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RESUMO.- [Uso da termografia infravermelha em equinos 
da raça Quarto de Milha submetidos à prova de laço em 
dupla.] Os objetivos do presente estudo foram verificar se as 
temperaturas corpóreas e locais se alteram após exercício de 
alta intensidade e curta duração (prova de laço em dupla) e se 
treinamentos distintos podem influenciar nestas alterações. 
Foram utilizados 12 animais, machos e fêmeas, com idade entre 

3 e 6 anos e peso médio de 450kg. Os animais foram divididos 
em dois grupos: treino regular (GTR) e treino esporádico 
(GTE). As aferições da temperatura por meio de termografia 
infravermelha foram feitas por uma câmera termal específica. 
As medições das temperaturas das regiões ocular, toracolombar, 
tendíneas distais (membros torácicos e pélvicos) e garupa 
foram realizadas 30 minutos antes, imediatamente depois, 
uma, duas, seis e 24 horas após a simulação de competição. 
No GTR houve aumento de temperatura ocular duas horas 
após o exercício, retornando ao basal apenas 24 horas depois. 
No GTE o aumento ocorreu imediatamente após o exercício 
e retornando ao basal duas horas depois. As temperaturas 
da região dos tendões dos membros pélvicos e garupa (lado 
direito) elevaram-se imediatamente após o exercício e não 
retornaram ao basal após 24 horas. O exercício de laço em 
dupla aumentou as temperaturas superficiais nas regiões 
distolateral de membros torácicos e pélvicos, garupa e região 
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toracolombar de ambos os grupos e da temperatura ocular 
do GTE. A frequência de treinamento influenciou o perfil de 
temperatura superficial na região distal de membros pélvicos, 
garupa e toracolombar.

TERMOS DE INDEXAÇÃO: Termografia infravermelha, Quarto de 
Milha, prova de laço, equinos, exercício, inflamação, termorregulação.

INTRODUCTION
Brazil has a population of approximately five million equines, 
one million of which are intended for sports and leisure 
(Lima & Cintra 2016). Considering only Quarter Horse and 
its cross-breeds, there was a population of 460 thousand 
registered animals in 2017 (Associação Brasileira do Quarto 
de Milha 2018). The economic market associated with sport 
and leisure horses is of approximately USD 5.84 billion/year 
(Lima & Cintra 2016). Care of these equine athletes is of utmost 
importance, thus the monitoring of athletic performance and 
clinical status of these animals is essential for the development 
of healthy and high-performance horses.

Team roping is one of the most common modalities practiced 
with Quarter Horses, an event in which two mounted riders 
rope a steer: the first roper (header) is responsible for roping 
the head or horns, while the second roper (heeler) should rope 
the hind limbs. The competition takes eight to ten seconds 
on average, from the time the riders come out of the box 
until the steer is caught and held by stretched ropes tied to 
the saddles of the horses. The team that completes the task 
in the shortest time wins (Caiado et al. 2011). After roping 
the steer, the horse ridden by the header makes a 90-degree 
turn to the left, positioning its right thoracic limb cranially 
and laterally to decelerate and drag the steer, placing weight 
and strength on the right thoracic limb. The horse mounted 
by the heeler makes a quick left turn to position itself to the 
left side of the steer so that the hind limbs can be roped; after 
that, the horse stops abruptly, which can injure its pelvic 
limbs (Dabareiner 2011).

Infrared thermography is a noninvasive technique with 
potential for real-time diagnosis of local inflammation, which 
can lead to clinical disease (Simon et al. 2006). Through this 
method, it is possible to identify changes on skin surface 
temperature, which is directly associated with underlying 
circulation, tissue metabolism, and local blood flow (Eddy et al. 
2001, Tunley & Henson 2004). Local temperature increase may 
be a result of an inflammatory process caused by increased 
local circulation (Simon et al. 2006) or physical exercise in 
response to the production of heat by muscle contractions 
(Hodgson 2014). Temperature measurements taken from 
muscle biopsy have shown positive correlations between muscle 
temperature and exercise duration in horses. Results showed 
a gradual increase in temperature with continued exercise, 
reaching an average temperature of 38.8°C (Lovell et al. 1987).

