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The welfare of working equids in developing countries is sometimes
threatened due to the limited resources and/or knowledge of their owners.
The objective of this study is to evaluate the welfare of creole horses
and mules using a validated protocol that assesses animal-based indicators.
A total of 160 horses and 40 mules from three municipalities in the
Colombian coffee-growing region were evaluated by means of direct
observation of health and behavioral parameters. A descriptive analysis of
the variables expressed in proportions was performed. Interactions between
the different measurements were examined using the Chi-squared test.
Spearman correlations were used to relate the measurements. Horses and
mules demonstrated friendly behavior in front of the evaluators (78.13 and
61.54%, respectively); apathetic or severely depressed behavior was low (10.7
and 17.5%, P > 0.05). Significant differences in body condition score (BCS)
were observed between mules and horses (P < 0.05); eighty percent of the
mules and 54.4% of the horses exhibited a healthy body condition score
(3 or more on a scale of 1 to 5). Less than 15% of the animals had eye
problems, limb deformities, and gait abnormalities. Injuries to the head,
withers, spine, ribs/flank, hindquarters, and hind legs were observed in a
frequency between 12.5 and 30.43% of the animals, with a higher frequency in
horses (P < 0.05). Weak correlations (R2 coefficient<0.5), although statistically
significant, were observed between low body conditions and the presence
of skin and deeper tissue lesions, systemic health abnormalities, and limb
problems (P < 0.05). The results indicate that owners care for their animals.
However, the presence of skin and deep tissue lesions, especially in horses,
suggests that they are subjected to high workloads. Therefore, it is essential to
train owners in aspects related to the importance of providing their equids with
adequate rest periods to recover from work and develop actions to strengthen
human-equine interaction.

animal well-being, working equine, developing countries, behavior, health indicators
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Introduction

In many developing countries around the world, working
equids contribute to family livelihoods and perform a wide
variety of economic, social, and labor-reducing functions
(1, 2), especially in mountainous areas, where motorized
vehicles have limited access (3). However, animal welfare
can be compromised due to the limited resources and/or
knowledge of their owners (4). Several factors affecting the
welfare of working equids have been described such as the
provision of shelter, adequate feed, appropriate harnesses,
veterinary care, provision of medications, and the presence and
promotion of programs aimed at improving social awareness
of the best animal management practices, among other aspects
(2,5).

Working horses and mules are managed differently from
most stabled equids (e.g., leisure horses and horses engaged in
competitive events), as they are not kept in stables equipped
with special infrastructure. On the contrary, they can sometimes
work long hours, pull or transport heavy loads and are often
exposed to adverse environmental conditions (4). Therefore,
the use of animal-based indicators to assess the welfare
state of working equids is recommended because they are
considered more reliable and relevant compared to resource-
based indicators (6).

In 2011, the United Nations Educational, Scientific, and
Cultural Organization (UNESCO) designated the Colombian
Coffee Cultural Landscape as a World Heritage Site. The
importance of coffee growing in the Colombian Coffee Cultural
Landscape has transcended the economic aspect (7). Around
this activity, a series of traditions or cultural and social
manifestations have developed in the region that that has
been transmitted from generation to generation. Among these
traditions is the arrieria, an activity in which the mule driver,
along with his mules and horses, participates. The mules are
a species that represent “the strength and endurance of a
pack animal capable of traversing the mountainous landscapes”
(2). The farmer and coffee producer associations have signed
veterinary assistance agreements with public universities in
order to monitor the health of these animals. In this context,
the objective of this study was to evaluate the welfare of
mules and working horses through behavioral and health
indicators in the Colombian coffee region, and identify the
variables that contribute most to its variation and those that
require improvement.

Materials and methods

Ethical note

All procedures related to the use and care of the animals
strictly followed the Colombian regulation norm, Resolution
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001634-2010 as stated by the Colombian Agricultural Institute
ICA (8). Permission to conduct the study was approved
by the Ethics Committee for Animal Experimentation (Act
24/06/2018, Activities with minimal risk) and the Human
Ethics Committee (Act 15/06/2018) at the University of
Caldas. Farmers were fully informed about the purpose of
the study, and they read/listened and signed an informed
consent form and authorization to allow us to use the
data collected.

Characteristics of owners

Information was also obtained on the gender and level of
education of the owners.

