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ABSTRACT

Purpose. Despite considerable growth of trail runners’ population, little is known about the demographics, training habits,
and health characteristics of recreational trail runners. Thus, the aim of this study was to describe the demographics, training
habits, and health characteristics of recreational trail runners as compared between different distances of Circuito Trilhas
& Montanhas.

Methods. The descriptive transversal study involved 167 trail runners of Circuito Trilhas & Montanhas. A questionnaire
concerning trail-running practice was applied and the chosen route (short/medium/long) was recorded.

Results. The trail runners were mostly young athletes (<40 years old, 51.5%), males (66.5%), bachelors (56.3%), and married
orin a committed relationship (58.1%). Most of the long distance trail runners were significantly more experienced (p = 0.001;
¢ = 0.230), ran 10-20 km per training (p < 0.001; ¢ = 0.535), participated in club sport (p = 0.004; ¢ = 0.257), and used
safety equipment (p = 0.011; ¢ = 0.233) compared with the other distances. The chosen course was not associated with the
health status (p = 0.385), but the presence of diseases was significantly reported by most of the short distance trail runners
(p = 0.023; 9 = 0.213).

Conclusions. The recreational trail runners participating in this study are predominantly young, well-educated, and
married. Most long distance trail runners were more experienced, ran average distances per training, participated in club
sport, and used safety equipment compared with the other distances. Moreover, trail runners with any diseases ran in short
distances.

Key words: trail running, trail race, exercise

Introduction

Trail running, according to the International Trail
Running Association, is a pedestrian race open to all,
held in a natural environment (e.g. mountains, desert,
forest, plain) with a minimal share of paved or asphalt
roads, not exceeding 20% of the total of the races [1].
Currently, this modality has been attracting numerous
followers in several countries, also in Brazil [2, 3].

With the recent increase in the popularity of this
modality, many of these events have attracted a signifi-
cant number of runners who aim at the sport as a form
of recreation [4]. However, trail running is a complex
sport [5, 6], a new running discipline with distinct
physiological characteristics, principally held in chal-

lenging environmental conditions owing to harsh trail
course topographies [7], leading to major changes in
physiological and mechanical responses [8].

Therefore, many participants lack specific knowl-
edge and preparation to deal with this modality. Thus,
amateur athletes, self-training, can face problems in
completing this type of test within healthy margins
because of the compromised sporting performance [9].
In addition, there are medical, nutritional, biochemical,
and physiological aspects related to trail-running
preparation [10] that may directly influence the per-
formance of runners [11].

A factor that has impacted on an increase in trail
runners’ population is trail use for wellness and health
as trail running has been recommended to increase
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the physical activity of the population [12]. This land-
scape has often hampered the organization of trail-
running races and the implementation of appropriate
safety regulations for all types of competitors [3].

An increasing number of studies are performed to
answer the questions concerning physiological and bio-
mechanical factors in trail running [5, 11, 13, 14]. How-
ever, the investigation of demographics, training habits,
and health characteristics is still very limited and
mostly based on ultra-trail runners [15] or trail users
[12]. Data on recreational trail runners of lower distances
are lacking. Nevertheless, they are of great relevance
since they can help health professionals plan actions
and strategies for a better performance during the
competitions, as well as improve the strategies of test
organizers in order to promote better safety for runners.

Therefore, the objective of this study was to describe
the demographics, training habits, and health char-
acteristics of recreational trail runners as compared
between different distances of Circuito Trilhas & Mon-
tanhas (CTM).

Material and methods

This descriptive observational study was carried out
among trail runners of CTM 2018, between March and
December 2018, in Rio Grande do Sul, Brazil. CTM is
a sports event composed of 7 steps in a pedestrian race,
divided into 3 categories/courses (short/medium/long),
carried out in the rural area of the municipalities of the
state of Rio Grande do Sul, Brazil. Table 1 shows the
characteristics of the races.