Thermographic image assessment of a muscle can be 
performed by comparing the same anatomical regions on 
opposite sides. Under normal situation, the images should 
be almost identical. Significant changes in these regions may 
indicate muscle injury (Yanmaz et al. 2007). In addition, this 
diagnostic method can detect local temperature changes even 
before detection by direct palpation. Significant tissue changes 
can be diagnosed up to two weeks prior to the occurrence 
of other clinical signs (Turner et al. 2001). Increased serum 

muscle enzyme concentration indicates muscle injury only, 
but not exactly which muscle or muscle group is involved. 
In contrast, thermography can identify the individual affected 
structures (Turner 2011).

Previous studies (Schaefer  et  al. 2007, Dunbar  et  al. 
2009, Johnson  et  al. 2011) have shown that changes in 
temperature in the ocular region are associated with altered 
body temperature. Infrared thermography has been used as 
a quick, painless, easy-to-perform method for controlling 
fever in cattle with respiratory diseases (Schaefer et al. 2007). 
Dunbar et al. (2009) demonstrated no difference between the 
eye and rectal temperatures measured by thermography in 
deer. In horses, infrared thermography of the ocular region 
has proved to be a good indicator of body temperature, and 
when the use of maximum eye temperature revealed 74.6% 
sensitivity for detecting (Johnson et al. 2011).

It has been demonstrated that long-term, high-intensity 
physical exercises, such as cross country, enduro, and treadmill 
(Simon et al. 2006, Costa et al. 2009), cause changes in both 
body and local temperatures. Nevertheless, there are few 
studies reporting changes in temperature in animals submitted 
to team roping (Gomide et al. 2014). Therefore, the present 
study aimed to verify whether surface temperatures of the 
medial eye, distolateral thoracic and pelvic limb, croup, and 
thoracolumbar regions change after team roping, and whether 
different pieces of training can influence these changes.

MATERIALS AND METHODS
Characterization of the animals. The present study was duly 

assessed and approved by the Ethics Committee on Animal Use 
(CEUA) of Unesp, Campus Araçatuba under protocol no. 2012-01985.

Twelve clinically healthy Quarter Horses, males and females, with 
an average weight of 450kg, participants in the team roping modality 
were used in this research. The animals were submitted to similar 
general training programs - same intensity, velocity and duration, 
always conducted by the same trainer, differing only with respect 
to frequency. All of them also had a rest period of at least 24 hours 
prior to experiment commencement. The sample was divided into 
two groups according to training frequency: regular training group 
(RTG, trained five times a week), composed of six horses, three males 
and three females, with mean age of 3.8 years (±0.83); sporadic 
training group (STG, trained twice a week), comprising six horses, 
three males and three females, with mean age of 6 years (±1.3). 
Of the six animals in each group, three were mounted by headers and 
three were ridden by heelers. The experiment was conducted at an 
equine training center in the municipality of Araçatuba, Sao Paulo 
state, Brazil, where the animals were kept in individual stalls and 
fed Tifton hay and pelleted commercial feed twice daily, in addition 
to mineral salt once a day and water ad libitum.

Competition simulations were conducted on two different days, 
always in the morning, from 8 to 11 a.m., with mean environment 
temperature of 29.2°C and relative humidity of 60.2%. The simulations 
were performed in a covered sand track in the training center. 
The Quarter Horses were randomly selected; half of the animals 
in the RTG and STG participated in the first simulation and the 
remaining horses were involved in the second simulation. The animals 
were submitted to team roping for five consecutive times, always 
conducted by the same pair of riders. The simulations lasted 15min 
for each animal, on average. Prior to exercise, all animals underwent 
a warm-up period of approximately 20min: 5min at walk, 10min 
at trot, and 5min at gallop, in a 7m circular path. All horses were 
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warmed by the same trainer and were subsequently submitted to 
exercise without resting.

Thermography. The study was conducted during the summer, 
more specifically in January. Surface temperatures of the ocular, 
thoracic and pelvic limb tendon (superficial and deep digital flexors), 
thoracolumbar and croup regions were measured by infrared 
thermographic imaging on both sides. These temperatures were 
measured using a thermal camera (FLIR® i60, USA) with 0.95 adjusted 
emissivity, ±2% accuracy, and 0.1°C sensitivity, in real time, at a 
1m distance. Temperature measuring times were as follows: prior 
to exercise (M0); immediately after exercise (M1); one (M2), two 
(M3), six (M4), and 24 (M5) hours after exercise. The animals were 
kept in the shade, at room temperature, both at the time of team 
roping simulation and during the intervals between temperature 
measurements. The recorded images were analyzed using specific 
software (FLIR® Tools, 5.5, USA), and the surface temperatures were 
also corrected in relation to ambient temperature and relative humidity. 
The maximum ocular temperatures were measured in the medial 
corner of the eyes. As for the region of the distal tendons of the thoracic 
and pelvic limbs, analyses were performed in a rectangular area that 

