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ABSTRACT 

Participation in marathons has dramatically increased over the last few years. Marathon running has many proven 
beneficial effects, especially on cardiovascular health and fitness. Most research has focused on physiologic and 
pathophysiologic adaptations in connection with endurance exercise. Nevertheless, marathon running also has a 
major impact on psychological aspects and positively influences mental health, which has only recently attracted 
research interest. The present narrative review aimed to review the personality traits of marathon runners with an 
emphasis on recent literature. Marathon runners show a distinct personality and highly characteristic personality 
traits needed to successfully finish such a demanding race, i.e., a strong sense of vigor, self-sufficiency, and intel-
ligence as well as low scores in anger, fatigue, tension, and depression. Furthermore, personality differences are 
detectable between runners of different sexes, ages, and performance level groups. This has significant clinical 
implications for athletes, coaches and competition organizers, as these groups show different patterns of personal-
ity traits. Future studies should focus on changes in cognition and mood states pre-, during, and post-endurance 
events, as well as during training periods. Large-scale studies comparing personality differences by sex, age, and 
performance are also important for better clinical guidance.  
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Figure 1: Graphical abstract 

 

INTRODUCTION 

Participating in a marathon race is a phys-
ical activity of increasing popularity resulting 
from the running boom during the decades 
following the 1970s (Scheerder et al., 2015). 
It is estimated that around two million people 
took part in a marathon race in 2015 and thou-
sands of races are organized annually with 
great popularity (Kaleta-Duss et al., 2020). 
Accordingly, the scientific production in top-
ics related to marathon runners has grown 
during this period. So far, the focus of schol-
arly papers has been on physiological aspects 
such as adaptations of the cardiovascular 
(O’Riordan et al., 2023) and musculoskeletal 
system (Shu et al., 2022), sleep (Nikolaidis et 
al., 2023), and skin to running (Kliniec et al., 
2023), as well as performance characteristics 
such as aerobic fitness (Alvero-Cruz et al., 
2020; Denadai and Greco, 2022), training 
(Haugen et al., 2022) and pacing of runners 
(Casado et al., 2021; García-Manso et al., 
2021). Furthermore, pathophysiological as-
pects of marathon running, such as musculo-
skeletal injuries (Vasiliadis et al., 2021; 
Weinrich et al., 2022), acute kidney injury 

(McCullough et al., 2011), electrolyte imbal-
ances (Klingert et al., 2022), gastrointestinal 
disturbance (Pugh et al., 2018), and medical 
emergencies (Breslow et al., 2021; Finke et 
al., 2023) have also been studied.  

On the other hand, psychological aspects 
such as personality have received less atten-
tion. Usually, personality is defined as the to-
tality of characteristics that make a person 
unique (Nikolaidis et al., 2018). In fact, it is 
conceivable that personality is associated 
with both participation and performance in 
marathon runners (Nikolaidis et al., 2018). 
Previous studies have already shown that 
marathon runners differ significantly from the 
general population and other sports disci-
plines in terms of personality traits such as 
self-sufficiency (Hartung and Farge, 1977), 
self-discipline (Nudel et al., 1989), introver-
sion (Hagberg et al., 1979), and conscien-
tiousness (Piepiora et al., 2019). Also, mental 
health in endurance sports has increasingly 
been investigated (Roebuck et al., 2018; 
Thuany et al., 2023). Although the personality 
of marathon runners has already been studied 
concerning sex, age, and performance level 
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(Nikolaidis et al., 2018), no review study has 
been conducted on the topic during the last 
five years. Considering that participation in 
marathon races has increased substantially in 
recent years, it is important to evaluate the 
personality traits of marathon runners. There-
fore, the present study aimed to comprehen-
sively review the personality traits of mara-
thon runners with an emphasis on recent liter-
ature and updated findings and to compare 
personality traits between sexes and with 
other sports disciplines. 

 
MATERIALS AND METHODS 

This study was conducted as a narrative 
review. According to a predefined search 
strategy, the relevant literature was searched 
(Baethge et al., 2019; Moher et al., 2015). 
Two of the most common databases in the 
field of health and sports sciences (i.e., MED-
LINE Ovid (PubMed), and Scopus) were 
searched, for appropriate literature (Falagas et 
al., 2008). Medical subject headings were 
combined with free-text words to generate the 
most precise search possible. Personality 
traits of ultra-marathoners and triathlon par-
ticipants were additionally included in the 
search due to a lack of articles covering solely 
the personality of marathon runners and con-
sidering that marathon runners may also com-
pete in ultra-marathon and triathlon races. We 
considered every race longer than the tradi-
tional marathon distance of 42.195 km as an 
ultra-marathon (Knechtle, 2012). The follow-
ing keywords were used in the literature 
search: “marathon*”, “marathon run*”, “ul-
tra-marathon*”, “ultra marathon*”, “ultra-
marathon run*”, “ultra marathon run*”, “tri-
athlon*” and “personality*”. We included all 
studies discussing personality traits and psy-
chological aspects in half-marathon, mara-
thon, ultra-marathon, and triathletes. All stud-
ies published until October 2023 were consid-
ered. In total, we found 194 articles across the 
two databases. After initial screening (title 
and abstract) of the literature, 128 were ex-
cluded and 13 of which were duplicates. A to-
tal of 66 articles were selected for this review. 
We analyzed the literature according to the 

psychological profile, the role of sex, age, and 
performance level in order to provide a differ-
entiated breakdown of possible influencing 
variables on personality traits. 

 
PSYCHOLOGICAL PROFILE 

Marathon runners show significant differ-
ences in psychological state when compared 
to the general population (Nikolaidis et al., 
2018). Table 1 summarizes the key findings 
and study characteristics of analyzed studies 
investigating the psychological profile of en-
durance athletes.  

In general, marathon runners exhibit a 
strong sense of vigor and are characterized by 
low scores in anger, fatigue, tension, depres-
sion, and confusion (Nikolaidis et al., 2018). 
Compared to the general population, middle-
aged marathon runners and joggers were sig-
nificantly more imaginative, intelligent, re-
served, self-sufficient, sober, shy, forthright, 
well-educated and had a high socio-economic 
status (Hartung and Farge, 1977; Hoffman 
and Krouse, 2018). The high levels of self-
sufficiency and imagination are most likely a 
result of running as there is a proven associa-
tion between self-sufficiency and improved 
fitness (Hartung and Farge, 1977). Interest-
ingly, there are several studies describing 
marathon runners as rather reserved and intro-
verted to some extent (Hagberg et al., 1979; 
Hartung and Farge, 1977; Jerome and Val-
liant, 1983; Roeh et al., 2020). Especially 
compared to other athletes, marathon runners 
exhibit higher introversion scores (Hartung & 
Farge, 1977). However, in other studies, en-
durance athletes were shown to be more ex-
troverted or no differences between the gen-
eral population could be derived at all (Je-
rome & Valliant, 1983; Roeh et al., 2020). Ul-
tra-marathoners were shown to have lower 
scores in affiliative extraversion which covers 
social warmth, affectionateness, and the ten-
dency to value close relationships (Roebuck 
et al., 2020). Furthermore, experienced ultra-
marathoners were more skeptical about the 
goodness of human nature (McCutcheon and 
Yoakum, 1983). Long-distance runners were 
characterized by an average level of neuroti- 
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Table 1: Summary of the study participants, methods, and key findings of the most important studies regarding psychological profile in endurance athletes 

Study Sample  
characteristics 

Race 
charac-
teristics 

Variables  
assessed 

Methods Relevant findings 

Hartung 
and 
Farge, 
1977 

N = 48 
Female = 0 
Age (yrs) 47.35 
± 4.93  

Mara-
thon 

Personality and 
physiological traits 
in marathon runners 
and joggers com-
pared to age-
matched controls 

• Cattell 16 Personality Factor Ques-
tionnaire 

• High levels of self-sufficiency and imagina-
tion in marathon runners 

• Runners were more intelligent, imagina-
tive, had a higher socio-economic status, 
and were more introverted 

Hoffman 
and 
Krouse, 
2018 

N = 1,349 
Female = 427 
Age (yrs) of 
“Yes” group 
47.3 (IQR, 
40.1–55.3), of 
“No” Group 
43.3 (IQR, 
36.0–51.4) 

Ultra-
mara-
thon 

Exercise depend-
ence among ultra-
marathon runners 

• Participants answered “Yes” or 
“No” to the question “If you were to 
learn, with absolute certainty, that 
ultramarathon running is bad for 
your health, would you stop your ul-
tramarathon training and participa-
tion?” 

• Motivations of Marathoners Scales 
(MOMS) 

• Perception of Success Question-
naire 

• Sensation Seeking Scale Form V 

• In total, 25.9 % answered “yes” and 
74.1 % answered “no” to the question 

• Those answering “yes” were older, more 
likely to be married, had more children, 
completed less mileage during training, 
were running longer, started less ultra-
marathons in the last year 

• MOMS showed those answering “yes” to 
have a higher health orientation, lower per-
sonal goal achievement, psychological 
coping, and life meaning 

• Low scores on task orientation for both 
groups 

• Modest on the experience seeking, and 
the thrill and adventure seeking subscales 

Jerome 
and Val-
liant, 1983 

N = 82 (37 mar-
athoners, 45 
cross-country 
skiers) 
Female = 0 
Age (yrs) 47.35 
± 4.93 

Mara-
thon 

Personality differ-
ences between mar-
athon runners and 
cross-country skiers 

• Cattell 16 Personality Factor Ques-
tionnaire 

• Runners were older, more intelligent, ten-
der-minded, subjective, and creative 

Roeh et 
al., 2020 

N = 106 
Female = 21 
Age (yrs) of 
marathoners 
43.58 ± 9.94, 

Mara-
thon 

Differences in per-
sonality traits be-
tween marathon 
runners and seden-
tary controls 

• Minnesota Multiphasic Personality 
Inventory 2 Restructured Form 
(MMPI-2-RF) 

• Runners exhibited significantly higher 
scores in IPAQ, and lower scores in BDI, 
HAMD, demoralization, somatic com-
plaints, ideas of persecution, aberrant 
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controls 40.81 
± 12.17 

• International Physical Activity 
Questionnaire (IPAQ) 

• Beck Depression Inventory (BDI) 

• Hamilton Depression Scale 
(HAMD) 

experiences, thought dysfunction, head-
ache complaints, cognitive complaints, 
helplessness/ hopelessness, and stress/ 
worry 

Roebuck 
et al., 
2020 

N = 40 
Female = 22 
Age (yrs) of 
marathoners 
42.55 ± 7.88, 
controls 40.25 
± 8.52 

Ultra-
mara-
thon 

Psychological char-
acteristics in ultra-
marathon runners 

• Connor–Davidson Resilience Scale 
(CD-RISC) 

• Emotion Regulation Questionnaire 

• Cognitive Emotion Regulation 
Questionnaire (CERQ) 

• Multidimensional Personality Ques-
tionnaire–Brief Form (MPQ–BF) 

• Runners scored significantly higher on the 
CD-RISC and the Positive Reappraisal 
subscale of the CERQ 