All runners of the CTM 2018 who completed at least
1 of the 7 steps were invited to participate in this study.
Out of a total of 2040 invited runners, 167 volunteers
accepted to participate in the research (8.2% of CTM
2018 runners); 47 (26 men) completed the short course,
53 (33 men) completed the medium course, and 67
(52 men) completed the long course. Runners who were
under 18 years of age and who did not complete the
questionnaire appropriately were excluded from the
survey.

Table 1. Characteristics of Circuito Trilhas & Montanhas

Distance Elevation gain Startmg/ﬁmshmg Highest altitude Maxlmur-n time
Step (km) (m) altitude (m.a.sl) to finish

(m.a.s.l) R (h)

6 280 622 (km 2) 1.5
Farroupilha 13 570 515 663 (km 11) 3
27.5 1120 650 (km 23) 5

5.5 260 290 (km 2) 1.5
Tupandi 15.5 850 70 370 (km 11) 3
27.1 1290 370 (km 13) 5

6 224 650 (km 1.5) 1.5
Sério 14 700 630 660 (km 7) 3
26.9 1310 660 (km 22) 5

6.5 160 210 (km 3) 1.5
Arroio do Meio 16.5 720 80 540 (km 9) 3
27.7 1380 540 (km 13) 6

6.5 170 634 (km 3) 1.5
Nova Roma do Sul 12 650 583 634 (km 7) 3
29 1450 692 (km 8) 5

7 190 124 (km 2) 1.5
Igrejinha 14 650 50 270 (km 10) 3

33 1400 738 (km 21) 5.5

5 191 543 (km 2) 1.5
Rolante 17 650 465 692 (km 7) 3
28.5 1000 830 (km 18) 5

Highest altitude indicates the highest point in the route; the value in kilometres indicates the location of the highest point

within the route.
m.a.s.l. - metres above sea level

55

Human Movement, Vol. 22, No 3, 2021
humanmovement.pl



HUMAN MOVEMENT

P. Molz, Profile of trail runners

The study participants answered an online ques-
tionnaire, sent via social networks, containing 15 closed
questions that focused on the demographics, training
habits, and health characteristics of trail runners. This
questionnaire also included questions about personal
data such as gender, age, schooling and marital status
to characterize the sample. Moreover, the performed
category (short, medium, or long) as well as the time to
complete the course were recorded.

Statistical analysis was performed with the Statis-
tical Package for the Social Sciences (SPSS) software,
v. 20.0. Continuous data were expressed as mean *
standard deviation and categorical variables were pre-
sented in numbers and percentages. The chi-square
test with Cramer’s phi (¢p) was used to evaluate the
effect size of the differences and associations. Statistical
significance of the results was accepted at p < 0.05.

Ethical approval

The research related to human use has complied
with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Ethics
Committee of the International University Centre
(UNINTER)underthe protocolnumberof040859/2018.

Informed consent
Informed consent has been obtained from all indi-
viduals included in this study.

Results

Table 2 shows the demographic characteristics of
the 167 trail runners participating in the study, with
a mean age of 39.80 + 10.97 years (range: 18-76 years)
and male predominance (65.5%). There was a preva-
lence of young individuals (up to 40 years of age, 51.5%),
people with complete higher education (56.3%), and
married ones or those living with a partner (58.1%). In
addition, most of the evaluated runners (40.1%) partici-
pated in the long course.

The average race times of the study participants
were 0.58 + 0.18 h (range: 0.27-1.40), 1.48 + 0.44 h
(range: 0.75-2.68), and 2.86 + 0.64 h (range: 1.59-
4.28) for the short, medium, and long course, respec-
tively. With respect to the practice of trail running,
most of the long distance trail runners were signifi-
cantly more experienced (p = 0.001; ¢ = 0.230), ran
10-20 km per training (p < 0.001; ¢ = 0.535), partici-
pated in club sport (p = 0.004; ¢ = 0.257), and used
safety equipment (p = 0.011; ¢ = 0.233) (Table 3).

