en función del perfil de práctica del ejercicio físico; la relación entre la 
dependencia del ejercicio, la regulación emocional y el afecto negativo; y el papel 
mediador de la regulación emocional en dicha relación. Participaron 375 
practicantes de deportes de resistencia. Las diferencias en los perfiles de práctica 
del ejercicio físico fueron significativas en todas las variables de estudio. La 
dependencia del ejercicio correlacionó de forma positiva y significativa con las 
dificultades de regulación emocional y con el afecto negativo. Las dificultades de 
regulación emocional fueron predictoras de la dependencia del ejercicio. Hubo un 
efecto de mediación de las dificultades de regulación emocional entre el afecto 
negativo y la dependencia del ejercicio. Mejorar las habilidades de regulación 
emocional podría prevenir la aparición de la dependencia del ejercicio. 

 
   Correspondence: Itsaso Leunda Goñi, Faculty of Education and Sport , University of Deusto, c/ Mundaiz 
50, 20001 San Sebastián (Spain). E-mail: Itsaso.leunda@deusto.es 



182 LEUNDA GOÑI, JAUREGUI AND FIGUERAS 

PALABRAS CLAVE: ejercicio físico, dependencia, regulación emocional, afecto 
negativo, deportes de resistencia. 
 

 
 

Introduction 
 
Regular and moderate physical exercise plays a fundamental role in maintaining 

health and preventing diseases (Bruno et al., 2014). However, copious and 
uncontrolled exercising can cause physical injuries, adverse psychological effects and 
difficulties in both the social and individual life of the practitioner  (Egorov & Szabo, 
2013), sometimes producing psychological dependence (Adams et al., 2003) and 
changes in mood (Guszkowska & Rudnicki, 2012). Scientific literature identifies this 
condition as exercise addiction or exercise dependence (Szabo et al., 2015). Physical 
exercise dependence is described as a pattern of poorly structured physical exercise 
characterized by excessive amounts of physical exercise, which can increase the risk 
of developing mental health and physical problems (Hausenblas & Downs, 2002). 
Similarities have been found between the criteria defining behavioral addictions in 
the Diagnostic and statistical manual of mental disorders (DSM-5; American 
Psychiatric Association [APA], 2013) and exercise dependence: tolerance, 
withdrawal, lack of control, desired effects, time, reduction of other activities, and 
continuity. In clinical practice, certain behaviors are observed that are excessive and 
repetitive with similar symptoms to behavioral addictions defined by the DSM, , such 
as gambling disorder (Sussman et al., 2011). Nonetheless, due to the lack of 
evidence that allows establishing peer review diagnostic criteria, they are yet to be 
officially recognized in the medical and psychological field. Recent meta-analysis 
studies have reported that the prevalence of physical exercise dependence ranges 
from 5.5% in amateur athletes to 14.2% in endurance athletes (Di Lodovico et al., 
2019; Trott et al., 2021). 

A risk factor for the development of physical exercise dependence is negative 
affectivity -for example, emotions that generate negative mood states, such as 
anxiety (Back et al., 2021). The theoretical model of the cognitive appraisal 
hypothesis (CAH; Szabo, 1995) and the interactional model (Egorov & Szabo, 2013) 
suggest that physical exercise is often used as a tool to cope with everyday stress 
and anxiety. Physical exercise could therefore be used as an emotional regulator. 
Emotional regulation is defined as the way in which people manage the expression, 
suppression, and intensity of emotions, based on personal goals and specific 
situations they are interacting with at the moment (Gross & Jazaieri, 2014). 
According to Gross's process model of emotion regulation (Gross, 2015), the cycle 
of emotional regulation begins with a discrepancy between someone's objective 
state -that is, the emotion desired- and the actual state they are experiencing or 
projecting. The goal of emotion regulation can be both to increase pleasant 
emotions (e.g., happiness, euphoria, and excitement) and to reduce unpleasant 
emotions (e.g., sadness, anxiety, and anger) (Russell, 1980). Different authors affirm 
that people who have difficulties with emotion regulation suffer a progressive 
deterioration in quality of life and a considerable decrease in psychological wellbeing 
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(Campbell-Sills et al., 2016; Sheppes et al., 2015). Marchica et al. (2019) indicate 
that there is a relationship between emotional regulation difficulties and the 
development of psychopathology. Emotional regulation difficulties have been 
associated with dysfunctional psychological symptoms such as generalized anxiety, 
depression, suicidal ideation, use of psychoactive substances, and obsessive-
compulsive behaviors (González et al.,2017).  