• Lower scores on the Social Closeness 
scale of the MPQ-BF were found in ultra-
marathoners 

Piepiora 
et al., 
2019 

N = 60 
Female = 0 
Age (yrs) of 
marathoners 
25.8 ± 4.33, 
controls 22.3 ± 
2.65 

Mara-
thon 

Differences in per-
sonality traits be-
tween marathon 
runners and football 
players 

• NEO-FFI Personality Inventory • Runners showed higher scores in consci-
entiousness and lower scores on extraver-
sion compared to football players 

Waśkie-
wicz et 
al., 2018 

N = 1’539 
Female = 382 

Ultra-
mara-
thon 

Motivation in ultra-
marathoners com-
pared to short-dis-
tance runners 

• MOMS • Ultra-marathoners showed significantly 
higher scores on affiliation and life mean-
ing, as well as lower scores in body mass 
concern, personal goal achievement, and 
self-esteem 

• Amount of completed marathoners was 
negatively associated to the personal goal 
achievement in both groups 

• Training experience was negatively corre-
lated to level of motivation in both groups 

Valliant et 
al., 1981 

N = 68 
Female = 0 
Age (yrs) of 
marathoners 
34.4 ± 1.4 con-
trols 20.6 ± 0.6 

Mara-
thon 

Personality differ-
ences in marathon-
ers and joggers 

• Cattell 16 Personality Factor  
Questionnaire 

• Marathon runners were significantly older, 
trained more, completed higher miles in 
training per week, and scored higher levels 
in reservation, intelligence, imagination, 
self-sufficiency, and were more tender-
minded 

• Joggers scored higher on control, appre-
hension, and were more happy-go-lucky 
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Goddard 
et al., 
2019 

N = 42 
Female = 9 
Age (yrs) 42 ± 
8.15 

Ultra-
mara-
thon 
(250 
km)  

Differences in per-
sonality characteris-
tics between ultra-
marathoners and 
the general popula-
tion 

• Norms on a Measure of General 
Personality (NEO PI-R) 

• Sports Mental Toughness Ques-
tionnaire (SMTQ) 

• Ultra-runners scored significantly lower on 
anxiety, vulnerability, straightforwardness, 
order, deliberation, and showed higher lev-
els in impulsiveness, assertiveness, activ-
ity, excitement seeking, positive emotions, 
fantasy, feelings, actions, ideas, and val-
ues compared to controls 

Freund et 
al., 2013 

N = 22 
Female = 0 
Age (yrs) ultra-
marathoners 
50.2 ± 9.7, con-
trols 49.5 5± 
10.6 

Ultra-
mara-
thon 
(4’487 
km) 

Pain tolerance and 
personality traits in 
ultra-marathoners 

• Cold Pressor Test 

• Temperament and Character In-
ventory Test (TCI) 

• General Self-Efficacy Test (GSE)  

• In controls, pain rating curve raised much 
steeper 

• Ultra-runners were less cooperative, harm 
avoidant, reward dependent, and were 
more spiritually accepting, self-transcend-
ent, and explorative 

• No significant differences in GSE between 
both groups 

Johnson 
et al., 
2012 

N = 52 
Female = 14 
Age (yrs) mara-
thoners 46.2 ± 
10.2, controls 
46.1 ± 10.7 

Mara-
thon 

Pain tolerance, cop-
ing and self-efficacy 
in marathon runners 
compared to seden-
tary controls 

• Potassium iontophoresis 

• Pain Specific Self-Efficacy (PSSE) 

• Cognitive Coping Strategies Inven-
tory (CCSI) 

• Marathon runners had significantly lower 
pain sensitivity 

• Higher PSSE and general physical activity 
self-efficacy in marathon runners 

• Associative coping is associated with 
higher pain tolerance 

Abbreviations: BDI, Beck Depression Inventory; CCSI, Cognitive Coping Strategies Inventory; CD-RISC, Connor–Davidson Resilience Scale; CERQ, Cognitive Emotion Regulation Questionnaire; 
GSE, General Self-Efficacy Test; HAMD, Hamilton Depression Scale; IPAQ, International Physical Activity Questionnaire; MMPI-2-RF, Minnesota Multiphasic Personality Inventory 2 Restructured 
Form; MOMS, Motivations of Marathoners Scales; MPQ-BF, Multidimensional Personality Questionnaire–Brief Form; NEO PI-R, Norms on a Measure of General Personality; PSSE, Pain Specific Self-
Efficacy; SMTQ, Sports Mental Toughness Questionnaire; TCI, Temperament and Character Inventory Test 
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cism, extraversion, openness to experience 
and a high level of conscientiousness (Piepi-
ora et al., 2019). In another study, athletes 
were described as more self-motivated, extro-
verted, experience-seeking and less disinhib-
ited (Roeh et al., 2020).  

Marathon runners also exhibited personal-
ity differences compared to other endurance 
athletes. Higher scores in affiliation, life 
meaning and lower scores in the areas of 
weight concern, personal goal achievement 
and self-esteem were found in ultra-marathon 
participants compared to runners of shorter 
distances (Waśkiewicz et al., 2018). Long-
distance runners compared to joggers were 
more intelligent, self-sufficient, and tender-
minded and reported less depression, confu-
sion and more vigor (Jerome and Valliant, 
1983; Nikolaidis et al., 2018). Marathon run-
ners differed from joggers in being more re-
served, intelligent, serious, tough-minded, 
practical, forthright, self-assured, tender-
minded, imaginative, and self-sufficient, 
whereas joggers were more happy-go-lucky, 
apprehensive, controlled, conscientious, and 
less assertive (Nikolaidis et al., 2018; Valliant 
et al., 1981). Marathon runners compared to 
cross-country skiers were found to be signifi-
cantly older, more intelligent, tender-minded, 
subjective, and creative (see Table 1) (Jerome 
and Valliant, 1983). Compared to marathon 
runners, cyclists showed a similar psycholog-
ical profile as cyclists exhibited significantly 
higher introversion and vigor scores and were 
lower on the tension, depression, anger and 
confusion scales compared to the general pop-
ulation (Hagberg et al., 1979). Marathon run-
ners scored slightly lower on extraversion and 
neuroticism than football players but higher in 
conscientiousness (see Table 1) (Piepiora et 
al., 2019).  

After all, these changes in psychological 
traits indicate favorable changes in terms of 
mental health (Hagberg et al., 1979). Endur-
ance sports have been a proven important fac-
tor in the prevention of depressive symptoms 
and the improvement of cognitive symptoms 
(Roeh et al., 2020). In this context, running 
was shown to provide several beneficial 

emotional impacts such as relief of tension, 
improved mood and self-image as well as cre-
ative episodes (Hoffman and Krouse, 2018). 
These observations are supported by findings 
of endurance athletes, which showed signifi-
cantly lower levels of anxiety, vulnerability, 
and depression than non-athletes (Goddard et 
al., 2019; Hartung and Farge, 1977; Roeh et 
al., 2020). Marathon runners suffered fewer 
physical and cognitive complaints such as 
headaches, cognitive complaints and thought 
dysfunction than non-active controls (see Ta-
ble 1) (Roeh et al., 2020).  

Most ultra-marathon participants gain a 
clear benefit for themselves far beyond the 
physical (Hoffman & Krouse, 2018). Ultra-
marathoners who would not stop running 
even if it were bad for their health tend to be 
younger, less likely to be married, to have 
fewer children, a lower health orientation but 
higher personal goal achievement, psycholog-
ical coping and life meaning (see Table 1) 
(Hoffman and Krouse, 2018). Relatively high 
scores for health orientation, personal goal 
achievement, psychological coping, life 
meaning, and self-esteem are found in ultra-
marathoners (Hoffman and Krouse, 2018). 
Towards endurance exercise, these partici-
pants are highly task-oriented and present rel-
atively high scores for health orientation, per-
sonal goal achievement, psychological cop-
ing, life meaning and self-esteem (Hoffman 
and Krouse, 2018).  

Endurance exercise seems to ameliorate 
cognitive function probably as a result of en-
hanced neuronal plasticity or improved cen-
tral vascularization (Roeh et al., 2020). Mara-
thon runners seem to have a less distrustful 
personality than the general population, indi-
cated by a lower result of aberrant experi-
ences (Roeh et al., 2020). Additionally, lower 
scores of demoralization, helplessness, hope-
lessness, stress and feelings of worry have 
been identified in endurance athletes (Roeh et 
al., 2020). These findings might be connected 
to mental toughness, a personality trait com-
monly found in athletes such as marathon run-
ners (Goddard et al., 2019). Mental toughness 
is considered one of the most important 
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psychological components of athletic success, 
as it helps athletes boost self-confidence 
(Goddard et al., 2019). However, mental 
toughness in combination with vigorous 
physical activity was found to be associated 
with the so-called “dark triad”, a personality 
complex consisting of Machiavellianism, nar-
cissism, and psychopathy (Goddard et al., 
2019). Nevertheless, these attributes were not 
significantly found to be different in endur-
ance athletes compared to the general popula-
tion (Goddard et al., 2019). Ultra-marathon 
runners are characterized by higher levels of 
extraversion, mental toughness, openness to 
experience and intellectual curiosity (see Ta-
ble 1) (Goddard et al., 2019). Athletes seem 
psychologically more resilient than sedentary 
controls (Roebuck et al., 2020). Partially, this 
might be explained by the fact that ultra-mar-
athon runners dispose of emotional regulation 
strategies such as cognitive reappraisal (Roe-
buck et al., 2020). Additionally, compared to 
non-runners, ultra-marathon athletes react 
less physiologically to negative stimuli. How-
ever, it is not entirely clear whether endurance 
sports cause this fact or rather predispose in-
dividuals to participate in this kind of physical 
activity (Roebuck et al., 2020). Both mara-
thon and ultra-marathon runners were shown 
to have higher levels of self-efficacy com-
pared to controls (see Table 1), which is a per-
sonality trait associated with highly challeng-
ing task performance, high ambitions and a 
strong commitment to achieving them 
(Freund et al., 2013; Johnson et al., 2012).  

A further psychological trait commonly 
found in marathon runners is a hardy person-
ality that summarizes a high understanding 
and appraisal of commitment, control and 
challenges (Sánchez, 2009). This signifi-
cantly impacts both motivation and perfor-
mance and enables athletes to reach goals and 
perform to the highest standards (González-
García and Pelegrín, 2020; Sánchez et al., 
2009). In both adolescent and adult marathon 
runners, higher levels of hardy personalities 
were detected compared to the age-matched 
sedentary control groups (Sánchez et al., 
2009). Although parental education styles 

were shown to influence personality traits in 
children, no association was found with hardy 
personality in this regard (González-García 
and Pelegrín, 2020).  

In conclusion, the combination of low 
anxiety, mental toughness, self-efficacy, 
hardy personality, and efficient emotion reg-
ulation strategies enables marathon runners to 
cope with the immense psychological stress 
of a marathon or ultra-marathon race and still 
reach high performance.  