Among the safety equipment, most used were spe-
cific clothing for running, specific shoes for trail run-
ning, and backpack/hydration belts (83.0%, 81.7%, and
80.3%, respectively). As for the type of training ground,
most trail runners reported training in the city (66.5%),
on dirt roads (50.3%), and on trails (47.9%). The perfor-
mance of another activity to complement the training
did not differ between the courses (p = 0.582; ¢ = 0.081);

Table 2. Demographic characteristics of the recreational trail runners of Circuito Trilhas & Montanhas 2018,
Brazil (n = 167)

Race
Variable All, n (%)
Short Medium Long

Number of individuals 167 47 53 67
Sex

Female 56 (33.5) 21 (37.5) 20 (35.7) 15 (26.8)

Male 111 (66.5) 26 (23.4) 33 (29.7) 52 (46.8)
Age

<40 years 86 (51.5) 24 (27.9) 31 (36.0) 31 (36.0)

> 40 years 81 (48.5) 23 (28.4) 22 (27.2) 36 (44.4)
Education

Elementary school 8 (4.8) 1(12.5) 3 (37.5) 4 (50.0)

High school 65 (39.0) 18 (27.7) 23 (35.4) 24 (36.9)

Bachelor’s degree 94 (56.3) 28 (29.8) 27 (28.7) 39 (41.5)
Marital status

Single 54 (32.3) 16 (30.2) 21 (37.1) 17 (32.1)

Married or in a committed relationship 97 (58.1) 26 (26.8) 29 (29.9) 42 (43.3)

Divorced or separated 16 (9.6) 5(31.2) 3(18.8) 8 (50.0)
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Table 3. Training habits of the recreational trail runners of Circuito Trilhas & Montanhas 2018, Brazil (n = 167)

Race
Variable All, n (%) p* 0}
Short Medium Long

Number of individuals 167 47 53 67

Experience in trail running 0.001 0.230
<1 year 36 (21.6) 17 (47.2) 10 (27.8) 9 (25.0)
1-2 years 50 (29.9) 15 (30.0) 21 (42.0) 14 (28.0)
> 3 years 81 (48.5) 15 (18.5) 22 (27.2) 44 (54.3)

Schedule of training 0.486 0.128
Morning 41 (24.6) 15 (36.6) 12 (29.3) 14 (34.1)
Afternoon 38 (22.8) 12 (31.6) 14 (36.8) 12 (31.6)
Night 49 (29.3) 13 (26.5) 15 (30.6) 21 (42.9)
> 2 shifts 39 (23.4) 7(17.9) 12 (30.8) 20 (51.3)

Average distance per training <0.001 0.535
<10 km 54 (32.3) 38 (70.4) 12 (22.2) 4 (7.4)
10-20 km 84 (50.3) 7 (8.3) 37 (44.0) 40 (47.6)
20-30 km 26 (15.6) 0 (0.0) 3(11.5) 23 (88.5)
> 30 km 3(1.8) 2 (66.7) 1 (33.3) 0 (0.0)

How is the trail-running training performed 0.110 0.162
Individually 60 (35.9) 19 (31.7) 13 (21.7) 28 (46.7)
In group 107 (64.1) 28 (26.2) 40 (37.4) 39 (36.4)

Participation in club sport 0.004 0.257
No 33 (19.8) 2 (6.1) 16 (48.5) 15 (45.5)
Yes 134 (80.2) 45 (33.6) 37 (27.6) 52 (38.8)

Use of safety equipment 0.011 0.233
No 25 (15.0) 13 (52.0) 7 (28.0) 5(20.0)
Yes 142 (85.0) 34 (23.9) 46 (32.4) 62 (43.7)

Performing complementary activity 0.582 0.081
No 26 (15.6) 8 (30.8) 6 (23.1) 12 (46.2)
Yes 141 (84.4) 39 (27.7) 47 (33.3) 55 (39.0)