Animals and observers

The University of Caldas has had a cooperative partnership
for 54 years with the department’s coffee growers’ cooperatives to
carry out biannual medical workshops on a 5-year rotation basis
(9 semesters). Previously these workshops were coordinated
with the cooperatives” extension promoters, who are responsible
for convening the community leaders, who in turn are
responsible for disseminating the activities to the coffee
growers, who participate voluntarily. In these sessions,
veterinary medical consultation, reproductive diagnosis
of large species, endoparasite control, administration of
multivitamin supplements, small surgeries, promotion and
training activities in preventive medicine, husbandry practices,
sanitary programs (vaccination, feeding, good livestock
practices, parasite control), among others, are carried out.
Within the sanitary activities carried out by the veterinary
medicine and animal science program of the University of
Caldas from March to September 2019, 40 mules and 160 Creole
working horses from three municipalities in the department
of Caldas were studied: The municipalities being: Riosucio (n
= 37, 18.4%) (Altitude: 1,729 m, Latitude: 5. 417, Longitude:
—757 5% 25 1" North, 75° 42 0 West), Manzanares (n
= 85, 42.3%) (Altitude: 1,933 m, Latitude: 5.25 Longitude:
—75. 15 Latitude: 5° 15 07 North Longitude: 75° 9" 07
West) and Pennsylvania (n = 79, 39.3%9 (Altitude: 2,165 m,
Latitude: 5.383, Longitude: —75.1675° 22" 59" North, 75°
10" 1" West).

The horses and mules were evaluated by two veterinarians
who specialize in animal health and have worked as
teachers in the area for more than 15 years. A preliminary
pilot test was performed with a group of horses and
mules (n = 30), belonging to the national police in the
city of Manizales, to standardize the evaluation criteria
for the behavioral and health variables included in
the protocol.
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Assessment of animal welfare indicators

A structured instrument was developed that assessed non-
invasive indicators of animal welfare according to the protocol
previously standardized by Pritchard et al. (6) and validated
by the Brooke Hospital for Animals (“the Brooke”). Welfare
indicators included measures of physical health and behavioral
responses to human presence and contact. In general terms,
and according to the guidelines proposed by Burn et al. (9), the
following sequence was followed to take the measures included
in the protocol: a) The animal’s general alertness was assessed
from a distance of at least 3m for 10s, before asking for the
owner’s informed consent, b) Once the informed consent was
signed, the observer approached the animal at a normal pace,
at a distance of 3 m, looking at the animal’s neck or chest. The
observer approached at an angle of about 20 degrees (not directly
in front of the animal), then stopped 30 cm from the animal’s
head and recorded its response at the time they stopped, c)
The observer walked alongside the animal from its head to its
rear and back, keeping a distance of about 30 cm from its body,
recording any signs of alertness, d) The observer gently placed
their hand under the animal’s chin, making just enough contact
to support some weight, but not so much as to lift the head. If
the animal moved its head away from the hand, the observer did
not follow it. This was the first point of physical contact between
the observer and the animal unless the animal itself had already
initiated contact, d) Indicators related to physical health were
then recorded, and finally, gait was assessed when the owner
was asked to lead the animal for approximately six steps in a
straight line away from the observer and then back toward the
observer. The age of each animal was determined by dental
chronometry examination by evaluating the incisors. The table
with observed behaviors (Table 1) presents a brief description of
the indicators evaluated in the animals. Pain behaviors were not
explicitly included in the assessment.

Statistical analysis

Software Stata Version 13.0 (College Station, Texas, USA)
was used for all the statistical analyses. Animals were considered
experimental units. A descriptive analysis was made of the
measurements, expressed in proportions of animals that
presented the behavioral or health parameter observed in
each species evaluated (equines and mules). Following the
methodology proposed by Pritchard et al. (6), groups of
observations belonging to similar categories were added to
form aggregated scores for (a) lack of responsiveness to
environmental/handling (general attitude + responsiveness to
observer approach + responsiveness to observer walking down
the side), (b) low body condition score (mucous membranes +
coat condition + diarrhea + skin tent + heat stress), (c) lesions
of skin and deeper tissues (firing lesions + swelling lesions +
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swelling of tendons/joints + deformed limbs + long hoof +
hoof too short + sole surface abnormal + hoof horn quality) (6).
The interactions between the different measures of behavior and
health, as well as the interactions of these measures according
to the age of the animals, were examined using a Chi-square
test. Spearman rank correlation was then used to relate the
measurements. A probability level of P < 0.05 was chosen as the
limit for statistical significance in all tests, whereas probability
levels of P < 0.10 and P > 0.05 were considered as a tendency.