Estévez, Jauregui, et al. (2017) have further shown that emotional regulation 
difficulties are predictors of substance addictions and non-substance-related 
behavioral addictions. Several authors affirm that addictive disorders are directly 
related to the intention to alter mood (Blaszczynski & Nower, 2002; Estévez et al., 
2021; Griffiths, 2005). Emotional regulation is thus a factor of special relevance in 
relation to addictive processes. Different studies show that emotional regulation 
correlates positively with behavioral addictions, such as pathological gambling, 
problematic internet use, video game addiction, alcohol and other substance abuse 
(Coffey & Hartman, 2008; Estévez, Jauregui, et al., 2017; Estévez, Urbiola, et al., 
2017; Schreiber et al., 2012). In the development and maintenance of addictive 
behaviors, emotional disorders such as anxiety and depression have been considered 
one of the main factors in the development and maintenance of these  (Back et al., 
2021; Elhai et al., 2017; Hausenblas & Downs, 2002; Starcevic & Khazaal, 2017). 
More specifically, they are closely related to online gaming (Mehroof & Griffiths, 
2010), pathological gambling (Barrault et al., 2017), and substance use disorders 
(Vorspan et al., 2015). 

Similarly, Weiss et al. (2015) mention that, when a person is under stress and 
has difficulties controlling behavior, the probability of developing addictive behaviors 
increases. Gross and John (2003) also associate poor emotion management with a 
range of negative outcomes, including higher levels of negative affectivity, lower 
levels of positive affectivity, poorer social adjustment, and lower well-being. In 
addition to this, not only negative feelings or emotions can create a tendency 
towards addictive behaviors; sometimes people who have difficulties in regulating 
emotions tend to overcommit to some behaviors that create positive feelings and 
emotions. The cause of this behavior would be rooted in the lack of mechanisms to 
respond to the emotions they are experiencing (Williams & Grisham, 2012). In this 
sense, different studies have found that there would be a relationship between 
physical exercise dependence and emotional regulation (Bircher et al., 2017; Downs 
et al., 2004; Hamer & Karageorghis, 2007; Kun et al., 2021; Szabo, 1995, 2010). 
Specifically, Kun et al. (2021) state that subjects who engage in excessive physical 
exercise have difficulties regulating their everyday emotions. Several experts have 
similarly confirmed that people with a high risk of physical exercise dependence may 
have difficulty coping with stress or negative emotional states (Hamer & 
Karageorghis, 2007; Szabo, 1995, 2010). A systematic review additionally analyzed 
personality factors and their relationship with physical exercise dependence, 
concluding that neuroticism and anxiety are positively related to the risk of physical 
exercise dependence (Bircher et al., 2017). These studies show that people can 
become dependent on physical exercise to control their moods (Downs et al., 2004). 

To date, there is little literature regarding emotional regulation and physical 
exercise dependence. Therefore, this study aims to analyze the differences in 
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negative affectivity and emotional regulation based on the practice profile of 
physical exercise (dependent and non-dependent); the relationship between physical 
exercise dependence, emotional regulation and negative affect; and the mediating 
role of emotional regulation in said relationship.  

 
Method 

 
Participants 

 
The sample was made up of 375 endurance sports practitioners in different 

modalities, 253 men and 122 women, aged between 19 and 72 years, recruited 
through convenience sampling. The mean age was 38.96 years (SD= 10.87). The 
type of exercise practiced mostly was leisure-recreational (74.9%), followed by 
amateur (22.4%) and professional (2.7%). 61.1% of the sample competed regularly 
and 38.9% did not.  

Regarding level of studies, 4.3% had a high school degree or compulsory 
education, 22.1% had professional training studies, 9.9% had high school studies, 
and 63.7% had university studies. Regarding employment status, 84% were 
working or employed, 11.2% were students, 2.21% were unemployed, 2.21% 
were retired, and 0.5% indicated another undefined situation. Regarding marital 
status of the participants, 38.9% were single, 53.9% were married, 0.8% were 
widowed, 4% were separated/divorced, and 2.5% indicated another undefined 
status. 
 
Instruments 

 
a) Positive and Negative Affect Schedule (PANAS; Watson et al., 1988), adapted 

to Spanish by López-Gómez et al. (2015). The PANAS was used to evaluate 
affect in two dimensions: positive and negative. The scale includes two 
subscales, Positive Affectivity (AP) and Negative Affectivity (AN), each with 10 
items. The items are measured in reference to a specified period of time, in this 
case, the last month, using a five-point Likert scale (1= not at all or very slightly, 
5= very much). The total of each subscale is the sum of the score obtained in 
the 10 items that comprise it. A higher score indicates a greater presence of 
affect in particular. It is one of the most recommended scales in the literature 
for the evaluation of emotions with a two-dimensional structure (Thompson, 
2007).The reliability of the original scale is optimal, with a Cronbach's alpha of 
.92 for positive affectivity and .88 for negative affectivity. Regarding the validity 
of the instrument, the PANAS shows a good predictive validity of depression 
(Crawford and Henry, 2004; Terraciano et al., 2003). In this study, the Cronbach 
alpha value was .76, with the reliability of its subscales between .85 and .90. 

