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Abstract

To analyze how mood status of veteran endurance
athletes is modified in training and resting days, accor-
ding to addiction level toward endurance running. 30
veteran endurance athletes participated in this study
(age=40.53+8.20 years). The Negative Addiction Scale
(NAS) and the Profile of Mood Status (POMS) were used.
Participants were classified like an addicted when obtai-
ned a score >5 in NAS. Athletes performed the POMS in
non-successive days, 4 training days and 4 resting days.
The addicted athletes significantly increased (p<.05)
the scores in tension, depression and anger in resting
days. In non-addicted group, the tension is significantly
increased (p=.015) in resting days, Non-addicted group
showed in resting days, significant lower values (p<.05)
in tension, depression, fatigue and anger than addicted
group. Non-addicted athletes showed an iceberg profi-
le in training and resting days, while addicted athletes
only in training days. Significant correlations (p<.05)
were found between NAS and tension, depression, fa-
tigue and anger in resting days. The veteran endurance
athletes with negative addiction to running modify the
mood state in resting days, even when the rest is plan-
ned, and an increase in tension, depression, and anger
values is produced.

Key words: anger, depression, fatigue, running.
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Resumen

El objetivo de este estudio ha sido analizar la
modificacion del estado de animo en corredores
veteranos los dias que entrenan y descansan, en
relaciéon a su nivel de dependencia a la carrera de
resistencia. Han participado 30 atletas veteranos de
resistencia (edad=40.53+8.20 afos). Se emplearon
la Negative Addiction Scale (NAS) y el Profile of
Mood Status (POMS). Los atletas se clasificaron como
adictos con una puntuacion >5 en la escala NAS. Los
atletas cumplimentaron el cuestionario POMS de
manera no consecutiva 4 dias de entrenamiento y 4
dias de descanso durante un mes. Los atletas adictos
experimentan un incremento significativo (p<.05) de la
tension, la depresion y la célera los dias de descanso.
En el grupo no adicto la tension se incrementa de
manera significativa (p=.015) en los dias de descanso.
En los dias de descanso, el grupo no adicto muestra de
manera significativa (p<.05) menores valores de tensién,
depresion, fatiga y célera que el grupo adicto. Los
atletas no adictos muestran un perfil iceberg los dias
de entrenamiento y descanso, los atletas adictos sélo
los dias de entrenamiento. Se observan correlaciones
significativas (p<.05) entre la escala NAS y la tension,
depresion, fatiga y colera los dias de descanso. Los
corredores de resistencia con adicciéon negativa a la
carrera modifican su estado de animo en los dias que
descansan, incluso estando el descanso programado,
incrementando la depresion, la coleray la tension.

Palabras clave: cdlera, depresion, fatiga, corredores.
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Introduction

In the last few years, there has been an important
increase in the participation of veteran runners in
endurance races (Wilhelm, 2014). Running as an
activity to improve health and personal performance
has become increasingly widespread among the
recreational population. Today, the number of
participants in popular endurance races has increased,
along with the number of organized running races.
For instance, in the half marathon of Valencia 2020,
Spain, 19,076 runners (19.51% women) finished the
race. The popular phenomenon of running is due,
among other factors, to the satisfaction of physical
and psychological health needs, goal achievement,
tangible rewards, social influences, and easy availability
(Carmack, & Martens, 1979).

In addition, physical exercise is both physically
and psychologically beneficial for health (Castillo et
al., 2005; Garzén et al., 2005; Reynaga-Estrada et al.,
2016). One of these benefits is related to the mood,
which improves after training in both active and non-
active people (Bonet et al., 2017). However, despite
these benefits, some people can train without limits,
in unhealthy and compulsive degrees, to make exercise
in some cases harmful (Glass et al., 2004; Hausenblas,
& Symons, 2002; Ruiz-Juan et al., 2016; Szabo, 2000)
and addictive.

In the field of sports addiction, it is necessary to
differentiate two concepts, on the one hand, the positive
addiction that Glasser (1976) defines as physically and
psychologically benign changes produced by regular
physical exercise. On the other hand, the negative
addiction, characterized by three fundamental conse-
quences: (i) it is used as a technique for coping rather
than seeking rewarding stimuli, (ii) is associated with
the onset of withdrawal symptoms and, (iii) interferes
with work and social and family responsibilities
(Morgan, 1979). Another important phenomenon
that characterizes addiction to physical activity is that
it substitutes other types of behaviors (e.g., work,
relationships with the family and children and health
habits), which is why it interferes extraordinarily
in the life of the addict. Therefore, dependence on
sports practice can lead to a reduction in quality of life
(Landolfi, 2013; Reynaga-Estrada et al., 2016; Salas et
al., 2013) affecting physical health (e.g., running while
injured or sick despite the medical) and psychosocial,
with deterioration of social and personal life and
processes of anxiety and concentration (Bamber et al.,
2000; Meeusen et al., 2006).