extended from the carpometacarpal to the metacarpophalangeal 
joints in the thoracic limb and from the tarsometatarsal to the 
metatarsophalangeal joints in the pelvic limb. Measurement in the 
croup region (upper and lower gluteal muscles) was performed on 
the right and left sides in a circular area, and analysis of the spine 
was conducted by linearity. Environment temperature and relative 
humidity (Table 1) were monitored before each re-calibration of the 
surface temperatures using specific equipment (KLIMMALOGG PRO 
Thermo-Hygro-Station TFA®, Germany).

Statistical analysis. Data were tested for normality and 
homogeneity of variances - prerequisites for analysis of variance. 
The data obtained for maximum eye temperature and mean 
temperatures of the spine, croup, and thoracic and pelvic limbs 
were subjected to analysis of variance (ANOVA) with repeated 
measurements for comparison between groups and measuring times, 
followed by multiple comparisons of the means by the Tukey’s test 
at 5% significance level. Differences were considered statistically 
significant when p<0.05 and the data were processed using the SAS 
software (SAS Institute Inc. 2014).

Table 1. Absolute and mean values and standard deviation of environment temperature (°C) and relative humidity (%) at the 
different surface temperature measuring times using infrared thermography in Quarter Horses submitted to team roping: 

regular training (RTG) and sporadic training (STG) groups

Animal Environment
Measuring times

M0a M1b M2 c M3 d M4 e M5 f

RTG

1 T 28.6 28.8 31.3 33.2 39 31
RH 60 62 53 48 30 56

2 T 26.6 28.6 31.3 33 39 31.5
RH 70 61 53 49 49 54

3 T 26.8 30.4 32.3 34.4 38.7 31.8
RH 68 58 52 44 33 52

4 T 22.7 26.4 28.1 30.5 35.4 27
RH 80 71 63 56 45 67

5 T 22.6 26.9 28.6 31.3 33.9 27.6
RH 81 68 62 52 47 64

6 T 22.5 24.5 27.1 28.8 31.8 25.2
RH 82 76 68 61 55 70

Mean temperature T 24.9 ± 2.7 27.6 ± 2.1 29.8 ± 2.1 31.8 ± 2.1 36.3 ± 3.1 29.0 ± 2.8
Mean relative humidity RH 73.5 ± 8.9 66.0 ± 6.8 58.5 ± 6.7 51.7 ± 6.1 43.2 ± 9.7 60.5 ± 7.5

STG

7 T 26.7 29.6 31.7 33.6 39.2 31.6
RH 68 62 54 45 29 54

8 T 26.9 30.9 31.7 33.6 39.6 31.6
RH 68 56 53 46 31 54

9 T 27.2 30.4 32.4 34.4 38.8 31.7
RH 66 58 52 44 31 52

10 T 22.7 26.8 28.8 31.4 33.5 28.3
RH 82 70 60 52 47 63

11 T 22.8 24.5 27.4 28.2 33.4 25.5
RH 82 76 66 59 51 70

12 T 23.7 25.9 28.2 28.7 33.5 23.8
RH 76 69 62 64 51 77

Mean temperature média T 25.0 ± 2.2 28.0 ± 2.6 30.0 ± 2.1 31.7 ± 2.7 36.3 ± 3.2 28.8 ± 3.5
Mean relative humidity RH 76.7 ± 7.3 65.1 ± 7.8 57.8 ± 5.7 51.7 ± 8.3 40.0 ± 10.7 61.7 ± 10.2
T = temperature, RH = relative humidity; a M0 = prior to exercise (7 to 8 a.m.), b M1 = immediately after exercise (8 to 9 a.m.), c M2 = one hour after exercise 
(9 to 10 a.m.), d M3 = two hours after exercise (10 to 11 a.m.), e M4 = six hours after exercise (2 to 3 p.m.), f M5 = 24 hours after exercise (7 to 8 a.m.).
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RESULTS
With respect to the ocular region, a significant increase in 
temperature was observed in the RTG two hours after exercise 
compared with 30 minutes before exercise, remaining high 
for further four hours. In the STG, the increase occurred 
immediately after exercise, returned to baseline one hour later, 
and remained at this level for another hour, rising again after 
six hours compared with that at baseline level. After 24 hours, 
the temperature returned to baseline in both groups (Fig.1).