 
THE ROLE OF SEX 

Considering that more and more women 
are participating in long-distance events such 
as marathons and ultra-marathons (Knechtle, 
2012), we also reviewed personality variables 
between sexes. Most important findings 
alongside the study characteristics of the ana-
lyzed studies investigating differences in en-
durance athletes regarding sex are depicted in 
Table 2. 

Indeed, about 20 % of ultra-marathon fin-
ishers are women (Knechtle, 2012), whereas 
almost 30 % of triathlon competitors are 
women (Poczta et al., 2021). Female ultra-
marathoners trained an average of 12.5 hours 
per week and spent 64 % of their training time 
alone (Krouse et al., 2011). Approximately 
40 % of female ultra-runners had children and 
75.7 % reported working full-time, averaging 
41.0 hours per week (Krouse et al., 2011). 
Taken together, all of these characteristics can 
cause psychological demands on women that 
deserve to be investigated. 

Over the past years, diverse studies have 
linked eating disorders and menstrual irregu-
larities to female endurance runners (Niko-
laidis et al., 2018). In female ultra-marathon-
ers, menstrual irregularities have been experi-
enced by almost 40 % of runners during in-
tensive training phases or due to emotional 
stress of competitions (Van Gend and 
Noakes, 1987). However, these were only 
transient changes, as menstrual irregularities 
normalized once these stresses were cut out 
(Van Gend and Noakes, 1987). Underdevel-
oped and distorted body image could be found 
in both male and female adolescent marathon
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Table 2: Summary of the study participants, methods, and key findings of the most important studies regarding sex in endurance athletes 

Study Sample  
characteristics 

Race 
charac-
teristics 

Variables  
assessed 

Methods Relevant findings 

Poczta et 
al., 2021 

N = 1,141 
Female = 420 
Age (% in age 
groups), < 18 yrs 
(3.33), 19-24 yrs 
(2.54), 25-35 yrs 
(14.02), 36-40 yrs 
(30.06), 41-50 yrs 
(41.36), 51-70 yrs 
(8.67) 

Triathlon Socio-psycho-
logical function 
in triathlon ath-
letes 

• Author’s questionnaire with 
four types of orientation for 
participation motives: (a) so-
cial orientation, (b) sensation-
seeking orientation, (c) fac-
tual orientation/sports disci-
pline orientation, (d) result 
orientation 

• 80.63 % had completed higher education 

• In Group A, the desire to feel unity and inte-
grate with other people was the main moti-
vational factor, followed by desired to gain 
recognition in the eyes of others especially 
in female triathlon athletes, whereas male 
athletes rated to feel equal as most im-
portant 

• In Group B, desire to experience strong 
emotions was most mentioned motive, fol-
lowed by the desire to have fun and the de-
sire to get away from everyday life 

• In Group C, most important factor was to to 
develop the athletes’ passion 

• In Group D, the desire to test themselves 
was most important, shortly followed by the 
desire to achieve the avowed goal. More 
important for women was the desire to 
achieve a high (international) rank in this 
sports event compared to men 

Krouse et 
al., 2011 

N = 344 
Female = 344 
Age (yrs) 40 ± 9 

Ultra-mar-
athon 

Motivation in fe-
male ultra-mara-
thon runners 

• Motivations of Marathoners 
Scales (MOMS) 

• Perception of Success  
Questionnaire (PSQ) 

• 78.9 % were married or in a long-term rela-
tionship, 40 % had children, and 75.7 % 
worked a full-time job averaging 41.02 ± 
11.07 h per week 

• Highest scores for motivation were 
achieved in personal goal achievement, 
health motives, self-esteem, life coping, and 
life meaning 

• Higher scores in goal orientation than ego 
orientation were found 

• 79.6 % did not use a coach 
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Weight and 
Noakes, 
1987 

N = 150 (85 mara-
thon runners, 15 
elite ultra-marathon 
runners, 25 cross-
country runners, 25 
controls) 
Female = 150 
Age (yrs) marathon 
group 37 ± 19, ultra-
marathon 31 ± 9, 
cross-country 20.7 
± 3.1, control 20.4 ± 
3.2 

Marathon, 
ultra-mar-
athon, 
cross-
country 
run 

Incidence of 
eating disorders 
in female endur-
ance athletes 

• Eating Attitudes Test (EAT) 

• Eating Disorder Inventory 
(EDI) 

• Mean EAT score was significantly higher in 
elite ultra-marathoners compared to mara-
thon runners 

• No significant group differences in EDI 
scores 

• 14 % of runners had high EAT scores (> 
20), however only 4 % had a prior history of 
amenorrhea and low body weight (of which 
were 60 % elite ultra-marathoners), and 
only 0.8 % reported a history of anorexia 
nervosa 

Owens and 
Slade, 1987 

N = 35 
Female = 35 
Age (yrs) 29.46 

Marathon Anorexia ner-
vosa in female 
marathon run-
ners 

• Self-report questionnaire for 
screening individuals at risk 
of developing an eating disor-
der (SCANS) 

• Marathoners showed higher scores on the 
perfectionism scale compared to patients 
suffering from eating disorders, however 
scored considerably lower in the dissatis-
faction and loss of control scale compared 
to the patient population 

Karr et al., 
2013 

N = 2,421 (582 mar-
athoners, 1’106 
half-marathoners, 
733 short-distance 
runners) 
Female = 1’642 
Age (yrs) 37.7 ± 
10.8 

Marathon, 
half-mara-
thon, short 
distance 
(5K or 
10K) 

Association be-
tween exercise 
identity and ob-
ligatory exercise 

• Exercise Identity Scale (EIS) 

• Sociocultural Attitudes To-
ward Appearance Question-
naire 3 (SATAQ-3) 

• Obligatory Exercise  
Questionnaire (OEQ) 

• Marathon and half-marathon runners had 
higher scores for thin-ideal and athletic 
ideal body shape 

• No significant sex differences in terms of 
exercise identity and obligatory exercise 
were found 

• Exercise identity was positively correlated 
with obligatory exercise 

• Thin-ideal body shape as well as athletic-
ideal body shape were positively associated 
with obligatory exercise 

Lantz et al., 
2004 

N = 87 
Female = 14 
Age (yrs) 44.23 ± 
10.13 

Ultra-mar-
athon 

Association be-
tween eating at-
titudes and ex-
ercise identity in 
competitive ul-
tra-marathon 
runners 

• EAT 

• EIS 

• Body Alienation Scale (BAS) 

• A significant positive relation between exer-
cise identity, eating attitudes, and injury tol-
erance was found 

• Female high exercise identifiers were more 
probable to report unhealthy eating atti-
tudes and higher training intensities 
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compared to male or low- to moderate-ex-
ercise identifying runners 

Gauld et al., 
2023 

N = 12 
Female = 1 
Age (yrs) 40.8 ± 8.6 

Ultra-mar-
athon 

Exercise addic-
tion and person-
ality of ultra-
marathoners 
with serious 
complications 

• Exercise Addiction Inventory 
(EAI) 

• Ten-Item Personality Inven-
tory (TIPI) 

• The found post-race pathologies in the 
study group were rhabdomyolysis with 
acute kidney failure, severe hyponatremia, 
malignant hyperthermia and perforated gas-
tric ulcer 

• 91.7 % of runners were symptomatic of ex-
ercise addiction (EAI score between 13-
23/30) and only one was “at risk” for exer-
cise addiction (EAI score 24/30) 

Pierce et al., 
1997 

N = 32 
Female = 14 

Marathon Sex differences 
of exercise  
dependence in 
marathon  
runners 

• Negative Addiction Scale • Female runners showed significantly higher 
exercise dependence scores 

• No significant differences in weekly training 
distance were found in both groups 

Nikolaidis et 
al., 2019 

N = 166 
Female = 32 
Age (yrs) male run-
ners 40.1 ± 9.0, fe-
male runners 44.2 ± 
8.6 

Marathon Motivation in 
marathon  
runners 

• Motivations of Marathoners 
Scales (MOMS) 

• Female runners scored higher in coping, 
self-esteem, and personal goal achieve-
ment 

• “Achieving personal goals” and “competing 
with other runners” was more important for 
faster runners, in both male and female, 
however, more pronounced in female run-
ners 

Mal-
chrowicz-
Mośko and 
Poczta, 
2018 

N = 560 
Female = 214 
Age (% in age 
groups), < 18 yrs 
(2.3), 19-25 yrs 
(40.2), 26-35 yrs 
(40.8), 36-50 yrs 
(12.3), 51-70 yrs 
(4.5) 

Half-mara-
thon 

Motivational  
aspects in mass 
running events  

• Self-constructed question-
naire: motives in (a) social 
orientation, (b) experience 
orientation, (c) factual orien-
tation, (d) result orientation 

• Main motive for runners were to maintain 
good physical condition and health (men 
82.9 %, women 80.8 %), the desire to feel 
unity and integration with other people (men 
49.4 %, women 51.4 %), desire to experi-
ence strong emotions associated with par-
ticipation (men 64.4 %, women 66.3 %), the 
desire to have good fun (men 52.0 %, 
women 56.1 %), the desire to develop pas-
sion (men 71.4 %, women 70.1 %), the de-
sire to test yourself (men 73.4 %, women 
76.6 %), and the desire to achieve the 
avowed goal (men 61.3 %, women 57.0 %) 
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• The desire to get away from everyday life 
was important to 21.2 % of all runners, 
however, women rated the motive as signif-
icantly a more important compared to male 
runners. No other significant differences 
were found 

López-Fer-
nández et 
al., 2014 

N = 138 
Female = 43 
Age (yrs) male tri-
athletes 36.7 ± 
10.7, female triath-
letes 34.6 ± 9.9 

Triathlon Differences in 
motivation be-
tween male and 
female triath-
letes 

• Sport Motivation Scale • Low amotivation score in both groups 

• Mean amotivation score for men was signif-
icantly higher compared to women 

Abbreviations: BAS, Body Alienation Scale; EAI, Exercise Addiction Inventory; EAT, Eating Attitudes Test; EDI, Eating Disorder Inventory; EIS, Exercise Identity Scale; MOMS, Motivations of 
Marathoners Scales; MPAM-R, Motives for Physical Activity Measure–Revised; OEG, Obligatory Exercise Questionnaire; PSQ, Perception of Success Questionnaire; SATAQ-3, Sociocultural Attitudes 
Toward Appearance Questionnaire 3; SCANS, Self-report questionnaire for screening individuals at risk of developing an eating disorder; TIPI, Ten-Item Personality Inventory 
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runners, as well as concomitant anorexia ner-
vosa and even (see Table 3) (Nudel et al., 
1989). It is conceivable that long-distance 
running, especially competitions exacerbates 
personality traits such as oversensitivity, ten-
sion, and compulsive self-discipline in indi-
viduals at risk (Nudel et al., 1989). A study 
found abnormal eating attitudes symptomatic 
of anorexia nervosa in 14 % of female long-
distance runners (Weight and Noakes, 1987). 
However, only 5 % of them had low body 
mass and a prior history of amenorrhea and 
exclusively 0.8 % had been treated for ano-
rexia nervosa (see Table 2) (Weight and 
Noakes, 1987). Another study investigating 
elite female ultra-marathon runners found 
features of anorexia nervosa in 20 % of run-
ners (Roebuck et al., 2018). A further study 
applying the Female Athlete Triad Screening 
Tool to female ultra-marathon runners identi-
fied 5.2 % of runners indicative of a clinical 
eating disorder. Meanwhile, 26.8 % showed 
scores suggestive of subclinical eating disor-
der (Roebuck et al., 2018). Nevertheless, 
these numbers showed no increased incidence 
of abnormal eating attitudes or anorexia ner-
vosa in female long-distance runners com-
pared to the general population (Weight and 
Noakes, 1987). Other studies found similari-
ties in psychological traits between anorexia 
nervosa patients and marathon runners, espe-
cially in terms of perfectionism, introversion 
and asceticism (Siegel et al., 1990). Anorectic 
patients showed higher levels of perfection-
ism and lower satisfaction levels than general 
controls (Owens and Slade, 1987). Similarly, 
female marathon runners scored higher on 
perfectionism, however, these high standards 
were not associated with dissatisfaction (see 
Table 2) (Owens and Slade, 1987). Rather, 
this suggests that female marathoners use 
these high ideals in terms of achieving high 
goals relating to health and competitive suc-
cess in such a way that is psychologically 
healthy and do not share the negative body 
image and abnormal notion towards food 
characteristics compared to female patients 
suffering from eating disorders (Owens and 
Slade, 1987).  