* chi-square test

Table 4. Health perception of the recreational trail runners of Circuito Trilhas & Montanhas 2018, Brazil (n = 167)

Race
Variable All, n (%) p 0}
Short Medium Long
State of health 0.314 0.117
Bad/good 75 (44.9) 25 (33.3) 22 (29.3) 28 (37.4)
Excellent 92 (55.1) 22 (23.9) 31 (33.7) 39 (42.4)
Presence of diseases 0.023 0.213
No 153 (91.6) 39 (25.5) 52 (34.0) 62 (40.5)
Yes 14 (8.4) 8(57.1) 1(7.1) 5(35.7)

however, 84.4% of the evaluated individuals practised
another activity (Table 3), among which they reported
bodybuilding (73.0%).

Most of the trail runners participating in the survey
considered their health status to be excellent (55.1%)
or bad/good (44.3%), but this was not significantly as-

sociated with the chosen course (p = 0.385; ¢ = 0.112;
Table 4). Of the trail runners evaluated, only 8.4% re-
ported having a health problem. The presence of dis-
eases was significantly more frequently reported by the
trail runners of short distance (p = 0.023; ¢ = 0.213).
Hypertension was the main disease observed (42.9%).
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Discussion

The purpose of this study was to characterize the
profile of the demographics, training habits, and health
of recreational trail runners. The main reason for this
subject was an increasing popularity of trail running,
which has attracted many types of runners, from ama-
teur athletes to elite-level competitors, and from short-
distance athletes to ultradistance enthusiasts [16].

In the present research, most trail runners reported
that they practised trail running for a better quality of
life (71.9%) and leisure (68.3%), and only a minority
perceived the modality as a form of competition (35.9%).
Evidences shows a significant relationship between
self-rated health and physical activity [17, 18]. Cor-
roborating our findings, Smiley et al. [12] also veri-
fied an association between trail activity and sociali-
zation and stress reduction. Moreover, trail runners,
regardless of the mileage travelled or experience in the
modality, have an interest in connecting with nature.
Many also report becoming addicted to sport from the
very first time [16].

On the other hand, this variety of runners has
raised numerous special concerns for the race organ-
izers. Although the International Trail Running Asso-
ciation was created with the aim of improving the
quality of the race organization and the safety of the
participants, the health policy of the Association is
mainly focused on antidoping objectives [19]. There is
a lack of studies that would determine the profile of
trail runners, especially recreational ones. In view of
this, the study was conducted to describe the demo-
graphics, training habits, and health characteristics
of recreational trail runners on different distances in
order to emphasize safety during the race to trainers
and organizers.

Although trail running is a sport for people of all
sexes and ages, our data show that women are still
a minority, not reaching 40% of the total study popu-
lation. Though this percentage difference has declined
over the years, there are usually more men than women
in the races [16]. In addition, the increasing female
participation in trail running is related to social and
safety reasons [20] because women feel safer in outdoor
activities when these are conducted in a group [21].

In the present study, we found a similar prevalence
of young and master athletes. This is a common feature
of trail-running competitions. An increasing partici-
pation of master athletes (individuals aged over 40
years) has been observed [13], though this is the age
at which the first decline in peak performance occurs
[22]. Data recorded by Easthope et al. [13] show a sig-
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nificant decline in maximum power generation capac-
ities in young (-32%) and master athletes (-40%) after
1 hour of trail running, possibly owing to the aging
process that produces structural and functional trans-
formations, leading to a general decline in physical
capacity.

We also demonstrated no significant difference be-
tween the performance of young and master athletes
in the short (p = 0.650), medium (p = 0.316) or long
(p = 0.076) course. Our results corroborate studies
which have shown that master endurance athletes are
able to maintain their performance despite exhibiting
structural changes in muscles and maximal aerobic
power changes related to aging [22, 23].