Regarding the thoracolumbar region, there was a significant 
increase in temperature in both groups immediately after 
exercise. In the RTG, the temperature returned to baseline 
level only 24 hours after exercise, whereas in the STG, the 
temperature returned baseline level one hour after exercise. 
However, the temperature rose and remained above the 
baseline level between two and six hours after exercise, 
equaling it after 24 hours (Fig.2).

As for the croup region, the temperature profile was the 
same in the RTG (left side) and STG (right side). A significant 
increase was verified immediately after exercise, returning 
to the baseline level only after 24 hours. On the left side in 
the STG, a significant increase in temperature was observed 
immediately after exercise, but it returned to baseline level 
one hour later, rising again at two and six hours after exercise, 
and returning to baseline only 24 hours later. On the right side 
in the RTG, the temperature rose immediately after exercise 
and remained high for up to 24 hours (Fig.3A,B).

Concerning the tendon region of the thoracic limbs, the 
temperature rose significantly shortly after exercise and 
returned to baseline level 24 hours later on both sides, in 
both groups (Fig.4A,B). The same temperature changes were 
found in the region of the pelvic limbs in the STG, whereas in 
the RTG, there was no return to the baseline level in the right 
pelvic limb (RPL) and left pelvic limb (LPL) tendon regions 
24 hours after exercise. The temperature rose significantly 
immediately after exercise and remained high (Fig.4C,D).

No statistically significant difference was observed between 
the study groups regarding the surface temperatures of the 
measured regions.

Fig.1. Maximum values and standard deviation of surface eye 
temperature (°C) in Quarter Horses submitted to team roping: 
regular training (RTG) and sporadic training (STG) groups. Means 
followed by the same uppercase letters do not differ over time 
in the RTG by the Tukey’s test (p>0.05). Means followed by the 
same lowercase letters do not differ over time in the STG by the 
Tukey’s test (p>0.05).

Fig.2. Mean values and standard deviation of surface thoracolumbar 
temperature (°C) in Quarter Horses submitted to team roping: 
regular training (RTG) and sporadic training (STG) groups. Means 
followed by the same uppercase letters do not differ over time 
in the RTG by the Tukey’s test (p>0.05). Means followed by the 
same lowercase letters do not differ over time in the STG by the 
Tukey’s test (p>0.05).

Fig.3. Mean values and standard deviation of surface croup temperatures (°C), (A) left and (B) right sides, in Quarter Horses submitted to 
team roping: regular training (RTG) and sporadic training (STG) groups. Means followed by the same uppercase letters do not differ 
over time in the RTG by the Tukey’s test (p>0.05). Means followed by the same lowercase letters do not differ over time in the STG by 
the Tukey’s test (p>0.05).
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DISCUSSION
Findings of the present study showed an increase in 
temperature in the ocular region after team roping simulation 
in the STG, suggesting that even short duration exercise can 
cause alteration in eye temperature. Because no significant 
changes in eye temperature were observed between the 
groups, we conclude that the training frequency did not 
influence the rate of central heat production. Although eye 
temperature is considered an alternative tool for non-invasive 
central temperature measurement (Schaefer  et  al. 2007, 
Dunbar  et  al. 2009, Johnson  et  al. 2011), in the present 
study, some measurements showed values below normal for 
the species; these results were probably influenced by the 
measurement distance. It has previously been demonstrated 
that measurement distances <1m present higher accuracy 
between rectal and maximum eye temperatures in horses 
(Johnson et al. 2011).

Absence of significant increase in eye temperature 
immediately after exercise in the RTG may be associated with 
a higher adaptive capacity of these animals. Animals in the 
RTG are believed to have a higher cardiac output than those 
in the STG, enabling greater redistribution of blood to organs 

and tissues participating in thermolysis, including the skin, 
respiratory muscles, and nasal mucosa (McConaghy  et  al. 
1996), consequently promoting faster heat dissipation and 
not causing significant temperature change.