b) Difficulties in Emotion Regulation Scale (DERS; Gratz and Roemer, 2004), 
adapted to Spanish by Hervás and Jódar (2008). The DERS allows measuring 
different aspects of maladaptive regulation and the difficulties that can be 
witnessed in an event where emotional regulation is necessary. The original 
scale had 36 items, while the adaptation to Spanish consists of 28 items with a 
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five-point Likert scale response format (1= almost never, 5= almost always). It 
has five subscales: Emotional lack of control: expresses difficulties in maintaining 
behavioral control due to the intensity of emotions and the duration of negative 
emotional states (e.g., “When I feel bad, I think I will be like this for a long 
time”); Everyday Interference: reports difficulty concentrating and performing 
activities and tasks while experiencing negative emotions (e.g., “When I feel 
bad, I have difficulty concentrating”; Emotional Inattention: reports inattention 
and lack of awareness of emotional responses (e.g., “When I feel bad, I 
recognize my emotions”); Emotional confusion: shows the extent to which 
individuals know and are clear about the emotions they are experiencing (e.g., 
“I am confused about what I feel”); and Emotional rejection: expresses the 
tendency to have secondary negative emotional responses to the negative 
emotions experienced by the person, or the non-acceptance of anguish (e.g., 
"When I feel bad, I am ashamed to feel that way"). The reliability of the original 
scale is optimal, with a Cronbach's alpha of .93. The Cronbach's alpha of the 
subscales is between .73 and .93. In addition, the reliability of re-test in a period 
of 6 months was adequate, indicating temporary stability (Hervás & Jódar, 
2008). The instrument in this study has a Cronbach's alpha of .90 on the total 
scale and between .82 and .92 on the subscales. 

c) Exercise Dependence Scale-Revised (EDS-R; Downs et al., 2004), translated and 
validated by Sicilia and González-Cutre (2011). The EDS-R assesses the risk of 
exercise dependence in athletes. It consists of 21 items and seven subscales with 
which it measures the degree of physical exercise dependence: (1) Tolerance: 
refers to the need to increase the amount of exercise to achieve the expected 
effect (e.g., "I constantly increase the duration of my practice exercise to achieve 
the desired benefits or effects"); (2) Withdrawal syndrome: manifests the 
amount of exercise performed to relieve or avoid withdrawal symptoms and the 
malaise produced by not practicing physical exercise (e.g., "I practice physical 
exercise to avoid feeling in a bad mood"); (3) Desired effects: reflects the 
performance of physical exercise in a time or amount greater than planned (e.g., 
"I practice physical exercise for longer than I usually want to”); (4) Lack of 
control: reflects a persistent desire or unsuccessful effort to reduce or control 
physical activity (e.g., “I am unable to reduce the frequency with which I 
exercise”); (5) Reduction of other activities: manifests the reduction of social, 
professional, or recreational activities to practice physical exercise (e.g., “I would 
like to exercise more than being with my family and friends”); (6) Time: reflects 
the amount of time invested in the practice of physical exercise (e.g., “I spend 
most of my free time doing physical exercise”); (7) Continuity: reflects the 
maintenance of the practice of physical exercise despite the awareness of a 
persistent psychological or physical problem, probably caused or worsened by 
physical exercise, such as continuing to run despite an injury (e.g., “I practice 
physical exercise despite persistent physical problems”). Responses were 
measured using a Likert scale from 1 to 6 (1= never, 6= always). A higher score 
signals more symptoms of physical exercise dependence. This scale 
conceptualizes physical exercise dependence based on the substance 
dependence criteria of the DSM-IV-TR (APA, 2000) and allows physical exercise 
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practitioners to be classified into three groups: at risk of dependence (scores 5-
6 in at least three of the seven criteria), non-dependent symptomatic (scores 3-
4 in at least three criteria, or 5-6 combined with 3-4 in three criteria, but without 
meeting risk conditions) and asymptomatic non-dependent (scores 1-2 in at 
least three criteria, but without meeting the conditions of symptomatic non-
dependent). The reliability of the original instrument is adequate, with a 
Cronbach's alpha value of .92 for the total scale and between .68 and .85 for 
its subscales. Regarding validity, it showed adequate criterion validity: it was 
found that the highest scores in physical exercise dependence corresponded to 
a greater frequency of physical activity practice. The reliability of the instrument 
in this study is Cronbach's alpha of .92 and the reliability of its subscales was 
between .59 and .88. 
 