Recently, symptoms of eating disorders in 
marathon runners have also been associated 
with obligatory exercise and exercise identity 
(see Table 2) (Karr et al., 2013; Lantz et al., 
2004; Roebuck et al., 2018). Among ultra-
marathoners, the prevalence of exercise de-
pendence is estimated at approximately 3.2-
17 % (Roebuck et al., 2018). Interestingly, 
there seems to be a positive correlation be-
tween exercise addiction and the length of 
running events, as marathoners exhibit higher 
addiction scores than 5-km runners and ultra-
marathon scores even higher than marathon-
ers (Roebuck et al., 2018). In ultra-marathon 
runners, exercise addiction was shown to in-
crease the risk for injuries, illnesses, over-
training syndrome, burnout, eating disorders 
and more severe pain than people who are not 
dependent on physical activity (Gauld et al., 
2023). Marathon runners reported with oblig-
atory exercise also showed higher scores on 
abnormal eating attitudes than non-obliga-
tory-exercising counterparts (Karr et al., 
2013). Particularly, female marathon athletes 
with exercise obsession were associated with 
high body dissatisfaction, which might lead to 
eating disorders (Karr et al., 2013). Younger 
individuals seem at risk for developing oblig-
atory exercise cognition and behaviors as they 
are more likely to maintain rigorous physical 
training (Karr et al., 2013). Furthermore, ob-
ligatory exercise has also been linked to exer-
cise identity, a construct of the incorporation 
of exercise into one's identity role with the po-
tential for aberrant or obsessive attitudes 
(Karr et al., 2013). Runners with high exercise 
identity reported more behaviors of abnormal 
eating attitudes and higher injury tolerance 
than persons with low exercise identity (Lantz 
et al., 2004). Compared to male marathon run-
ners, female athletes showed significantly 
higher exercise dependence scores when 
matched by the training volume (Pierce et al., 
1997). Similar to previous results, female ul-
tra-marathoners with higher exercise identity 
were more likely to report abnormal eating 
behaviors and higher training intensity levels 
(see Table 2) (Lantz et al., 2004). Therefore, 
endurance runners might have increased risks 
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of developing abnormal eating behaviors 
(Lantz et al., 2004). Nevertheless, ultra-mara-
thoners do not seem as absorbed with eating 
attitudes and body issues, as reported by other 
authors (Lantz et al., 2004).  

Only little research has been done con-
cerning metacognition i.e., how accurately 
marathon runners predict their performance 
(Liverakos et al., 2018). The inability to set 
realistic goals will lead to suboptimal perfor-
mance, such as starting a race too fast and 
negatively impacting confidence and motiva-
tion (Liverakos et al., 2018). Typically, higher 
overconfidence is observed in men, while 
women are more likely to have a more realis-
tic prediction of their performance (Liverakos 
et al., 2018). Female runners were shown to 
pace more evenly during marathon races, 
whereas men tend to be overconfident by 
starting too fast (Amirkhanyan et al., 2021). 
Uneven marathon pacing often leads to worse 
performances in competitions (Amirkhanyan 
et al., 2021). Usually, women are more aware 
of their body composition compared to their 
male counterparts (Liverakos et al., 2018). In 
endurance athletes, men were 2.4-times as 
likely to misjudge their body mass index 
(BMI) compared to women (Liverakos et al., 
2018). However, a recent study measuring the 
accuracy of self-reported anthropometric data 
by marathon runners found recreational mar-
athoners to underreport their body mass, lead-
ing to underestimated BMI (Nikolaidis and 
Knechtle, 2020). Female runners tended to 
underreport their body mass to a greater ex-
tent than male runners, whereas male mara-
thoners overreported their height (Nikolaidis 
and Knechtle, 2020). A recent study investi-
gating the accuracy of race-time predictions 
in half-marathon participants and the actual 
performances found an overall tendency to-
wards a good calibration (Liverakos et al., 
2018). Interestingly, women showed higher 
overconfidence and were more likely to pre-
dict faster race times than was achieved. Nev-
ertheless, similar results between self-esteem 
and anxiety levels between male and female 
marathon runners were found (Estok and 
Rudy, 1987).  

Physical exercise such as marathon run-
ning has several proven benefits for physical 
and psychological health (Nikolaidis et al., 
2018). Among others, physical activity be-
fore, during and after cancer diagnosis im-
proves outcomes for breast cancer as it pro-
tects against recurrence and progression in 
breast cancer survivors (Malchrowicz-
Mośko, 2022). Regular physical exercise in 
breast cancer survivors improves the quality 
of life and immune system function and re-
duces cancer-related fatigue and nausea (Mal-
chrowicz-Mośko, 2022). Additionally, posi-
tive changes in personality functioning, locus 
of control, mood states such as anxiety and 
depression, perceived physical competence, 
self-esteem and satisfaction with life has been 
shown to be ameliorated by physical activity 
(Malchrowicz-Mośko, 2022). In breast cancer 
survivors, running improves stress reduction 
and reduces the risk of cancer recurrence 
(Malchrowicz-Mośko, 2022). Compared to 
healthy women, breast cancer survivors 
showed different motivations for running 
(Malchrowicz-Mośko, 2022). Mean motiva-
tional factors for breast cancer survivors were 
weight concern, psychological coping, recog-
nition, self-esteem and life meaning com-
pared to healthy women whose principal mo-
tivations were health orientation, personal 
goal achievement and affiliation (Mal-
chrowicz-Mośko, 2022).  

Recently, several studies have examined 
backgrounds and motivations for participa-
tion in endurance events such as marathon 
running (Roebuck et al., 2018). Compared to 
athletes of different sports, ultra-marathoners 
were more committed to running, confident, 
competitive and goal-oriented but less win-
oriented (Roebuck et al., 2018). Female ultra-
runners scored significantly higher in task ori-
entation than ego orientation compared to 
other ultra-marathoners (Roebuck et al., 
2018). In contrast to women, male marathon 
runners’ primary motivations were to increase 
speed, reach their potential, personal goal 
achievement and competitive reasons (Yang 
et al., 2022). In triathlon participants, women 
demonstrated significantly more often the 
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will to feel unity and integration as well as the 
desire to gain recognition from others com-
pared to men (Poczta et al., 2021). In contrast, 
men valued the desire to feel equal signifi-
cantly higher compared to female triathlon 
participants (Poczta et al., 2021). Female tri-
athlon participants also assigned a signifi-
cantly higher value to ambitions to win a high 
rank in sports events than men (Poczta et al., 
2021). Additionally, the desire to escape eve-
ryday life and the prevailing fashion were 
more important for women than male triath-
lon participants (Poczta et al., 2021). Male tri-
athlon participants exhibited the highest 
scores in logical thinking compared with par-
ticipants of different sports (Skurvydas et al., 
2022). Recent studies investigating motives 
for taking up running in men and women 
found the most important reasons for female 
runners to be weight concern, self-esteem, af-
filiation, psychological coping and life mean-
ing (see Table 2) (Malchrowicz-Mośko et al., 
2020c; Malchrowicz-Mośko and Poczta, 
2018). On the other hand, male runners were 
rather motivated by competitive reasons 
(Malchrowicz-Mośko et al., 2020c). Another 
study found that the highest motivations to 
run a marathon were intrinsic (meaning of 
life, self-esteem, health orientation), whereas 
extrinsic or ego-related motivations were the 
lowest (Nikolaidis et al., 2019). Interestingly, 
female runners had higher scores in self-es-
teem, achieving personal goals, affiliation 
with other runners and weight concerns than 
male marathon runners (Nikolaidis et al., 
2019). Furthermore, female marathoners, 
compared to male runners, scored higher in 
coping, self-esteem and goal achievement 
(Nikolaidis et al., 2019). Comparing female 
marathoners to female ultra-marathon partici-
pants, marathon runners showed higher health 
orientation and outscored ultra-marathoners 
for competitive reasons (Nikolaidis et al., 
2019). Men were disproportionally identified 
as obligatory runners (Malchrowicz-Mośko 
and Poczta, 2018). Male obligatory runners 
were characterized by a high desire to achieve 
recognizable success, whereas male recrea-
tional runners more heavily upheld the motive 

of physical well-being (Malchrowicz-Mośko 
and Poczta, 2018). Meanwhile, female run-
ners reported greater benefits from running 
through opportunities to meet people, relief 
from depression, and feeling less shy (Mal-
chrowicz-Mośko and Poczta, 2018). In gen-
eral, the desire to get away from everyday life, 
to maintain good physical condition and 
health, to test themselves, to develop a pas-
sion for running, and to achieve an affirmed 
goal was important equally important for both 
men and women (see Table 2) (Malchrowicz-
Mośko and Poczta, 2018). However, the de-
sire to feel strong emotions associated with 
participation in sporting events and the desire 
to have good fun was more important for 
women than for male runners (Malchrowicz-
Mośko and Poczta, 2018). On the other hand, 
the desire to maintain good physical condition 
and health was more important for men than 
for women (Malchrowicz-Mośko and Poczta, 
2018). In female ultra-marathon runners, the 
main source of motivation was general health 
and personal achievement (Krouse et al., 
2011). Furthermore, compared to male ultra-
runners, women were more task-oriented than 
ego-oriented, most set goals for their events 
and coaches were rarely used (Krouse et al., 
2011). In triathletes, no differences in general 
motivational motives between men and 
women were found (López-Fernández et al., 
2014). However, lower amotivation scores 
were reported in women compared to men 
(López-Fernández et al., 2014). Nevertheless, 
amotivation scores were very low both for 
male and female triathlon participants 
(López-Fernández et al., 2014). Low amotiva-
tion is associated with positive consequences 
in sports such as high commitment (López-
Fernández et al., 2014).  