Decrease in temperature observed in the animals of the STG 
one hour after exercise was associated with the thermoregulatory 
activation mechanism in an attempt of these horses to avoid 
post-exercise hyperthermia. It is common knowledge that the 
capacity to modify the irrigation of different organs, adjusting 
it to different needs, is a characteristic of the cardiovascular 
system that efficiently assists with thermoregulation 
(McConaghy et al. 1996). The results obtained in this study 
show that the thermoregulatory mechanism was also efficient 
in the STG, since the temperatures in the thoracolumbar, 
croup and ocular regions returned to the baseline level one 
hour after the exercise. Although temporarily away from 
competitions and resuming training, the animals in the STG 
are conditioned to exercise, which explains the efficiency of 
their thermoregulation mechanism. According to Hodgson 
(2014), the faster the animal returns to baseline frequencies 
and temperatures, the better its athletic conditioning.

Increase in surface temperature in the ocular, thoracolumbar 
and croup regions two and six hours after exercise coincides 

Fig.4. Mean values and standard deviation of surface temperatures (°C) in the regions of the (A) right thoracic limb (RTL), (B) left thoracic 
limb (LTL), (C) right pelvic limb (RPL) and (D) left pelvic limb (LPL), in Quarter Horses submitted to team roping: regular training 
(RTG) and sporadic training (STG) groups. Means followed by the same uppercase letters do not differ over time in the RTG by the 
Tukey’s test (p>0.05). Means followed by the same lowercase letters do not differ over time in the STG by the Tukey’s test (p>0.05).
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with the elevation of ambient temperature, which hinders 
heat exchange. Considering that one of the forms of heat 
exchange occurs by convection, through the movement of 
air on the surface of a body as during exercise, and that 
this heat exchange is efficient only when the temperature 
of the air that surrounds the animal is lower than its skin 
temperature (McConaghy 1994), when keeping the animals 
of the present study standing still, even in a shaded place, heat 
exchange became dependent on the movement of circulating 
air, which did not occur during the experiment. Therefore, 
absence of air circulation along with increased environment 
temperature at these times has hindered heat loss by convection. 
In addition, the increase in ambient temperature, which at 
certain times was higher than the body temperature of healthy 
horses (37.5-38.5°C), promoted heat gain in the animals of 
both groups. According to Robertshaw (2006), animals gain or 
lose heat by conduction or convection through direct contact 
with hot or cold substances, including air. Another form of 
heat gain is through radiation; even if not directly exposed 
to sunlight, the body surface of an animal absorbs heat from 
the environment around it through long-wave radiation.

According to Tanda (2016), increased ambient temperature 
results in increased central temperature, with consequent 
activation of the thermoregulatory mechanism. Although 
vasodilatation facilitates heat exchange of the animal with the 
environment through sensitive processes, the effectiveness 
thereof depends on the thermal gradient between the animal’s 
body and the ambient temperature (Mccutcheon & Geor 2008).

Regarding the temperatures in the assessed regions, the 
results obtained evidenced heat production in all of these 
regions after exercise and, consequently, a rise in the local 
temperatures. Temporary increase in temperature occurs 
primarily due to the increase in muscle metabolism, as well 
as to increased blood flow in the region, with the aim of 
increasing oxygen supply and heat dissipation. In humans, 
for instance, blood flow may present a 20-fold increase at 
exercise peak compared with the resting state (Lash 1996). 
However, when exercise ceases, the flow tends to normalize 
with return of the temperature to the baseline level (Hodgson 
& Rose 1994). In this study, the temperatures of all analyzed 
areas returned to baseline level, except for the regions of the 
right and left pelvic limb tendons and the right side of the 
croup of horses in the RTG.

In the RTG, the temperature of the tendon region in the 
left and right pelvic limbs did not return to baseline level 
after 24 hours. These results are in disagreement with those 
reported in previous studies, which showed that temperature 
in the tendon region of the pelvic limbs of horses submitted 
to exercise on treadmill - consisting of five minutes at walk, 
slow trot, trot, and slow gallop, then back to 3-min trot, slow 
trot, and walk - returned to baseline level 45 minutes after 
exercise (Simon  et  al. 2006). In the present study, it was 
observed that, before 24 hours after exercise, the surface 
temperatures of several regions returned to the baseline 
level; therefore, the thermoregulation mechanism of these 
animals was functional. Thus, it is possible to conclude that 
the temperature increase in these regions is not associated 
with failure in the heat loss process, but probably with the 
greater burden on these areas demanded by team roping.