Procedure 
 
For the collection of data and administration of the questionnaire, voluntary 

participation was requested through social media and in sports entities (clubs and 
federations) with endurance sport practitioners. The questionnaires were answered 
using an online form, which included a cover letter with the objectives of the study 
and required the informed consent of the participants. Participation was anonymous 
and voluntary. The contact details of the principal researcher of the study were 
included. The procedure was approved by the Ethics and Research Committee of 
the authors' university. 

 
Data analysis 

 
First, the normality of the sample was checked through Kolmogorov-Smirnov 

test; after finding that the sample did not have a normal distribution, non-parametric 
test were chosen. The mean differences between symptomatic dependents, 
symptomatic non-dependents and asymptomatic non-dependents to physical 
exercise (tolerance, abstinence, time, continuity, desired effects, lack of control, 
reduction of other activities) were analyzed, as well as; difficulties in emotional 
regulation (inattention, rejection, confusion, interference, lack of control) and 
positive and negative affectivity through Kruskal-Wallis test. Afterwards, intergroup 
differences were evaluated with a post hoc analysis using the Bonferroni test. The 
effect size was also calculated with eta squared, where the most commonly used 
classification levels are: 0.01= small; 0.06= medium; 0.14= large. 

Next, the correlations between physical exercise dependence (tolerance, 
abstinence, time, continuity, desired effects, lack of control, reduction of other 
activities), difficulties in emotional regulation (inattention, rejection, confusion, 
interference, lack of control), and positive and negative affectivity were analyzed 
through Rho Spearman correlations. 

Third, the predictive role of emotional regulation difficulties (inattention, 
rejection, confusion, interference, lack of control) in relation to physical exercise 
dependence (tolerance, withdrawal, desired effects, lack of control, reduction of 



 Exercise dependence, emotional regulation, and negative affectivity 187 

other activities, time, continuity) was evaluated by means of multiple stepwise 
regression analysis. 

Finally, a multiple mediation analysis was performed using the INDIRECT macro 
of Preacher and Hayes (2008). The mediating role of emotional regulation difficulties 
between negative affectivity and physical exercise dependence was analyzed. In this 
case, age and gender were included as covariates. Seven models were analyzed to 
analyze the mediating role of emotional regulation with each of the seven subscales 
of the EDS-R (Sicilia & González-Cutre, 2011). To verify the mediating effect of 
emotional regulation between negative affectivity and physical exercise 
dependence, it was first found that the relationship between the independent 
variable (negative affectivity) and the mediating variables (emotional regulation 
difficulties) (path-a) and the mediating variables and the dependent variable 
(physical exercise dependence) (path-b) were significant. Next, the total effect (path-
c) of the independent variable on the dependent variable together with the 
mediating variables was checked. In addition, the direct effect (path-c') of the 
independent variable on the dependent variable was controlled, controlling the 
effect of the mediating variables. When the total effect (path-c) is significant, but 
the direct effect (path-c') is not, a total mediation effect is considered to exist. On 
the other hand, when the total effect and the direct effect are significant, the 
mediation effect is considered to be partial.  
 

Results 
 
The mean differences between symptomatic dependents, symptomatic non-

dependents and asymptomatic non-dependents in relation to physical exercise 
(tolerance, abstinence, time, continuity, desired effects, lack of control, reduction of 
other activities) were analyzed, as well as difficulties in emotional regulation 
(inattention, rejection, confusion, interference, lack of control) and positive and 
negative affectivity by Kruskal-Wallis test (Table 1). The results indicated that the 
differences were significant in all variables except inattention in emotional regulation 
difficulties and in positive affectivity.  

Next, a post hoc analysis was carried out using the Bonferroni test to assess 
intergroup differences. Regarding physical exercise dependence, significant 
differences were found between the three groups (symptomatic dependent, 
symptomatic non-dependent and asymptomatic non-dependent) on all subscales 
(tolerance, withdrawal, time, continuation, desired effects, lack of control, reduction 
of other activities). In the case of emotional regulation difficulties (total, rejection, 
confusion, and lack of control), the participants who were identified as dependent 
had significantly higher scores than the symptomatic non-dependent and 
asymptomatic non-dependent. In contrast, on the interference subscale, the 
asymptomatic non-dependent group scored significantly lower than the 
symptomatic dependent and symptomatic non-dependent groups. Finally, 
significant differences were found between the three groups in negative affectivity,  
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Table 1  
Comparison between dependent, symptomatic non-dependent and asymptomatic non-
dependent practitioners in relation to exercise dependence, emotional regulation, and 

positive and negative affect 
 

Variables 
Dependent 

(n= 75) 

Symptomatic 
non-

dependent (n= 
264) 

Asymptomatic 
non-

dependent 
(n= 36) 

Kruskal-
Wallis 
(df) 