To summarize, there are identifiable dif-
ferences in the personality of endurance run-
ners regarding sex. Eating disorders have 
been a major focus of research. However, no 
increased incidence of anorexia nervosa was 
found, suggesting high goal growth of female 
endurance athletes, which happens in a psy-
chologically healthy manner. Nevertheless, 
studies comparing personality characteristics 
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between women and men are relatively rare, 
warranting further studies in this field.  

 
THE ROLE OF AGE 

Endurance sports such as marathon run-
ning are popular among a wide variety of age 
groups (Knechtle, 2012; Nikolaidis et al., 
2018), despite differences in the frequency of 
participation. Considering that runners adopt 
different characteristics over life – associated 
but not determined by age – it would be of 
great clinical importance to identify possible 
differences between different age groups of 
marathon runners (Nikolaidis et al., 2018). 
Table 3 summarizes most relevant findings 
and study characteristics of analyzed studies 
investigating age differences in context of 
personality traits in endurance athletes. 

Most ultra-marathoners are in their mid-
30s to mid-50s, with a mean age of 45 years, 
most of the runners are men and the majority 
are married compared to the general popula-
tion (Hoffman and Krouse, 2018; Roebuck et 
al., 2018). Furthermore, ultra-marathoners 
tend to be well-educated, work in white-collar 
professions and have a comparably low inci-
dence of various self-reported medical and 
psychological disease (see Table 1) (Hoffman 
and Krouse, 2018; Roebuck et al., 2018). The 
mean age of successful finishers in ultra-mar-
athon runners is approximately 45 years 
(Knechtle, 2012). Nevertheless, the age of 
peak performance differs between marathon 
and ultra-marathon runners (Knechtle, 2012). 
Elite marathon runners reach peak perfor-
mance within 30 years, whereas male ultra-
marathon athletes achieve best times between 
30 and 49 years of age and female ultra-mar-
athoners between 30 and 54 years (Knechtle, 
2012). Compared to joggers, marathon run-
ners are older, run a higher distance per week 
and train for a longer period of time (Valliant 
et al., 1981). Marathoners were also signifi-
cantly older than cross-country skiers (Jerome 
and Valliant, 1983). Interestingly, no signifi-
cant age-related decline in marathon and half-
marathon performance could be observed be-
fore age 55 in a study investigating middle 
and old-aged runners (Leyk et al., 2010). 

After that, only a moderate decline could be 
detected (Leyk et al., 2010). Indeed, 25 % of 
the 65- to 69-year-old runners were faster 
than 50 % of the 20- to 54-year-old runners 
(Leyk et al., 2010). A recent study showed the 
mean score of expectations regarding aging 
amongst marathon runners to be relatively 
high compared to controls (Koronios et al., 
2017). Moreover, the exercise frequency per 
week was associated with the participants' 
age, suggesting a positive influence of exer-
cise frequency and general health on expecta-
tions regarding ageing (Koronios et al., 2017).  

There have been controversial opinions 
about long-distance running in preadolescents 
or early adolescents (see Table 3) (Nudel et 
al., 1989). A study investigating athletes aged 
between 8- to 18 years found comparable per-
sonality traits to adult long-distance runners 
with high values for boldness, warmth, con-
formity, sensitivity, dominance, high drive 
with tension, self-discipline, emotional stabil-
ity and intelligence (Nudel et al., 1989). How-
ever, there were signs of distorted body image 
suggesting the development of negative per-
sonality traits and possibly psychological dis-
orders warranting the need for psychological 
screening of young children participating in 
strenuous training programs (Nudel et al., 
1989).  

A study comparing marathon runners of a 
40- to 49-year age group to a 50- to 59-year 
age group found a higher fitness level in both 
groups compared to non-marathoners 
(Hartung and Farge, 1977). Regarding differ-
ences in personality, no significant differ-
ences between the two age groups could be 
identified (see Table 3) (Hartung and Farge, 
1977). However, the younger group tended to 
express higher scores in self-sufficiency 
(Hartung and Farge, 1977). Nevertheless, 
compared to sedentary controls, middle-aged 
runners and joggers showed high levels of 
self-sufficiency and imagination and tended 
toward introversion in terms of personality 
traits (see Table 3) (Hartung and Farge, 
1977). 
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Table 3: Summary of the study participants, methods, and key findings of the most important studies regarding age in endurance athletes 

Study Sample  
characteristics 

Race char-
acteristics 

Variables  
assessed 

Methods Relevant findings 

Nudel et al., 
1989 

N = 16 
Female = 6 
Age (yrs) 15.4 ± 2.4 

Marathon Personality 
characteristics in 
young endur-
ance runners 

• Otis-Lennon or Multi-
dimensional Aptitude 
Battery (depending 
on age) 

• Bender Visual Motor 
Gestalt Test 

• Human Figure Draw-
ing 

• Sentence Completion 
Test 

• Thematic Appercep-
tion Test  

• Cattell 16 Personality 
Factor Questionnaire 

• Group mean intelligence quotient was 121 ± 11 

• 43.8 % of subjects scored above the 85th percen-
tile for boldness, warmth conformity, sensitivity, 
high drive with tension and dominance 

• 50.0 % of subjects scored above the 93rd percen-
tile for self-discipline as well as emotional stabil-
ity 

• In 50 % of subjects distorted body image was 
present 

• 12.5 % of runners developed anorexia nervosa 
and one girl (6.3 %) committed suicide 

Hartung and 
Farge, 1977 

N = 48 
Female = 0 
Age (yrs) 47.35 ± 
4.93  

Marathon Personality and 
physiological 
traits in mara-
thon runners 
and joggers 
compared to 
age-matched 
controls 

• Cattell 16 Personality 
Factor Questionnaire 

• No significant differences in weight, height, cho-
lesterol, or triglyceride levels between different 
age groups of marathoners (40- to 49-year 
groups vs. 50- to 59-year group) 

• No significant personality differences in different 
age groups of marathoners (40-to 49-year 
groups vs. 50- to 59-year group) 

• High levels of self-sufficiency and imagination in 
marathon runners 

Gauffin et 
al., 2019 

N = 245 
Female = 91 
Age (yrs) marathon 
group 41 years 
(range 21–69 years), 
relay group 38 years 
(range 19–63 years) 

Marathon Motivation and 
health among 
marathon run-
ners 

• Assessment of self-
rated race perfor-
mance outcome 

• 41 % sustained a prolonged injury episode dur-
ing the race build-up 

• 81 % of runners reached their self-rated perfor-
mance outcome 

• Runners were more probable to reach the perfor-
mance outcome without illness during the build-
up or pre-race phase periods (OR = 3.8; 95 % 
CI:1.8–8.0, p < 0.001), without pre-race injury 
(OR = 3.0; 95 % CI:1.2–7.4, p = 0.02) or illness 
(OR = 4.1; 95 % CI: 1.3–15, p = 0.020), and 
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being aged younger than 50 years (OR = 2.4, 
95 % CI: 1.1–5.3–8.3, p = 0.03) 

• Associated with self-rated performance outcome 
was the absence of pre-race injury (OR = 8.1, 
95 % CI: 2.3–32; p < 0.001) or illness (OR = 28, 
95 % CI: 3.7–630; p < 0.01), and age below 50 
years (OR = 4.9, 95 % CI:1.3–20; p = 0.02) 

Nikolaidis et 
al., 2019 

N = 166 
Female = 32 
Age (yrs) male run-
ners 40.1 ± 9.0, fe-
male runners 44.2 ± 
8.6 

Marathon Motivation in 
marathon run-
ners 

• Motivations of Mara-
thoners Scales 
(MOMS) 

• Female runners scored higher in coping, self-es-
teem, and personal goal achievement 

• In male runners, “competing with other runners” 
was more important for the >30-age group com-
pared to 35- to 40- and 40- to 45-year age group 

• “Achieving personal goals” and “competing with 
other runners” was more important for faster run-
ners, in both male and female, however, more 
pronounced in female runners 

Malchro-
wicz-Mośko 
et al., 2020b 

N = 493 
Female = 144 

Marathon Influence of run-
ning experience 
on the motiva-
tion of marathon 
runners 

• MOMS • Most important motivational aspects were health 
orientation, personal goal achievement, self-es-
teem, psychological coping, weight concern, and 
life meaning 

• No significant correlation was found between the 
different motivational aspects and the years of 
running experience 

Malchro-
wicz-Mośko 
et al., 2020a 

N = 48 
Female = 28 

Marathon Motivational fac-
tors regarding 
marathon run-
ning in children 
and adolescents  

• Motives for Physical 
Activity Measure–Re-
vised (MPAM-R) 

• Most important motive was enjoyment/ interest 
and least important were social motives 

• No significant sex differences regarding motiva-
tion were found 

Abbreviations: CI, confidence interval; MOMS, Motivations of Marathoners Scales; MPAM-R, Motives for Physical Activity Measure–Revised; OR, odds ratio 
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Generally, endurance athletes show a ten-
dency for sensation seeking and have a high 
need to achieve a high quality of life and the 
feeling of joy (Poczta et al., 2021). This is par-
ticularly pronounced among younger individ-
uals and those with a higher education level 
(Poczta et al., 2021). The most important fac-
tor for ultra-marathon participants was a drive 
to explore their physical and mental limits 
(Roebuck et al., 2018). 

In terms of metacognition, older runners 
more accurately predicted their race time than 
their younger counterparts, indicating better 
calibration in older athletes (Liverakos et al., 
2018). Similarly, more experienced mara-
thoners were more accurate in their race time 
prediction compared to first- or second-time 
marathon finishers (McKelvie et al., 1985). 
Nevertheless, being younger than 50 years 
was significantly associated with reaching 
their desired performance outcome (Gauffin 
et al., 2019). Furthermore, young runners 
were shown to be more pleased with their 
achieved result (Gauffin et al., 2019).  

In recent years, there has been increased 
research into what drives marathon runners to 
pursue their sport (Nikolaidis et al., 2018). 
Younger male marathon runners valued com-
petitive reasons higher compared to older run-
ners, as a recent study could show (see Table 
3) (Nikolaidis et al., 2019). Male marathon 
runners in the <30-year-age group compared 
to the 35- to 40-year and 40- to 45-year-age 
group scored higher in “competing with other 
runners” (Nikolaidis et al., 2019). However, 
runners >50 years scored higher in general 
health orientation, body mass concern, life 
meaning and affiliation with other runners 
and lower in personal goal achievement com-
pared to runners in the 20- to 28-year age 
group (Nikolaidis et al., 2019). Another study 
found a decreased level of motivation due to 
personal goal achievement, competition and 
recognition scales with increasing age (Mal-
chrowicz-Mośko et al., 2020c). Furthermore, 
younger runners were rather focused on re-
sults while older runners were more drawn to 
social interaction in mass running events such 
as a half-marathon (Malchrowicz-Mośko et 

al., 2020b, c). Younger runner’s motives for 
taking part in endurance events were often 
personal goal achievement. In contrast, older 
runners were rather motivated by life mean-
ing, health, body mass concerns, or affiliation 
with other runners (see Table 3) (Mal-
chrowicz-Mośko et al., 2020b). Similar dif-
ferences were also found among different 
ages in triathlon participants (Malchrowicz-
Mośko et al., 2020b). In contrast, among chil-
dren aged 12 years, fun, interest and enjoy-
ment were the most important factors for par-
ticipating in running (Malchrowicz-Mośko et 
al., 2020a). Other studies identified five pri-
mary motives for children’s participation in 
sports: perception of competence, fun and en-
joyment, parents, learning new skills and 
friends (Malchrowicz-Mośko et al., 2020a). 
Although teenagers aged 13-18 are very sen-
sitive to the influence of other people regard-
ing motivation for participation in competi-
tive sports, the quality of friendship had only 
a weak influence on self-esteem and commit-
ment in sports (Malchrowicz-Mośko et al., 
2020a).  