The CTM participants presented good levels of edu-
cation, that is, had completed higher education (56.3%
of the global sample and 41.5% of the long course run-
ners). Similar result were observed by Smiley et al. [12],
who found that more than 65% of trail users evaluated
in the state of Indiana, USA had a college education or
advanced degree. The authors also suggest that trail
users, on the whole, are wealthier and more educated.

Moreover, although we do not have specific data re-
garding the occupation of the trail runners in this study,
our data corroborated the demographic characteristics
of 489 ultramarathon trail participants of the Western
States Endurance Run and the Vermont 100 Endur-
ance Race (VT 100). The authors verified that 43.5% of
the participants had a bachelor’s degree, suggesting
that individuals who ventured over long distances oc-
cupied professional and business areas [15].

Most of the trail runners of the present study were
in a stable relationship (58.1%); these data are lower
than those in the study by Smiley et al. [12], in which
the majority of the runners in the state of Indiana, USA
were married (67.0%). Also in the long course, most of
the trail runners in our study were in a stable relation-
ship (62.7%); these data are lower than those in the
study by Hoffman and Fogard [15], in which the major-
ity of the ultra-trail runners were generally in a stable
relationship (70.1%).

According to prospective studies [2, 13, 23], trail
running promotes a strenuous physical load on the or-
ganism and may cause severe structural damage to the
muscles. In view of this, all trail runners of the pre-
sent research finished the race within the time limit
stipulated by the organization; however, 25.8% (n = 31)
of the participants of the medium and long courses
arrived at a time above that considered physiologically
adequate for this modality, which indicates poor prep-
aration for the race.

Additionally, the large number of trail runners in
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our study who were unprepared need to find adapta-
tions that will empower them to finish a trail race safely.
Thus, it becomes relevant to identify internal and ex-
ternal strategies that can be used by runners during
races and/or trainings, in an attempt to reduce the
physiological changes usually reported after trail run-
ning. Giandolini et al. [8], reported that muscle fatigue
and mechanical muscle damage largely contributed
to the decline of trail-running performance. Fatigue
resistance, power, and muscle strength are important
for trail-running race time [5, 6, 14].

In the present study, most runners had practised
trail running for 3 years or more and competed in the
long run. Our data corroborate the study by Hoffman
and Fogard [15], in which trail ultramarathon run-
ners had practised such events for an average of 7.6
years, which indicates that the longer the practice, the
longer the travelled distance. In addition, we observed
that the training schedule did not differ between groups,
although it should be noted that only 22.8% of the
evaluated trail runners trained in the afternoon, the
period of CTM races.

In line with our findings, Karlsen et al. [24] pointed
out that the choice of day period interfered significantly
in the performance of sports. Moreover, it has been
shown that changes in ambient temperature and hu-
midity seem to affect sports performance more than
the period of the day [25]. The environment tempera-
ture and humidity also directly influenced the per-
formance of trail runners in our study; in the Salto
Ventoso race in Farroupilha, the temperature reached
32°C, with a thermal sensation of 40°C, which resulted
in the highest percentage of waivers (5.4%, n = 60) and
a higher number of services by the health-care staff.

Another factor that may influence the training
schedule is the daily life activities (e.g. work, family,
social relationships), being a challenge for recreational
trail runners [2] and causing a large number of run-
ners evaluated in this research to do their training at
night (29.3%) and in the city (66.5%). Moreover, 50.3%
of runners trained 10-20 km per training and only
34.3% of the long course runners trained close to the
mileage of the race (20-30 km per training). It must
be taken into account that in trail running, progress
denotes gradually increasing the trail, with minutes
or hours as a guide, not distance [16]. However, care
must be taken to avoid overloading the body, which
would contribute to the decline in trail-running per-
formance [7].

The present study showed that most CTM partici-
pants used safety equipment when practising the sport;
the equipment mainly included specific clothes for

running, backpack/hydration belts, and specific shoes
for trail running. The clothes suitable for trail running
are quite basic, aiming to moderate body temperature
and perspiration and to provide protection against the
elements [16]. Among the major external strategies used
during trail running is wearing compression garments,
although there is no definite consensus about their ef-
fects [26] and no evidence on their physiological bene-
fits in trail running at lower distances [27].