η² 

M (SD) M (SD) M (SD) 
Dependence      

Total 75.50 
(14.63)b,c 

46.32 
(11.97)a,c 

28.33 
(6.85)a,b 

190.643 
(2,372)* 

.56 

Tolerance 
13.25 

(3.22)b,c 
8.40 

(3.74)a,c 
4.97 

(2.81)a,b 
111.209 
(2,372)* .30 

Withdrawal 
11.89 

(3.80)b,c 
7.51 

(3.60)a,c 
4.05 

(1.41)a,b 
100.928 
(2,372)* .28 

Time 13.09 
(2.72)b,c 

8.19 
(3.39)a,c 

4.91 
(2.39)a,b 

127.652 
(2,372)* 

.35 

Continuance 9.81 
(3.56)b,c 

6.06 
(2.90)a,c 

3.69 
(1.14)a,b 

92.138 
(2,372)* 

.26 

Intention effects 
8.65 

(3.23)b,c 
5.03 

(2.01)a,c 
3.33 

(.86)a,b 
112.214 
(2,372)* .34 

Lack of control 10.12 
(3.65)b,c 

5.84 
(2.49)a,c 

3.41 
(1.07)a,b 

118.971 
(2,372)* 

.35 

Reduction in 
other activities 

8.68 
(3.15)b,c 

5.27 
(1.94)a,c 

3.94 
(1.65)a,b 

95.302 
(2,372)* 

.31 

Emotion regulation      

Total 
65.52 

(19.42)b,c 
55.52 

(17.77 )a,c 
48.80 

(14.69)a,b 
25.770 

(2,372)* 
.07 

Lack of 
awareness 

9.94 
(3.65)a,b 

9.29 
(3.39)a 

9.05 
(4.00)b 

2.490 
(2,372) 

.00 

Non-acceptance 
16.44 

(6.31)b,c 
13.57 

(5.65)a,c 
11.83 

(5.11)a,b 
20.106 

(2,372)* .05 

Lack of clarity 
9.62 

(4.11)a,b 
7.57 

(3.05)a 
6.88 

(2.33)b 
19.965 

(2,372)* .07 

Goal-oriented 
behavior 

10.12 
(3.51)b 

9.35 
(3.52)a 

7.58 
(3.12)a,b 

14.593 
(2,372)* 

.03 

Lack of control 
19.38 

(7.96)a,b 
15.72 
(6.51)a 

13.44 
(4.30)b 

20.069 
(2,372)* .06 

Affect      

Positive  26.08 
(8.93)b,c 

26.78 
(6.53)a,c 

29.13 
(6.52)a,b 

4.873 
(2,372) 

.01 

Negative 11.60 
(6.86)b,c 

7.78 
(5.83)a,c 

4.72 
(5.01)a,b 

35.164 
(2,372)* 

.09 

Note: *p≤  .05. 
 
with the highest scores in the symptomatic dependent group and the lowest scores 
in the asymptomatic non-dependent group. The effect size was large for all the 
variables of the physical exercise dependence; it was medium for emotion regulation 
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total; emotion regulation lack of clarity and lack of control and negative affect; 
finally, it was small for emotion regulation lack of awareness, non-acceptance, goal-
oriented behavior and positive affect. 

Correlations between physical exercise dependence (tolerance, abstinence, 
time, continuity, desired effects, lack of control, reduction of other activities), 
difficulties in emotional regulation (inattention, rejection, confusion, interference, 
lack of control) and positive and negative affectivity through Rho Spearman 
correlations (Table 2). Physical exercise dependence correlated positively and 
significantly to emotional regulation difficulties and with negative affectivity. 
Emotion regulation difficulties correlated positively and significantly with negative 
affectivity, and negatively and significantly with positive affectivity.  

Third, a multiple stepwise regression analysis was carried out to assess the 
predictive role of emotional regulation difficulties (inattention, rejection, confusion, 
interference, lack of control) in relation to physical exercise dependence (tolerance, 
abstinence, time, continuity, desired effects, lack of control, reduction of other 
activities). Seven different models were analyzed, in which the emotional regulation 
difficulties subscales were predictor variables for each of the seven physical exercise 
dependence subscales. The results have shown that emotional regulation difficulties 
would be predictors of physical exercise dependence. More specifically, confusion 
was found to be predictive of tolerance; rejection, confusion and inattention were 
predictors of withdrawal; confusion and inattention were predictors of time; 
rejection and confusion were predictors of continuity; rejection was a predictor of 
desired effects; lack of control and confusion were predictors of lack of control and 
reduction of other activities (Table 3). 

Finally, according to the results obtained in the correlations, the mediating role 
of emotional regulation difficulties (M) between negative affectivity (IV) and physical 
exercise dependence (tolerance, abstinence, time, continuity, desired effects, lack of 
control, reduction of other activities) (DV) was analyzed through seven multiple 
mediation models (Preacher & Hayes, 2008). In all cases, age and gender were 
included as covariates to control their effect.  