Conclusively, there are variations be-
tween different age groups and anthropomet-
ric data, metacognition, and motives for par-
ticipation in endurance sports. Nevertheless, 
there is little research concerning personality 
differences between the age groups of endur-
ance athletes. 

 
THE ROLE OF PERFORMANCE 

LEVEL 

Marathon running is becoming progres-
sively popular among recreational runners 
compared to elite athletes (Nikolaidis et al., 
2018). Also, half-marathon encouraged phys-
ical activity regardless of age and gender in 
previously physically inactive individuals 
(Malchrowicz-Mośko et al., 2019). There are 
increasingly more finishers of marathons due 
to the increased participation of recreational 
runners rather than elite athletes (Nikolaidis et 
al., 2018). A similar trend has been observed 
in ultra-marathon races (Knechtle and Niko-
laidis, 2018). This asks whether differences in 
personality traits can be distinguishable re-
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garding performance level. In Table 4 key 
findings alongside study characteristics of an-
alyzed studies regarding differences in perfor-
mance levels of endurance athletes are listed. 

In South African marathon runners, a 
higher preference for mornings i.e., morning 
types in 66.7 % of runners, was associated 
with better results for half-marathon and mar-
athon performances (Henst et al., 2015). 
Morning-oriented runners trained on more 
days, for more hours per week, and seemed 
more physically active, suggesting an influ-
ence of chronotypes on physical activity and 
vice versa (Henst et al., 2015). Another study 
found no significant differences between 
Type A and B personalities in finishing times 
or subjective stress during a marathon race 
(Elmore and Evans, 1985). Ultra-marathoners 
scored higher on extraversion and openness to 
experience scales than normal controls, sug-
gesting a high thrive for sensation seeking and 
experience of exciting and intentionally con-
trolled risk (see Table 1 and Table 4) (Kazim-
ierczak et al., 2019; Krokosz et al., 2018). 
Furthermore, ultra-runners often showed a 
strong drive to explore their physical and 
mental limits (Wickström et al., 2019). Ultra-
marathon runners have higher emotional sta-
bility scores than the general population 
(Gauld et al., 2023). In turn, they tend to be 
calm and even-tempered even when con-
fronted with a difficulty or an unexpected sit-
uation (Gauld et al., 2023). Half-marathoners 
with high-trait emotional intelligence per-
formed better and showed faster completion 
times compared to those with low-trait emo-
tional intelligence (Howe et al., 2019). Train-
ing Pace and fastest 10-km race time corre-
lated significantly with final race times in 
marathon runners (McKelvie et al., 1985).  

Compared to the general population, mar-
athon runners show significantly higher levels 
of hardy personality, which considerably in-
fluences both performance and motivational 
aspects of marathon running (Sánchez, 2009). 
Furthermore, it can differentiate between 
marathon participants with the best and worst 
records (Sánchez, 2009). Ultra-marathon run-
ners were shown to have significantly higher 

scores of mental toughness compared to 
hockey, soccer, and tennis players, and mixed 
martial artists (Brace et al., 2020). Mental 
toughness was significantly associated with 
self-efficacy (see Table 4) (Brace et al., 
2020). It is postulated that self-efficacy might 
buffer pain due to increased endogenous opi-
oid release, thus increasing mental toughness 
(Brace et al., 2020).  
Inevitably, there is also a certain amount of 
pain experienced during a long-distance en-
durance event like an ultra-marathon (Freund 
et al., 2013; Nikolaidis et al., 2018). In this 
context, a reduction of pain sensitivity has 
been shown during or immediately after exer-
cise (Johnson et al., 2012). In marathon run-
ners higher pain threshold, pain tolerance and 
self-efficacy was found compared to seden-
tary controls (see Table 1) (Johnson et al., 
2012). Interestingly, pain-specific self-effi-
cacy accounted for 40% of the pain tolerance 
difference between runners and sedentary 
controls (Johnson et al., 2012). Recently, self-
efficacy itself was shown to be a predictor of 
performance (Johnson et al., 2012). In the 
fastest runners of a 161 km ultra-marathon 
race, a moderate exercise-induced analgesic 
effect was detectable after the race, as re-
ported by pressure pain sensitivity (Roebuck 
et al., 2018). Currently, this phenomenon is 
thought to be due to a combination of in-
creased endogenous opiate release and other 
central pain-modulating processes (Johnson 
et al., 2012). Interestingly, ultra-marathon 
runners have a significantly increased pain 
tolerance compared to controls (see Table 1) 
(Freund et al., 2013). Participants of these 
events were also shown to be more spiritually 
accepting, explorative, self-transcendent and 
less cooperative, harm-avoidant and harm-de-
pendent than the control group, contributing 
to a great eagerness in controlling physical 
needs and complaints for a higher goal 
(Freund et al., 2013). Furthermore, ultra-mar-
athon runners exhibited lower scores of pain-
related anxiety than non-running controls  
(Wickström et al., 2019). After all, low pain 
perception may predispose persons to participate 
in long-distance running (Freund et al., 2013).  
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Table 4: Summary of the study participants, methods, and key findings of the most important studies regarding performance level in endurance athletes 

Study Sample  
characteristics 

Race charac-
teristics 

Variables assessed Methods Relevant findings 

Krokosz et al., 
2018 

N = 20 
Female = 0 
Age (yrs) 40.75 ± 
7.15 

Ultra-Marathon 
(100 km) 

Influence of vitamin 
D3 supplementation 
on mood states in ul-
tra-marathon runners 

• Eysenck Personality 
Questionnaire 
(EPQ-R) 

• UWIST Mood Adjec-
tive Check List 
(UMACL) 

• Inventory of Physical 
Activity Objectives 
(IPAO) 

• Before the run runners had signifi-
cantly higher energetic arousal com-
pared to after the run 

• Extraversion was positively associated 
to energetic arousal before the run and 
negatively correlated to tense arousal 
before the run 

• Neuroticism was positively correlated 
to tense arousal before the run and 
negatively associated with hedonic 
tone before the run 

• Levels of vitamin D3 correlated signifi-
cantly with energetic arousal and he-
donic tone before the race, however, 
had no influence on mood after the run 

Howe et al., 
2019 

N = 12 
Female = 3 
Age (yrs) 34 ± 7  

Treadmill ultra-
marathon (80.5 
km) 

Emotional intelligence 
and mood states in ul-
tra-marathoners 

• 33-item trait emo-
tional intelligence 
(EI) scale 

• Brunel Mood Scale 
(BRUMS) 

• Total mood disturbance (TMD) scores 
were significantly elevated after the ul-
tra-marathon 

• A significant decrease in vigor and a 
significant increase in fatigue was 
found post-race 

• No significant changes in the sub-
scales for tension, depression, and an-
ger 

• Higher increase in TMD and serum 
cortisol levels in low-trait EI group 
compared to high-trait EI group 

Brace et al., 
2020 

N = 56 
Female = 18 
Age (yrs) 38.86 ± 
9.23  

Ultra-marathon 
(161 km) 

Mental toughness and 
self-efficacy in elite ul-
tra-marathoners 

• Sports Mental 
Toughness Ques-
tionnaire (SMTQ)  

• Endurance Sports 
Self-Efficacy Scale 
(ESSES) 

• Strong correlation between mental 
toughness and self-efficacy in ultra-
marathon runners 

• Self-efficacy and/ or mental toughness 
did not correlate to Ultra-Trail World 
Tour rank 
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• Ultra-marathon runners had higher 
mental toughness than female hockey 
players, professional Welsh soccer 
players, professional martial artists, 
South African tennis players, high-per-
forming adolescent male athletes 

Kędra and Ła-
guna, 2022 

N = 204 
Female = 24 
Age (yrs) 36.87 ± 
9.97  

Marathon Impact of positive ori-
entation on training 
engagement and mar-
athon performance 

• Positivity Scale • Training engagement was significantly 
positively correlated with positive ori-
entation and marathon performance 

• Positive orientation did not predict mar-
athon performance but predicted train-
ing engagement significantly 

Stoeber et al., 
2009 

Study 1 
N = 126 
Female = 28 
Age (yrs) 36.5 ± 7.6  
 
Study 2 
N = 339 
Female = 58 
Age (yrs) 37.2 ± 7.9  

Triathlon Perfectionism, 
achievement goals, 
and personal goal set-
ting for race time pre-
diction in triathlon ath-
letes 

• Sport Multidimen-
sional Perfectionism 
Scale 

• Achievement Goals 
Questionnaire for 
Sport (AGQ-S) 

• Perfectionism correlated positively with 
race performance 

• Performance-approach goals was pos-
itively associated with performance 
and performance-avoidance goals 
showed a negative correlation with 
race time 

• Personal goal setting was positively 
correlated with performance outcome. 