Deprivation of physical exercise has been a strategy
used for the analysis of addiction to it, thus the

diagnostic criteria include the so-called withdrawal
symptoms, expressed as the deterioration of mood
status in the situation of interruption of physical
exercise (Guszkowska, 2012). Symptoms of addiction
(e.g., anxiety, restlessness, a feeling of guilt, tension and
discomfort, apathy, nausea, lack of appetite, insomnia
and headaches) appear in athletes within 24 to 36
hours after missing a training session planned (Aidman
& Woollard, 2003). Profile of Mood States (POMS) is
commonly used to measure mental health in athletes
(Rowley et al., 1995). Morgan (1980) established an
iceberg-type mood profile as a characteristic of elite
athletes and depicted a graph showing high vigor scores
well above tension, depression, hostility, fatigue and
confusion. Athletes with below-norm scores on the
Tension, Depression, Confusion, Anger, and Fatigue
scales, and above Force, are said to have a positive
profile that graphically represents an iceberg (Rowley
etal., 1995).

Various studies have examined the consequences
of the deprivation of physical exercise in different
groups of subjects, from students to various athletes
such as cyclists, runners and swimmers, with different
deprivation protocols from 24 h to 14 days (Berczik
et al., 2014; Egorov, & Szabo, 2013; Landolfi, 2013;
Marquez, & De la Vega, 2015; Nogueira et al., 2017,
Parastatidou et al., 2014), indicating mood disorders
such as increased anxiety, fatigue, depression, mental
confusion, tension, reduced self-esteem and vigor.
Most of these studies do not specify an essential
aspect that could affect mood modification in the
absence of physical exercise, such as the degree of
prior dependence of the subject, an aspect that could
more accurately determine the severity of symptoms
and consequences of deprivation; especially in veteran
athletes who could present high levels of socio-family
and work responsibilities. Therefore, the objective
of this study is to analyze the change in mood status
in experienced veteran runners in both resting and
training days, in relation to their level of dependence
on endurance running,.

Material and methods
Participants

Thirty subjects, 28 men and 2 women, with a mean
age of 40.53 + 8.20 years, voluntarily participated in
this study. The athletes were recruited from different
athletic clubs in Andalucia (Spain). The sample size is
similar to previous studies (Hausenblas et al., 2008;
Weinstein et al., 2007). All subjects filled out a prior
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consent and voluntary participation form in this
study. Inclusion criteria were: (i) three or more years of
experience in running; (ii) veteran athletes (> 35 years)
as athletic categories of the Royal Spanish Athletics
Federation; (iii) not have any cognitive disease or
intellectual disability; (iv) train regularly, at least,
three 3 running sessions per week (athletes who had
been away from sports for more than a week for some
reason were excluded from the sample). The study was
carried out in compliance with the standards of the
Declaration of Helsinki (version 2008) and following
the guidelines of the European Community for Good
Clinical Practice (111/3976/88 of July 1990), as well
as the Spanish legal framework for clinical research in
humans (Royal Decree 561/1993 on clinical trials) and
the reference to the Declaration of Helsinki (2013).
Informed consent and the study were approved by the
Bioethics Committee of the University of Jaén.

Materials and testing

To analyze addiction to endurance running, the
Negative Addiction Scale (NAS) was used (Hailey, &
Bailey, 1982). The instrument evaluates the psy-
chological aspects of the negative dependence on
career practice through a range of 13 items, assigning
a score to each item (0 or 1); obtaining a scale of 14
points. High values are associated with higher levels
of negative addiction. To define when athletes had
negative symptoms of exercise addiction, a cut-off
point of 5 points was used (Modolo et al., 2011),
athletes with values above this score were placed in
the symptoms of negative addiction. For this study,
a Spanish translation of the original version of the
Negative Addiction Scale (Hailey, & Bailey, 1982) has
been made. The scale has been translated using the
reverse translation strategy (Hambleton, 1996).
During this process, the original scale was translated
into Spanish by a group of translators and, later,
another group translated the scale back to the original
language. The accuracy of the translation was judged
according to the degree of coincidence with the original
version. In this study, a Cronbach’s Alpha value of
0.744 was obtained.