The difference between the results of the present study 
and those presented by Simon et al. (2006), probably lies on 

the greater tension on the tendon and ligament structures of 
the pelvic limbs in horses undergoing team roping. Animals 
in this sport modality are submitted to a greater burden 
on the pelvic tendons at the start and roping completion 
times. At the latter time, the horse mounted by the heeler 
stops abruptly after the hind limbs of the steer are roped, 
and the horse ridden by the header turns 180° to stop in 
front of the steer (Black & Dabareiner 2011). Thus, there is a 
considerable difference between the movements performed 
on a treadmill, in which animals travel in a straight line 
without explosive movements, and those performed during 
team roping.

With respect to temperature in the croup region, previous 
studies have shown that muscle regions, under normal 
conditions, have the capacity to return to baseline temperature 
after exercise much faster than surfaces without muscles 
because of their larger surface area. However, contrary to the 
findings by Costa et al. (2009), the temperature in the croup 
region (right side) in the RTG did not return to baseline level 
after 24 hours. During team roping, muscle contraction on 
the right side of the croup is more intense than that on the 
left side because it assists with the turning movement of the 
animal to the left. The high temperature in these regions 
is probably linked to the greater burden to which they are 
submitted. According to Turner (2011), myopathies of the 
croup are caused by tension in the long muscle, origin of the 
gluteus medius (in the sacroiliac region), gluteus medius 
body, and gluteus insertion in the major trochanter and third 
trochanter of the femur.

Overburden also affects the thoracic limbs of horses, since 
the temperatures in these regions only returned to baseline 
level between six and 24 hours after exercise. At the time 
the header ropes the steer, his horse makes a left turn and 
its right thoracic limbs support much of its weight, added 
to the strength to drag the steer. In turn, the heeler horse 
supports its weight on the left thoracic limb during the turn 
movement (Dabareiner 2011).

In the present study, temperature measurements taken 
24 hours after exercise could confirm whether these specific 
regions need more time to return to baseline level. If this 
does not occur, another explanation for the presence of high 
temperature in these regions 24 hours after exercise may be 
related to localized subclinical inflammation. Comparison 
between the mean temperature values in the three regions 
and their corresponding baseline levels showed differences 
greater than 1°C, namely, 1.6°C for the LPL, 1.3°C for the 
RPL, and 1.6°C for the croup (right side). Difference of 
1°C or 1.25°C between two anatomically symmetric regions 
is indicative of subclinical inflammation (Head & Dyson 2001, 
Soroko et al. 2013). According to Dabareiner et al. (2005), 
injuries in roping horses are associated with their function 
in this sport modality. Horses mounted by headers present 
higher percentage of distal injuries in the forelimbs, whereas 
in those ridden by heelers the number of injuries is larger 
in their hind limbs.

Thus, the maintenance of temperature in the tendon (pelvic 
limb) and croup regions above the baseline level may be mainly 
associated with the need for longer heat dissipation time in these 
regions, since they are the most requested during movement, 
and secondly with maintenance of temperature above baseline 
level after 24 hours, which is suggestive of localized subclinical 
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inflammation, early diagnosed by infrared thermography. 
Early diagnosis of inflammatory lesions has been reported in 
previous studies, and the change in superficial temperatures 
indicative of inflammation was verified two weeks before the 
animals presented with clinical signs (Vaden et al. 1980, Turner 
2011). It is known that excessive and repetitive exercise can 
cause different types and levels of subclinical lesions in the 
collagenous matrix that cannot be repaired by tenocytes for 
various reasons, including insufficient rest period between 
episodes and simple overburden of cell capacity caused by high 
frequency or non-uniformity (Kane & Firth 2014). Therefore, 
the probable subclinical inflammation in these animals may 
be associated with repetitive effort of these structures, since 
these animals are trained constantly and, consequently, lack 
the time interval necessary for recovery.

Findings of the present study clearly show that frequent 
training might lead to damage to anatomical structures 
essential for athlete horses, such as tendons and muscle 
groups; therefore, infrared thermography could be used as 
an important tool to avoid more serious injuries. According 
to Turner (2011), lesions with significant clinical potential 
can be identified and, accordingly, the training protocol can 
be readjusted to prevent further injury.

CONCLUSIONS
Team roping simulation increased the surface temperature 

of the distolateral thoracic and pelvic limb, croup, and 
thoracolumbar regions in both study groups, except for the 
eye temperature in the RTG.

Training frequency influenced the surface temperature 
profile, especially in the distolateral pelvic limb, croup, and 
thoracolumbar regions, because of the greater burden these 
regions are subjected during this type of exercise.
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