First, the relationship between negative affectivity (IV) and the mediating 
variables (the five emotional regulation subscales) was checked to be significant 
(path-a). Once confirmed, the relationship between the mediating variables and 
physical exercise dependence in the seven subscales that make it up (DV) were 
verified to be significant (path-b). It was then checked that the total effect between 
negative affectivity (IV) and physical exercise dependence in each subscale 
(tolerance, abstinence, time, continuity, desired effects, lack of control, reduction of 
other activities) (DV) was significant (path-c), and that the direct effect between 
negative affectivity (IV) and physical exercise dependence in each subscale 
(tolerance, abstinence, time, continuity, desired effects, lack of control, reduction of 
other activities) (DV), controlling the effect of the mediating variables, were 
significant (path-c’). In addition, the effect of age and gender as covariates was 
controlled. 

The results showed that emotional regulation difficulties had a mediating effect 
between negative affectivity and physical exercise dependence in four of its 
subscales: abstinence, time, reduction of other activities, and desired effects. More   
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Table 3 
Multiple linear regression of emotional regulation difficulties and exercise dependence 

 
Models B β t Sig. 

Tolerance 
(R= .15, R2= .02, corrected R2=  .02, p=  .00)     

Lack of clarity .19 .15 2.87 .00*** 
Withdrawal 
(R= .41, R2= .17, corrected R2=  .16, p=  .00)     

Non-acceptance .21 .30 5.39 .00*** 
Lack of clarity .28 .22 3.48 .00*** 
Lack of awareness -.17 -.15 -2.56 .01** 

Time 
(R= .24, R2= .06, corrected R2=  .05, p< .001)     

Lack of clarity .34 .29 4.76 <.001*** 
Lack of awareness -.18 -.16 -2.55 .01** 

Continuance 
(R= .28, R2= .08, corrected R2=  .07, p< .001)     

Non-acceptance .11 .19 3.35 <.001*** 
Lack of clarity .13 .12 2.13 .03* 

Intention effects 
(R= .29, R2= .08, corrected R2=  .08, p< .001)     

Non-acceptance .14 . 29 5.85 <.001*** 
Lack of control 
(R= .32, R2= .11, corrected R2=  .10, p< .001)     

Lack of control .09 .19 3.25 .001*** 
Lack of clarity .18 .19 3.22 .001*** 

Reduction in other activities 
(R= .42, R2= .18, corrected R2=  .17, p<  .001)     

Lack of control .12 .31 5.58 <.001*** 
Lack of clarity .14 .17 3 .09 .00*** 

Note: ***p< .001; **p< .01; *p< .05. 
 

specifically, the mediating relationship between negative affectivity and physical 
exercise dependence (Abstinence) was significant in the mediating variables of 
rejection and confusion, with a partial mediation effect. When checking the partial 
effect of the covariates, it was found that age had a significant effect (Figure 1).  

The mediating variable confusion was significant in the mediational relationship 
between negative affectivity and physical exercise dependence (Time). Regarding 
the total effect, a significant relationship was identified between negative affectivity 
and physical exercise dependence (time). In contrast, the direct effect, the effect of 
the mediating variables on the relationship between the independent and the 
dependent variable, was not significant, obtaining a total mediation effect. Finally, 
the two covariates were significant, so both gender and age have an influence on 
the relationship between the independent variable and the dependent variable 
(Figure 2). 
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Figure 1 
Mediational effect of emotional regulation with negative affectivity and physical exercise 

dependence - Withdrawal 

 
Note: ***p< .001; **p< .01; *p< .05. 
 

Figure 2 
Mediational effect of emotional regulation with negative affectivity and physical exercise 

dependence – Time 

 
Note: ***p< .001; **p< .01; *p< .05 
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Figure 3 
Mediational effect of emotional regulation with negative affectivity and physical exercise 

dependence - Intention effects 

 
Note: ***p< .001; **p< .01; *p< .05 

Figure 4 
Mediational effect of emotional regulation with negative affectivity and exercise 

dependence - Reduction in other activities 

 
Note: ***p< .001; **p< .01; *p< .05 
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Regarding the mediational relationship between negative affectivity and 
physical exercise dependence (desired effects) and physical exercise dependence 
(reduction of other activities), it was significant with the mediating variable lack of 
control. Both path-c and path-c’ were significant, so it is a partial mediational effect. 
Regarding the covariates, both age and gender were significant (Figures 3 and 4). 
 

Discussion 
 
The objective of this study was to evaluate the differences in negative affectivity 

and emotional regulation according to the practice profile of physical exercise 
(dependent and non-dependent); analyze the relationship between physical exercise 
dependence, emotional regulation, and negative affect; and study the mediating 
role of emotional regulation in said relationship.  