Another safety factor pointed out by the CTM run-
ners is the use of a backpack/hydration belt, which,
according to Chase and Hobbs [16], depending on the
duration of the trail, is an important item, since one
should always carry some type of hydration system
and a little food, plus a first aid kit for possible emer-
gencies. The specific shoes, having traction and cush-
ioning against obstacles of the track, also constitute
significant trail-running safety equipment, frequently
used by the CTM runners [16].

Trail running is not generally a club sport [2]; how-
ever, 80.2% of the runners evaluated in the present
study participated in club sport and 64.1% practised
group sports. Possibly, the trail runners of the present
study were looking for an organizational structure for
training, which is often advised by qualified profes-
sionals. In addition, this emphasizes that the majority
of the participants aimed at trail running as a form of
leisure, as discussed previously, as well as a modality
to be carried out in a group.

In the present study, the main complementary ac-
tivity among the CTM runners was bodybuilding,
a type of exercise that aims at muscle recovery. Trail
running involves many uphill and downhill running
sections [13], imposing intensive physiological de-
mands on the musculature and altering biomechanics
[28]. Strategies to minimize the cost of running are
important in shorter distances [6] and strength train-
ing; muscular recovery is of great importance in trail
runners because of the damages caused by the race [29].

CTM has a short course, around 6 km, in which
68.1% of the participants from this distance had up
to 2 years of experience. This is due in part to the fact
of the increased number of trail runners [3] because of
the positive effects of recreational walking and run-
ning on health outcomes and because of the easier
access to trails [12]. Moreover, trail running may be
a considerable tool against obesity and depression
among individuals with low physical activity [12].

With respect to the state of health of the trail run-
ners evaluated in this study, 55.1% of them reported
excellent health, and 91.6% did not present any health
problems that might limit their track activities. It is
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known that before starting a new physical exercise
program, one should first perform a medical evalua-
tion to determine if there are any limitations to exer-
cise [16].

Moreover, for the sake of CTM participants’ secu-
rity, health-care staffis present at all stages to attend
possible complications. The technical and geographical
particularities of trail-running races are a real chal-
lenge for the health-care staff; however they must be
prepared for different situations, such as digestive
problems, diseases related to the environment, and
musculoskeletal injuries, which may often require rapid
and effective intervention [30].

Indicating the demographics, training habits, and
health characteristics of recreational trail runners
and their association with different distances (short,
medium, and long) is the strength of this study. It is
suggested that this is one of the first studies related
to these variables with a focus on recreational trail
runners in the literature. Although the self-report na-
ture of data collection could be considered as a bias,
the questions did not require the respondents to recall
long-term details of running habits, which makes the
survey tool reliable.

A further study limitation may be a sampling bias,
with a low (8.2%) representation of the CTM 2018 par-
ticipants. Additionally, several important lifestyle char-
acteristic, such as nutritional status, smoking status,
medication use, physical activity level, and diet, were
not evaluated. Anyway, the study results may support
coaches in creating sustainable training and compe-
tition strategies and help organizers promote better
safety for runners.

Conclusions

The present study shows an overview of the CTM
2018 participants’ demographics, training habits, and
health characteristics. Our results imply that CTM
trail runners are mostly young, well-educated, mar-
ried or in a committed relationship. With regard to
the characteristics of the trail-running practice and
the distance covered (short/medium/long), it was ob-
served that most long distance trail runners were more
experienced, ran average distances per training, par-
ticipated in club sport, and used safety equipment. The
results indicate the existence of a diversified profile
of runners, who mostly aim at trail running as a form
of leisure, as well as a modality to be performed in
a group. However, the course was not associated with
the state of health; the majority reported having excel-
lent health status. Moreover, a minority of the runners
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presented some disease; health issues prevailed among
short distance trail runners.
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