Waleriańczyk 
and Stolarski, 
2021 

Study 1 
N = 322 
Female = 142 
Age (yrs) 33 ± 8.7  
 
Study 2 
N = 133 
Female = 48 
Age (yrs) 35.69 ± 9.1  

10-km street 
run and half-
marathon 

Influence of personal-
ity on endurance per-
formance 

• Perfectionism in 
Sport Questionnaire 

• International Per-
sonality Item Pool 
Big Five Factor 
Markers 20 (IPIP-
BFM 20) 

• Perfectionist strivings were positively 
associated with race performance in 
10-km street runners 

• Perfectionist strivings were positively 
correlated with personal best, antici-
pated performance, and actual perfor-
mance in half-marathon runners 

Stolarski et 
al., 2022 

Study 1 
N = 214 
Female = 91 
Age (yrs) 28.26 ± 
11.09  
 
Study 2 

Marathon,  
triathlon 

Influence of personal-
ity traits on perfor-
mance 

• Sport Engagement 
Scale (SES) 

• Athlete Burnout 
Questionnaire 
(ABQ) 

• Athletes with higher levels of engage-
ment showed higher weekly training 
volumes 

• Emotional stability and conscientious-
ness correlated with higher sport en-
gagement 
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N = 135 
Female = 50 
Age (yrs) 36.67 ± 
9.04  

• Professional and semi-professional 
athletes showed significantly greater 
Vigor, Absorption, and general en-
gagement compared to recreational 
and amateur athletes 

• General sports engagement signifi-
cantly predicted performance 

Harris et al., 
1989 

N = 15 
Female = 0 
Age (yrs) 34.7 ± 7.1  

Marathon Salivary cortisol and 
mood states in mara-
thon runners 

• EPQ-R 

• Visual analogue 
scales for psycho-
metric indices  

• Anxiety and hostility scores on the race 
day (pre-race) were significantly higher 
compared to rest days 

• No changes in depression or libido 
scores were observed 

Nicolas et al., 
2019 

N = 29 
Female = 12 
Age (yrs) men 43.4 ± 
11.1, women 44.1 ± 
6.3  

Mountain ultra-
marathon (103 
km long with 
5’860 m of ele-
vation) 

Emotional intelligence 
and changes in emo-
tions after a mountain 
ultra-marathon 

• Brief Emotional In-
telligence Scale 
(BEIS-10) 

• Sport Emotion 
Questionnaire 
(SEQ) 

• EI was significantly correlated with 
happiness and excitement 

• The month after the ultra-marathon, 
dejection and anxiety scores de-
creased whereas anger increased sig-
nificantly 

Nicolas et al., 
2022 

N = 13 
Female = 2 
Age (yrs) 40.08 ± 
6.76  

Mountain ultra-
marathon (338 
km with 30’959 
m of elevation) 

Emotional intelligence 
in ultra-marathon run-
ners 

• BEIS-10 

• Recovery Stress 
States (RestQ-36-R-
Sport) 

• Recovery correlated negatively with 
stress state 

• Significant increases in stress states 
between pre- and post-marathon 

• In high trait EI group, recovery was 
negatively associated with stress state 
and stress state itself was negatively 
correlated with EI 

Brandstätter 
et al., 2013 

Study 1 
N = 96 
Female = 64 
Age (yrs) 20.7 ± 2.54 
 
Study 2 
N = 283 
Female = 228 
Age (yrs) 23.5 ± 6.58 
 
Study 3 

Marathon Impact of an action 
crisis on marathon 
performance 

• Action Crisis Scale 
(ACRISS) 

• Satisfaction With 
Life Scale 

• Significant correlation between action 
crisis and running time as well as the 
cortisol slope compared to athletes 
without prior action crisis 

• Weekly running distance correlated 
negatively with running time 
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N = 65 
Female = 0 
Age (yrs) 43.8 ± 9.16 

Malchrowicz-
Mośko and 
Waśkiewicz, 
2020 

N = 267 
Female = 63 
Age (% in age 
groups), 18-25 yrs 
(1.8 %), 26-35 yrs 
(29.2 %), 36-50 % 
(63.2 %), 51-70 yrs 
(5.6 %) 

Ultra-marathon Ultra-marathon run-
ning and family life 

• Motivation of Mara-
thoner Scale 
(MOMS) 

• 17.3 % of runners were single, 82.7 % 
were in a relationship 

• 64.8 % had children, 47.9 % practiced 
running with their partner and 3.4 % of 
runners parted with their partner be-
cause of running 

• Runners in a relationship had higher 
values for the motive “Personal goal 
achievement” compared to singles 

• Runners without children valued “Com-
petition” motive higher compared to 
runners with children 

Abbreviations: ABQ, Athlete Burnout Questionnaire; ACRISS, Action Crisis Scale; AGQ-S, Achievement Goals Questionnaire for Sport; BEIS-10, Brief Emotional Intelligence Scale; BRUMS, Brunel 
Mood Scale; EI, emotional intelligence; EPQ-R, Eysenck Personality Questionnaire; ESSES, Endurance Sports Self-Efficacy Scale; IPAO, Inventory of Physical Activity Objectives; IPIP-BFM 20, 
International Personality Item Pool Big Five Factor Markers 20; MOMS, Motivation of Marathoner Scale; RestQ-36-R-Sport, Recovery Stress States; SEQ, Sport Emotion Questionnaire; SES, Sport 
Engagement Scale; SMTQ, Sports Mental Toughness Questionnaire; TMD, total mood disturbance; UMACL, UWIST Mood Adjective Check List 
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Recently, anxiety, perfectionism, self-ef-
ficacy, and positive orientation were identi-
fied as essential personality traits in sports 
and exercise (Kędra and Łaguna, 2022). Pos-
itive orientation was positively associated 
with training engagement (see Table 4), 
which predicted marathon performance 
(Kędra and Łaguna, 2022). Athletes with 
higher positive orientation were associated 
with higher training frequency, persistence, 
and training engagement, enabling successful 
race progression and better race performance 
(Kędra and Łaguna, 2022). Training engage-
ment was shown to predict marathon race 
times (Kędra and Łaguna, 2022). Perfection-
ism, indicated by a strong pursuit of flawless-
ness and setting remarkably high standards, 
was shown to be a significant predictor of race 
results in a 10-km run, a half-marathon, and a 
triathlon (Stoeber et al., 2009; Waleriańczyk 
and Stolarski, 2021). In terms of sports sci-
ence, perfectionist strivings have been associ-
ated with positive attitudes, beliefs, and pro-
cesses, such as the hope of success, competi-
tive self-confidence, self-serving attributions 
of success and failure, and lower levels of 
anxiety and burnout (Stoeber et al., 2009). Es-
pecially during the training and preparation 
phase for a competition, perfectionist striv-
ings are a key factor affecting performance 
(see Table 4) (Waleriańczyk and Stolarski, 
2021). In this context, youth soccer players 
with high scores of perfectionist strivings 
were shown to invest more time in sport-spe-
cific activities compared to their less perfec-
tionist counterparts (Waleriańczyk and Sto-
larski, 2021). Perfectionism was significantly 
associated with conscientiousness and corre-
lated with personal best, anticipated and ac-
tual performance, sport level, and level of 
preparation for the competition (Waleri-
ańczyk and Stolarski, 2021). Similarly, per-
fectionist strivings are significantly associ-
ated with higher sports engagement character-
ized by a strong bond between the athlete and 
the sport in terms of generalized and positive 
cognitions, attitudes, and affective states (Sto-
larski et al., 2022). Sport engagement is asso-
ciated with lower levels of burnout, better 

self-regulation, conscientiousness, emotional 
stability, more frequent flow experience, and 
higher training hours (Stolarski et al., 2022). 
Compared to recreational runners, profes-
sional and semi-professional athletes showed 
significantly greater vigor, absorption, and 
general engagement (see Table 4) (Stolarski 
et al., 2022).  

Mood alterations during or after endur-
ance races have been reported (Nikolaidis et 
al., 2018; Roebuck et al., 2018). Especially 
the so-called “runner’s high” i.e., an exuber-
ant feeling of “well-being” after running, is 
well known (Harris et al., 1989). Increased 
endorphin levels likely cause it as exercise at 
sufficient intensity was shown to produce en-
dogenous opiates (Harris et al., 1989; Johnson 
et al., 2012). On race day, scores of anxiety 
and hostility were significantly higher com-
pared to rest days, whereas depression and li-
bido scores showed no significant changes 
(see Table 4) (Harris et al., 1989). Before the 
race, runners experienced significantly higher 
levels of energetic and tense arousal, whereas 
no changes in hedonic tone could be distin-
guished (Krokosz et al., 2018). Extraversion 
was positively correlated to energetic arousal 
(i.e., perceived energy and vigor) and nega-
tively associated with tense arousal (i.e., less 
stress) for pre-race levels (see Table 4). In 
contrast, neuroticism correlated positively 
with tense arousal and negatively with he-
donic tone on pre-race examinations (Kro-
kosz et al., 2018). During an ultra-marathon 
race, psychological relaxation and flow state 
increased during the first hour of running but 
decreased afterward (Roebuck et al., 2018). 
An increase in fatigue, exhaustion, and stress 
states and a decrease in recovery states, vigor, 
tension, mental stress, and arousal levels in 
response to sexually provocative images were 
found in runners after finishing an ultra-mar-
athon race (Howe et al., 2019; Krokosz et al., 
2018; Nicolas et al., 2019, 2022; Roebuck et 
al., 2018). Total mood disturbance scores 
were reduced in ultra-marathoners, recreatio-
nal runners, and non-exercisers after a session 
of aerobic exercise. However, changes in total 
mood disturbance scores were most pro-
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nounced in ultra-marathoners (Roebuck et al., 
2018). Usually, these mood changes were re-
solved within one week up to one month after 
the race (Nicolas et al., 2019; Roebuck et al., 
2018). Generally speaking, the harder the sit-
uation is, the longer the needed recovery time 
(Nicolas et al., 2022). However, emotional in-
telligence was shown to have an important 
protective role against stress during endur-
ance running (Nicolas et al., 2022). Athletes 
with higher scores in emotional intelligence 
showed higher levels of recovery before the 
race, were able to handle psychological stress 
better and recovered more easily after the race 
(see Table 4) (Nicolas et al., 2019, 2022). Fur-
thermore, emotional intelligence was linked 
with emotional experience, emotion regula-
tion and performance (Nicolas et al., 2019). 
Lower scores in emotional intelligence were 
linked with high levels of anger and confusion 
during a 282-km ultra-marathon. In contrast, 
participants with high scores in emotional in-
telligence showed lower levels of anger, con-
fusion, depression, fatigue and tension and 
high levels of calmness and happiness (Howe 
et al., 2019; Nicolas et al., 2019). In the month 
following the race, participants with high 
scores of emotional intelligence depicted sig-
nificantly higher levels of happiness and ex-
citement compared to counterparts with low 
levels of emotional intelligence (Nicolas et 
al., 2019).  

The increasing physical and mental de-
mands over the course of the race are associ-
ated with a concomitant increase in serum and 
salivary cortisol secretion (Brandstätter et al., 
2013; Harris et al., 1989; Howe et al., 2019). 
Mood changes on race day were shown to be 
significantly associated with cortisol increase 
(Harris et al., 1989). This increase was more 
pronounced in athletes reporting an action cri-
sis within 2 weeks before the race (see Table 
4) (Brandstätter et al., 2013). Additionally, 
these athletes showed poorer running perfor-
mance than those without reported action cri-
ses prior to the race (Brandstätter et al., 2013). 
Additionally, ultra-marathoners with higher 
scores in emotional intelligence exhibited a 
higher cortisol response, suggesting that the 

runners can push themselves to their physical 
limits better and are better prepared to handle 
the emotions experienced during an ultra-
marathon (Howe et al., 2019). Vitamin D3 
supplementation has a proven positive influ-
ence on mood and is able to reduce symptoms 
of depression (Krokosz et al., 2018). Vitamin 
D3 supplementation before an ultra-marathon 
affected pre-race mood stated significantly in 
a positive way (see Table 4), as it correlated 
with higher energetic arousal and vigor, 
whereas no significant effect was observable 
for post-race mood alterations (Krokosz et al., 
2018).  