Firstly, analyzing the difference in means according to physical exercise practice 
profile (symptomatic dependents, symptomatic non-dependents, and asymptomatic 
non-dependents) resulted in higher symptomatic dependents scores in emotional 
regulation difficulties and in negative affectivity. People at high risk of physical 
exercise dependence may have difficulty coping with negative emotional states 
(Hamer & Karageorghis, 2007; Szabo, 1995, 2010). Based on the affectivity 
regulation hypothesis for physical exercise dependence proposed by (Hamer & 
Karageorghis, 2007), this study supports the statement that dependent subjects 
need increasingly more physical exercise, both in quantity and intensity, to continue 
experiencing the improvements that physical exercise leads to in terms of affectivity 
and mood. Consequently, they could use physical exercise as an affect regulation 
technique (Kun et al., 2021). Alcaraz-Ibáñez et al. (2022) suggest that the adoption 
of physical exercise as a coping strategy in the face of negative emotions related to 
depression is common in recreational practitioners. This phenomenon may be due 
to the subjects' rejection of the emotions they are feeling. Not accepting emotions 
is rooted in avoiding unpleasant situations or tolerance to anguish in such a way 
that it can favor the development of addictive behaviors with the aim of avoiding 
unpleasant internal experiences. The results of this study resemble previous studies 
in concluding that emotional discomfort is a determining factor for the development 
of physical exercise dependence. Next, it was found that physical exercise 
dependence correlated positively with difficulties in emotional regulation and with 
negative affectivity. These results suggest that similar to other behavioral addictions 
such as pathological gambling (Estévez, Jauregui, et al., 2017; Marchica et al., 
2019), there is a relationship between addictive behaviors, emotional regulation 
difficulties and negative affectivity (Baker et al., 2021; Baker et al., 2004). In the case 
of physical exercise dependence, the role of emotion regulation is still poorly 
understood to date (Kun et al., 2021). There are nonetheless results that predict that 
anxiety leads to increasing the time or volume of physical exercise in search of 
positive emotions (Lukács et al., 2019; Schüler et al., 2018). It has also been found 
that low satisfaction of basic psychological needs is the cause of anxiety and 
consequently predicts a greater risk for the development of physical exercise 
dependence (Schüler et al., 2018). Meanwhile, Kun et al. (2021) suggest that 
difficulties in emotional and affect regulation are positively related to the risk of 
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addiction to physical exercise. Therefore, the results obtained in this study reinforce 
the contributions made by the authors mentioned above. Emotional regulation 
difficulties also correlated positively and significantly with negative affectivity. These 
results confirm those of other studies, which have found that difficulties in 
emotional regulation may explain problems associated with negative affectivity, 
anxiety, and depression (Salsman & Linehan, 2012). 

The stepwise regression analysis carried out allowed identifying that emotional 
regulation difficulties were predictors of physical exercise dependence. These results 
are consistent with previous studies that have shown that substance addictions and 
behavioral addictions are positively related to emotional deficits (Di Trani et al., 
2017; Garland et al., 2018; Kun et al., 2021; Kun & Demetrovics, 2010). Li et al. 
(2015) found that the risk of physical exercise dependence was closely related to 
depression, negative mood, and anxiety. Several authors suggest that these findings 
may be linked to mood variability associated with withdrawal symptoms (Adams, 
2009; Berczik et al., 2012; Hamer & Karageorghis, 2007). 

The most dominant variables in the relationship between difficulties in 
emotional regulation and physical exercise dependence were confusion, rejection, 
inattention, and lack of control. These results are consistent with studies linking 
alexithymia with addictive disorders (Bonnet et al., 2013; De Rick & Vanheule, 2007; 
De Timary et al., 2008; Dorard et al., 2008; Handelsman et al., 2000; Haviland et 
al., 1994; Taylor et al., 1991; Thorberg et al., 2009). That is, lack of emotional clarity 
(confusion), which was the most relevant variable in the relationship between 
emotional regulation difficulties and physical exercise dependence. Alexithymia 
consists of the lack of ability to identify and describe feelings and emotions. Subjects 
suffering from alexithymia try to regulate their emotional states through compulsive 
and impulsive acts (Taylor et al., 1991). 