Mood was assessed through the POMS (McNair et
al., 1971) in the 29-item version, adapted and validated
in Spanish (Fuentes et al., 1995). In this version, the
dimensions that make up the test are as follows:
tension, anger, vigor, fatigue and depression. The
scale score is between 0 to 4 points in each item. In this
study, a Cronbach’s Alpha value of 0.794 was obtained.

The Borg scale (1962) was used to assess the rating
of perceived exertion (RPE) after training. In addition,
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a sociodemographic questionnaire carried out ad hoc
was used, which included aspects related to age, sex,
studies, marital status, occupation, years of training, if
federated, duration of the sessions, number of sessions
and if you had personal trainer.

Procedure

In a self-administered and individual way, the
participant filled out the NAS and sociodemographic
questionnaire, respecting the confidentiality of the
data and clarifying the doubts that arose. Participants
were instructed to fill out 8 forms on the POMS scale
non-consecutively, 4 days of training and 4 days of
rest within one month. In both cases, they would be
filled out just before bed, at the end of the day. This
procedure of analysis of the mood in the days of absence
of training and rest was adjusted to the type of training
that this type of athletes carry out, which, not being
professional athletes, did not present rigorous training
routines, so, it is difficult to know exactly training and
rest days well in advance. Furthermore, unlike other
training deprivation studies (Berlin et al., 2006; Conboy,
1994; Glass et al., 2004; Mondin et al., 1996) that used
an acute (24h) or chronic withdrawal from training (14
days); the novel procedure of this study has been the
monitoring of the state of mind for a month on days
of absence and the presence of programmed training,
known and freely chosen by the subject.

Statistical analysis

The analysis statistical data was performed using
the statistical program SPSS., V.19 0.0 for Windows
(SPSS Inc., Chicago, USA). Data are shown in des-
criptive statistics of mean, standard deviation
and percentage. Tests of normal distribution and
homogeneity (Kolmogorov-Smirnov and Levene’s
respectively) were conducted on all data before
analysis. The Chi square test and the T test were used
to analyze the homogeneity of groups in relation to the
sociodemographic variables. The comparison between
groups differentiated according to the NAS scale was
performed using the U Mann —~Whitney test and the
Wilcoxon test to analyze the differences in each group
between days of rest and training in the POMS scale.
Spearman correlation was performed between the
NAS scale and the dimensions of the POMS scale on
training and rest days. Additionally, effect sizes for
group differences were expressed as Cohen’s d (Cohen,
1988); effect sizes are reported as: trivial (<0.2), small
(0.2-0.49), medium (0.5-0.79), and large (20.8) (Cohen,
1988). The significance level was set at p<0.05.
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Results

Table 1 shows the sociodemographic information
of the athletes classified regarding to the NAS scale.
Significant differences (p <.001) were found on the
NAS scale between the group of athletes addicted to
endurance running (6.78 + 1.84) and non-addicted
(2.18 £1.37). Between-group significant differences (p
=.001) were also found in the age, with lower years old
for the addicted group. No significant differences were
found in the rest of the sociodemographic variables
(p2.05).

Table 2 shows the results of the different dimensions
of the POMS scale on days with training and without
training in the athletes addicted and non-addicted to
endurance running. Addicted athletes experienced a
significant increase (p <.05) in tension, depression
and anger on resting days. In the non-addicted group,
the tension on resting days increased significantly (p
=.015). In both groups, fatigue on resting days was
significantly reduced (p <.01). On resting days, the
non-addicted group showed significantly (p <.05) lower
values of tension, depression, fatigue and anger than
the addicted group.

Table 1. Sociodemographic variables in runners addicted and non-addicted to the endurance running.