Recently, increasing attention has been 
paid to cognitive processes and function dur-
ing and after endurance races (Roebuck et al., 
2018). Contradictory results were reported 
concerning cognitive function (Roebuck et 
al., 2018). Some studies found cognitive func-
tion to be reduced after an ultra-marathon, 
other studies found an improvement between 
pre- and post-race cognitive function, 
whereas other studies did not report any sig-
nificant changes in cognitive function after ul-
tra-marathon running (Roebuck et al., 2018). 
However, olfactory function was reduced af-
ter an ultra-marathon suggesting cognitive 
impairment, as olfactory function acts as a 
surrogate marker of cognitive function (Roe-
buck et al., 2018). Interestingly, faster runners 
scored better and were more accurate on in-
hibitory control tasks requiring motor inhibi-
tion and prospective memory task than slower 
runners (Roebuck et al., 2018).  

Approximately 50 % of ultra-marathon 
participants reported experiencing primarily 
internally focused thoughts (i.e., sensations 
arising from the lower limbs or associated 
with respiration), whereas 50 % experienced 
largely externally focused thoughts (i.e., dis-
sociative cognitive processes) (Roebuck et 
al., 2018). Several different cognitive strate-
gies used by ultra-runners have been reported, 
such as visualization, reading, pre-race para-
phernalia, setting goals, self-talk and thought 
control (Roebuck et al., 2018). Another study 
found that only a small number of elite endur-
ance athletes (6 %) used dissociative coping 
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strategies compared to 69 % of recreational 
runners (McKelvie et al., 1985). Elite mara-
thon runners, therefore can closely monitor 
their bodies for signals of distress and adjust 
their pace in an appropriate way (McKelvie et 
al., 1985). The use of associative coping strat-
egies was significantly associated with higher 
pain tolerance, whereas dissociative strategies 
and catastrophizing reduced pain tolerance 
(Johnson et al., 2012). Emotional intelligence 
was significantly associated with the use of 
more efficient coping strategies (i.e., task-ori-
ented coping) in terms of stress management, 
less anxiety, perceived control, and perfor-
mance satisfaction in ultra-marathon runners 
(Howe et al., 2019; Nicolas et al., 2022). Ath-
letes with high trait emotional intelligence 
were more competent in coping and perceived 
less stress but more well-being and pleasant 
emotion states (Nicolas et al., 2022).  

Overuse injuries in endurance runners are 
a common problem severely impairing train-
ing and race performance (Knechtle and Ni-
kolaidis, 2018; Wickström et al., 2019). A re-
cent study found that approximately 41 % of 
marathon runners sustained a prolonged in-
jury during the training phase of a race (Gauf-
fin et al., 2019). Additionally, self-determined 
motivation for marathon running may act as a 
factor in preventive behaviors regarding in-
jury (Chalabaev et al., 2017). Severe illnesses 
(i.e., malignant hyperthermia, rhabdomyoly-
sis and hyponatremia) that require hospitali-
zation with intensive care after an ultra-event 
are rare, representing 0.2-0.4 % of ultra-en-
durance runners (Gauld et al., 2023). Studies 
suggest that runners who display signs of ex-
ercise addiction may be at increased risk of 
needing intensive care after an ultra-endur-
ance event (see Table 2) (Gauld et al., 2023). 
A recent study investigating ultra-runners 
who needed intensive care after an ultra-en-
durance event found that only one out of the 
12 ultra-runners presented an at-risk state of 
exercise addiction (Gauld et al., 2023). Alt-
hough the majority of the other participants 
showed signs of exercise addiction, none of 
them classified as severe exercise addiction 
(Gauld et al., 2023). Nevertheless, these 

individuals are at risk of switching to prob-
lematic activity (Gauld et al., 2023). Illness 
during pre-race periods significantly nega-
tively impacts running performance (Gauffin 
et al., 2019). Athletes without illness during 
the training phase are likelier to achieve their 
performance outcome than runners who suf-
fer from pre-race illness (Gauffin et al., 2019). 
Injured runners were shown to complete more 
miles per week, to be heavier, taller, and less 
tough-minded and forthright than the non-in-
jured (McKelvie et al., 1985).  

Motivation for endurance running may 
differ between sex and different age groups, 
however whether there are changes in motiva-
tion between different performance groups is 
yet not entirely clear (Nikolaidis et al., 2018). 
Primary motivation reported amongst ultra-
endurance athletes was to achieve personal 
goals, followed by health-related and self-es-
teem reasons as well as contact with nature, 
whereas competitive reasons were the least 
important motivation for taking part in ultra-
marathon running (Kazimierczak et al., 2019; 
Krokosz et al., 2018; Roebuck et al., 2018). 
Competitive marathon runners were shown to 
be more motivated in terms of performance 
level than recreational or non-athletes (Mas-
ters et al., 1993; Nikolaidis et al., 2019). Sim-
ilar results have been previously reported in 
elite football players, who showed higher lev-
els of motivation compared to recreational 
athletes (Nikolaidis et al., 2019). Interest-
ingly, social aspects, i.e., meeting people and 
socializing, motivate individuals to partici-
pate in ultra-marathon running (Krokosz et 
al., 2018) as it helps strengthen social identity 
(Kazimierczak et al., 2019). Energetic arousal 
and hedonic tone are significantly associated 
with ultra-marathon runners socializing mo-
tives. The more meaningful these goals were, 
the happier and more vigorous the athletes 
(Krokosz et al., 2018). In amateur marathon 
runners, the most important motive for partic-
ipation is general health orientation followed 
by personal goal orientation, self-esteem, psy-
chological coping, weight concern and life-
meaning (Malchrowicz-Mośko et al., 2020b). 
The lowest scores were observed in the 
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affiliation, competition and recognition (Mal-
chrowicz-Mośko et al., 2020b). However, the 
main motivational aspects for participating in 
a marathon race were not connected to race 
performance (see Table 3) (Malchrowicz-
Mośko et al., 2020b). Family life and relation-
ships influence the motivations of ultra-mara-
thon runners (Malchrowicz-Mośko and 
Waśkiewicz, 2020). A recent study investi-
gating a group of ultra-marathon runners 
found that 3.8 % of runners had parted with 
their partners because they did not run or sup-
ported the passion for running (Malchrowicz-
Mośko and Waśkiewicz, 2020). Runners who 
parted with their partners showed higher 
scores in psychological coping, health orien-
tation, and life meaning than their non-parting 
controls (see Table 4) (Malchrowicz-Mośko 
and Waśkiewicz, 2020). The possibility of 
sharing leisure time with friends, family, and 
partners was more important to runners in a 
relationship and/or marriage compared to ul-
tra-runners who parted with their partners 
(Malchrowicz-Mośko and Waśkiewicz, 
2020).  

Conclusively, endurance athletes need a 
certain mental strength to successfully com-
pete in a marathon or ultra-marathon. Various 
aspects such as mental toughness, hardy per-
sonality, or self-efficacy also contribute to 
better performance. Accordingly, personality 
differences can also be observed between elite 
and recreational athletes. 

 
DISCUSSION 

Since the last few years, there has been a 
lot of interest and research in personality traits 
and psychological aspects of endurance run-
ners. The human endurance capacity and 
challenges have contributed to the growing 
interest in understanding the motivational as-
pects of marathon, ultra-marathon, and triath-
lon runners concerning sex, age, and perfor-
mance level, which have been studied in more 
detail. The purpose of this study was to review 
the personality traits of endurance athletes 
with an emphasis on recent and updated liter-
ature.  

As the main findings of this study (see Ta-
ble 5), we identified a distinct and individual 
psychological profile of marathon runners 
characterized by a strong sense of vigor, self-
sufficiency, intelligence, introversion and low 
scores in anger, fatigue, tension, and depres-
sion. This specific profile also differs from 
other athletes, especially joggers, ultra-mara-
thon runners to a certain extent, cross-country 
skiers, and soccer players. Furthermore, en-
durance exercise has been identified as an im-
portant factor in the prevention of depressive 
symptoms, especially in breast cancer survi-
vors. Differences between marathon runners 
in terms of sex were also identified, with fe-
male ultra-marathon runners showing high 
values in task orientation and differed in 
terms of motivation. In addition, differences 
were found between age groups: young run-
ners were more focused on results, whereas 
older runners valued social interaction more. 
The performance level also showed differ-
ences in terms of personalities. High levels of 
hardy personality, mental toughness, self-ef-
ficacy, and high emotional stability can be 
found in endurance runners (Brace et al., 
2020; Nudel et al., 1989; Sánchez et al., 
2009).  

Nevertheless, this review also has its lim-
itations. First and foremost, the study popula-
tion was very heterogeneous. Endurance run-
ners differ drastically in terms of training 
background, physically but also psychologi-
cally. In addition, significantly more men 
continue to take part in these events, which 
makes generalization difficult in some cases. 
In addition, the question often arises as to 
whether personality traits are effectively a 
consequence of the marathon or rather a pre-
requisite for the sport, making comparability 
with other sports more difficult. Also, im-
portant to consider is the lack of quality as-
sessment for the studies included. It is an im-
portant limitation since selection bias can im-
pair the generalization of the findings. Con-
sidering different performance levels is also a 
point as different terms have been used inter-
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Table 5: Overview of the most important aspects regarding personality of marathon runners 

 Key findings 

Psychological 
Profile 

• Strong sense of vigor 

• Low scores in anger, anxiety, fatigue, tension, depression and confu-
sion 

• High levels of self-sufficiency and self-efficacy 

• Hardy personality 

The Role of Sex • Abnormal eating attitudes without increased incidence of anorexia ner-
vosa 

• Higher scores in task orientation, self-esteem, personal goals in female 
ultra-runners 

The Role of Age • Importance of competitive motives in younger runners 

• Better calibration in older runners 

• No significant personality difference between marathon runners of dif-
ferent ages 

The Role of  
Performance 
Level 

• Mood changes and cognitive function alterations over the course of a 
race 

• Higher pain tolerance 

• Influence of emotional intelligence on recovery state 

• Role of coping strategies 

 
 

changeably without a clear concept or differ-
entiation between them, which also impairs 
the clinical practice (Scheer et al., 2020).  

In another way, some strengths should be 
considered. We provided an updated over-
view of various aspects of marathon, ultra-
marathon, and triathlon in terms of personal-
ity traits and psychological aspects. Given the 
high popularity of marathons among recrea-
tional and elite athletes and researchers, these 
findings have several practical and theoretical 
implications. Sport psychologists would ben-
efit from the findings of the present study to 
develop psychological interventions consid-
ering runners’ personality to optimize partici-
pation and performance in a marathon race. 
Considering the differences in sex, age, and 
performance listed here, it is possible and im-
portant to develop individualized training 
plans because these groups have different 
goals and needs.  

Nevertheless, many aspects remain un-
clear. Changes in cognition and mood states 
before, during, and after marathon races are 
not well understood and would be of great 
clinical importance. Additionally, large-scale 
studies comparing personality differences 
with regard to sex, age, performance, and 
other types of sport are rare and would cor-
roborate these findings, highlighting the need 

for further original research on the personality 
traits of marathon runners.  
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