Likewise, these results show similarities with studies carried out on other 
behavioral addictions, which suggest that gambling disorder is a tool for coping with 
unwanted events (Jauregui et al., 2016; Riley, 2014). In other words, in this study 
emotional rejection is reflected in the desire to avoid unpleasant emotions and 
experiences, in the continuity shown by the subjects in the practice of physical 
exercise despite knowing that they have a persistent or recurrent physical or mental 
problem caused by said practice. Also, in the continuity of practice despite not 
wanting to in order to avoid the malaise generated by not doing physical exercise 
and, finally, in the practice of physical exercise in greater quantities or for a longer 
period than what was programmed. In other addictions, like in gambling addiction 
for example, evidence confirms that individuals use it to avoid unpleasant emotions, 
which is related to the rejection of these emotions (Jauregui et al., 2016; Riley, 
2014). Thus, as occurs in gaming disorder (Estévez, Jauregui, et al., 2017; Marchica 
et al., 2019), it is suggested that lack of emotional regulation is more likely to be 
associated with physical exercise dependence in subjects who use physical exercise 
as an escape route. 

These findings are also associated with research that relates impulsive behaviors 
as a tool to regulate negative emotions and as a consequence of failures in self-
control (Jauregui et al., 2016; Tice et al., 2001). In other words, subjects have the 
desire to reduce the amount or time they dedicate to the practice of physical exercise 
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and try to, but the attempts are not successful. As a result of self-control failures, 
individuals dependent on physical exercise abandon or reduce social, work, or 
recreational activities, substituting them for the practice of physical exercise. 
Difficulties in emotional regulation and impulsivity have been related as determining 
factors in the development of addictive behaviors (Estévez et al., 2021). However, 
the results found in this study are novel, since there is a lack of studies that have 
analyzed this relationship with physical exercise dependence. 

In turn, it is confirmed that difficulties in emotional regulation are mediators 
between negative affectivity and physical exercise dependence in four of the 
subscales: withdrawal syndrome, time, reduction of other activities, and desired 
effects. In this case, it is confirmed that confusion, rejection, and neglect are the 
most prominent variables. These results are novel in physical exercise dependence, 
but they are similar in other addictions such as gambling disorder (Estévez et al., 
2014), hypersexuality (Garofalo et al., 2016) and alcohol or drug consumption (Fox 
et al., 2008; Gratz et al., 2007). The covariant age, in turn, has a significant effect 
in all the variables. Several authors state that symptoms of exercise dependence 
decrease with age (Costa et al., 2013). This may have two explanations: the first is 
that physical activity levels can gradually decrease with age (Brunet & Sabiston, 
2011) and the second is that in adulthood the ability to regulate emotions is usually 
more developed (Birditt et al., 2005; Magai et al., 2006). 

One of the limitations of this study is that causal relationships cannot be 
established since the study is cross-sectional. A future improvement of the research 
would be to propose a longitudinal study. On the other hand, the type of sport 
practiced could influence the profile of physical exercise dependence, so future 
studies could include the analysis of the different profiles of dependence depending 
on the physical exercise practiced. In addition, positive and negative affectivity have 
been evaluated using an instrument that measures the frequency of certain 
emotions in a time interval, so there could be a bias when collecting information. 
Likewise, the psychometric properties of the EDS-R instrument in this study are not 
entirely satisfactory given that in the subscale reduction of other activities the 
Cronbach’s alpha value is .59. 

For future lines of research, it is important to keep in mind that exercise 
dependence is a maladaptive behavior without substance intake; however, the EDS-
R scale conceptualizes exercise dependence based on the criteria for substance 
dependence. Therefore, it would be of interest to explore the specific aspects that 
characterize exercise dependence as has been done in other addictions, such as 
pathological gambling. On the other hand, the currently validated version of the 
EDS-R questionnaire has been preserved in this study, but this version is based on 
the DSM-4-TR (APA, 2000) classification system, so it would be interesting to update 
the tool to the DSM-5 (APA, 2013) criteria where the impact and social deterioration 
caused by addictions are included. Regarding data analysis, given the high number 
of dependent variables, it would be of interest to perform multivariate analyses in 
future studies in which the sample has a normal distribution. Moreover, future 
studies could include the analysis of specific emotional disorders, such as anxiety or 
depression. On the other hand, the effect of age is significant in the variables 
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studied. Future studies could carry out cohort studies to determine the different 
existing profiles according to age.  

In conclusion, this study has found that there are significant differences 
between the three groups (symptomatic dependents, symptomatic non-
dependents, and asymptomatic non-dependents), and that dependents score 
significantly higher in emotional regulation difficulties and in negative affectivity. In 
addition, a relationship has been found between these variables, with emotional 
regulation being a predictor of physical exercise dependence. Finally, a mediating 
effect has been found between difficulties in emotional regulation, negative 
affectivity, and physical exercise dependence. This study has been of interest since it 
has confirmed the vulnerability of difficulty in regulating emotions, in relation to 
negative affectivity, in terms of the development of physical exercise dependence, 
and allows drawing parallels with other addictions. These results show that 
improving emotional regulation skills could be of interest for the development of 
preventive actions against the appearance of physical exercise dependence, as well 
as for carrying out clinical interventions in people who show symptoms of 
dependence. 
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