Addicted Non-addicted value Cohen’s d
n=14 n=16 P
NAS scale. Mean (DT) 6.78 (1.84) 2.18 (1.37) <.001 2.965
Age (years). Mean (DT) 35.64 (7.04) 44.81 (6.72) .001 1.381
No studies 2(14.3) 0 (0.0)
0.212
Primary studies 0 (0.0) 2(12.5)
Educational level n (%) y .156 0.226
Secondary studies 2(14.3) 5(31.3) 0.124
0,016
University studies 10 (71.4) 9 (56.2)
Single 6 (42.9) 2(12.5) 0,135
Marital status n (%) Married / in couple 8 (57.1) 13 (81.3) .130 0.072
Widower 0(0.0) 1(6.2) 0,224
Works 9 (64.3) 12 (75)
Occupation n (%) 523 0.044
Doesn’t work 5(35.7) 4(25.0) 0.034
>3 2(14.2) 4 (25.0) 0.099
Years of training n (%) 41012 6 (42.9) 7 (43.8) .703 0.024
More than 12 6 (42.9) 5(31.2) 0.03
Yes 4 (28.6) 4 (25) 0
Personal trainer n (%) .825
Not 10 (71.4) 12 (75) 0.028
Yes 7 (50.0) 3(18.8)
Federated n (%) .070 0,113
Not 7 (50.0) 13(81.2) 0.090
41-60 minutes 7 (50.0) 8 (50.0)
Session duration n (%) - 1.000 0.020
> 60 minutes 7 (50.0) 8 (50.0) 0.020
Number of sessions per week. Mean (DT) 4.71 (0.82) 4.69 (1.01) .938 0.022

DT (standard deviation).

Table 2. Dimensions of the POMS scale on the days with training and without training in athletes addicted and non-addicted to

endurance running.

Addicted Non-addicted
Training Break p-value Cohen's d Training Break p-value Cohen's d
Mean (DT) Mean (DT) Mean (DT) Mean (DT)

Borg (6-20) 14.52 (1.62) NA 13.67 (1.75) NA

Tension 0.66 (0.79) 1.38 (1.06) .01 0.770 0.38 (0.33) 0.59 (0.36) * .015 0.608
Depression 0.16 (0.22) 0.73 (0.94) .022 0.835 0.04 (0.06) 0.04 (0.06) * .878 0
Vigor 2.15(0.78) 1.51(0.79) .096 0.815 1.75(0.78) 1.70 (0.78) .501 0,064
Fatigue 1.24 (0.74) 0.62 (0.53) .006 0.963 0.95 (0.51) 0.23 (0.19) * .001 1.870
Anger 0.19 (0.28) 0.92 (0.95) .002 1.042 0.11 (0.14) 0.19 (0.25) * .239 0.394

* significant differences (p <.05) with addicted group. DT (standard deviation). NA. Not applicable.
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Figure 1. Mood Profile (POMS) on training and resting days in the addicted
runners.

Figure 1 shows the mood profile of the addicted
runners on training and resting days. It can be seen
that the vigor is lower on resting days, a circumstance
that is reversed in the group of non-addicted (Figure
2). Non-addicted athletes display an iceberg profile on
training and resting days, but the addicted athletes
only on training days.

Table 3 shows spearman correlation between the
NAS scale and the POMS on training and resting days
noted significant correlations (p <.05) between the
NAS scale and tension, depression, fatigue and cholera
on resting days, with no significant association being
found with training days. Another correlation obtained
in this study is the one found between the NAS scale
and age (r = -. 516, p =.003).

Table 3. Spearman correlation between the NAS scale and the
POMS on training and resting days.

Training Break

Tension .088 456 *

Depression .096 657 **
Vigor .307 -.292
Fatigue 114 373 *
Anger .152 416 *

*p <.05, ** p <.01

Discussion

The main finding of this study is to analyze the
change in mood status in experienced veteran runners
in both resting and training days, in relation to their
level of dependence on endurance running. These
changes were more important in the runners who had
negative running addiction, with significant increases
in depression, anger and tension in resting days; while
fatigue is significantly reduced in both groups during
resting. On resting days, the non-addicted group
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Figure 2. Mood Profile (POMS) on training and resting days in the non-
addicted runners.

obtained significantly lower values in the dimensions
of tension, depression, fatigue and anger than the
addicted group. The classic iceberg profile, typical
for healthy athletes (Brandt et al., 2017; Morgan, &
Costill, 1997), is clearly seen in non-addicted athletes
on resting and training days and in addicted athletes
on training days; however, on resting days, addicted
athletes show a W profile, where vigor shows values
similar to tension and anger, above fatigue and
depression. These data corroborate the hypothesis of
how sport can influence mood status. The absence of
the iceberg profile on resting days in addicted athletes
could help to explain the dependence on endurance
running through the POMS. These findings were
especially relevant considering that the experimental
procedure used a scheduled registry, known and
controlled by the athlete, at medium term (one month),
unlike previous training deprivation studies (Berczik
et al.,, 2014; Egorov, & Szabo, 2013; Landolfi, 2013;
Marquez & De la Vega, 2015; Parastatidou et al., 2014).

In a similar study, Aidman and Woolard (2003)
using a controlled randomized trial, after deprivation
of a scheduled training day, the exercise deprived group
significantly reported withdrawal symptoms such as
depression, reduced vigor and increased tension, anger,
fatigue, and confusion (as measured by the POMS), as
well as increased resting heart rate within 24 h after
the missed training session. The control group that
continued with the training showed no changes in
mood or heart rate. But the most important of the
contributions from the study by Aidman and Woolard
(2003) was that the subjects with higher scores in
addiction to physical exercise (Running Addiction Scale,
RAS) experienced further changes in the mood status,
which is in consonance with the findings reported by
the current study. In addition, correlations between
scores of RAS and magnitude of increases in tension,
anger, confusion, the depression and the heart rate
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ranged between r =.46-.58. Results that also coincide
with what was obtained in this study in which the NAS
scale shows significant correlations with tension,
depression, fatigue and anger that range from r =.37 to
r =.65. Likewise, 2-week withdrawal of exercise
provoked an increase of negative mood in athletes; the
exercise addiction group showed an increase in
depression, confusion, anger, fatigue and decreased
vigor mood that improved post-exercise (Antunes et
al., 2016).

These results suggest that the severity of withdrawal
symptoms may be associated with the degree of negative
running addiction. Therefore, the risk of addiction to
exercise is positively correlated with the deterioration
of mood and the time of participation in sports
(Guszkowska, 2012). Likewise, Krivoschekov and
Lushnikov (2017) noted that the athlete’s functional
state during exercise deprivation is an important
predictor for exercise dependence. However, Modolo et
al. (2011) using the NAS scale and the POMS, reported
no significant differences in mood on a resting day in
athletes with and without negative running addiction.

It has also been suggested that withdrawal symptoms
only occur when physical activity cannot be performed
at the time it was planned. If the subject has not
planned to run in one or two days, the withdrawal
syndrome does not appear (Berczik et al., 2012; Sachs,
& Pargman, 1985; Szabo et al., 2015). However, this
study shows the opposite with endurance runners,
especially those with negative addictions, showing
alterations in their mood even on planned resting days.

Other studies with different athletes endorse the
hypothesis of mood disorders when athletes are
deprived of exercise, a circumstance possibly due to
alterations in the Autonomous Nervous System (Bonet
et al., 2017; Glass et al., 2004; Guerra et al, 2017;
Hausenblas et al., 2008; Weinstein et al., 2007). In
this regard, throughout the period of deprivation of
physical exercise, the addicted group shows low levels
of anandamide at all time-points evaluated and a
modest increase in f-endorphin post-exercise (Antunes
etal., 2016).

Therefore, physical exercises demonstrate the most
obvious pattern of withdrawal-related symptoms
mainly associated to mood disturbances (Fernandez
et al., 2020). In this regard, mood can play a very
important role in the development of dependence

on physical exercise (Costa et al., 2013). According
to Modolo et al. (2009) and Latorre et al. (2016) the
type of sport influences the prevalence of dependence
on physical exercise, thereby, individual sports
practitioners present worse mood and quality of life
than those of collective sports.

With a prevalence of 20.89%, negative addiction can
represent a major health problem in veteran athletes,
affecting their quality of life (Salas et al., 2013). In
any case, in this study and in line with Costa et al.
(2013), age inversely correlates with addiction to
physical exercise. Costa et al. (2013) also report that
the reduction in dependence on physical exercise with
age could be due to the parallel decrease in the level of
physical activity. In the case of this study, this cause
could not explain the inverse correlation of NAS with
age since there are no significant differences in the
number and duration of weekly training sessions in
addicted and non-addicted athletes. Other aspects
related to the type of motivations associated with
endurance running, not analyzed in this study, could
influence the inverse correlation between age and
endurance running addiction.

As the most important limitation of this study, the
authors would remark the lack of a specific analysis by
sex. Moreover, with a small sample size, our findings
must be interpreted with maximal caution. Future
studies should provide more information in this regard.

This research has a relevant practical application,
according to (Fernandez et al., 2020), the analysis of
short-term abstinence may be of relevant importance
as a clinical intervention for behavioral addictions.
Moreover, these results should serve as a warning
sign for amateur runners, coaches and physician
of the presence of symptoms of physical exercise
dependence.

Conclusions

Endurance runners with negative running addiction
change their mood status on resting days, even when
the rest is scheduled, increasing depression, anger and
tension. The analysis of mood status alterations in
athletes, and particularly in runners, could be an early
indicator of the risk of negative addiction to physical
exercise, in this case to endurance running.
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