Results

Characteristics of owners

187, 93.0%) and 7%
(n = 14) were female. 80.5% (n = 153) had received primary
37) had received high

Most owners were male (n =

school education and 19.5% (n =
school education.

Characteristics of animals

Table 2 shows a description of the sex, age, and type of work
performed by the evaluated animals, showing that the largest
proportion of horses (n = 160, 80%) and mules were dedicated to
Arrieria (muleteering) activity (cultivation of coffee, fruit trees,
bananas, and others, as well as the transport of wood, food,
work supplies for the farm and transport for their owners) and
the rest (n = 40, 20%), as recreational horses (companionship
and transport for their owners). The animals were distributed in
different age groups, with a predominance of animals >5 years,
in both horses and mules. The practice of castration of males
was frequent (93.33%). Pregnant mares (84.0%) were taken
to medical clinics to confirm gestational status by ultrasound
examination and are not used for labor in the last third of
pregnancy (Table 2).

Assessment of animal welfare indicators

No significant differences were observed in the behavioral
and health indicators according to the type of work performed
by the animals (P > 0.05). A high proportion of horses
and mules presented a response to their environment with a
general attitude of alertness (89.31 and 82.5%, respectively),
without significant differences (P > 0.05). Horses and mules
demonstrated friendly behavior in front of the evaluators
(78.13 and 61.54%, respectively); apathetic or severely depressed
behavior was low (10.7% vs. 17.5%) (P > 0.05). Statistically
significant differences were found in the indicator of chin
contact avoidance between horses and mules, with the negative
reaction of the latter being greater (P < 0.05).
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TABLE 1 Brief descriptions of the behavioral and physical measures taken as part of a working equine welfare assessment (4, 10).

Variable Categorizations Brief definition
General
Age (y) <5/5-15/>15 Assessed by observing the teeth
Sex Stallion/gelding/mare/pregnant/mare N/A
Work type Arrieria Agriculture activities, transport of goods by the mountains, transport of
people
Recreative Transport of people
Behavior
General alertness Alert Responding to surroundings, with active movement of the ears toward an

Observer approach

Walk-beside

Chin-contact

General health

Body condition

Mucous membranes

Lesions at commissures of lips

Teeth missing

Molar hooks or sharp edges

Eyes

Coat staring

Ectoparasites

Fecal soiling

Heat stress

Skin lesions

General lesions

Apathetic or depressed

Response friendly

Aggressive

No response
Signs of attention
Accepts

Avoids

1-5 (including half-scores)

Normal color

Abnormal

No

No abnormalities/abnormal

Yes
No
Present Absent

Present

Absent

Present

Absent

Present

existing stimulus. Eyes were usually wide open and head up unless sniffing or
eating

Passive response to surroundings, ears could be back, or lowered, eyes could
be open, half or fully closed, head could be up

Movement of the head toward the observer with relaxed face and the eyes
opened but not overly wide, forward turning of the ears

Attempts to bite, rear, kick or strike with the foreleg

No obvious response

Signs of attention

Shows no response to chin-contact

Moves its head to avoid or reject contact, tense body position including

upward holding of the head with tensed muscles and facial expression

1, very thin; 5, very fat

Examination of the gingival, labial, ocular, vaginal and penile mucosa: pink,
moist and shiny

Mucous membranes are pale, congestive, cyanotic or with endotoxemia halo,
sticky or dry, and without brightness (dull)

Lesion of any kind including hair loss, healed lesion, scar

Without lesion

At least one tooth missing

All teeth present

Present

Absent

Healthy eyes

At least one eye with wet eyelashes, discharge, redness, swelling, opacity, or
injury

Matted

Dry, uneven

Ticks, mites, bot eggs, lice, or lice eggs anywhere on the body

Fecal soiling on inner thighs or hocks, or diarrhea observed during

defecation

Flared nostrils, increased respiratory rate, increased respiratory depth with

head movement, apathy

Locations of lesions: breast, and shoulders, ears, forelegs, girth and belly,
head, hindlegs, hindquarters, knees, lips, neck, point-of-hock, ribs, flank, tail
and tail base, withers, and spine. Superficial/healed, broken skin (skin and
immediate subcutaneous layers broken), or deep (visible muscle, tendon or

bone)
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TABLE 1 (Continued)

Variable Categorizations

10.3389/fvets.2022.1031192

Brief definition

Absent (None<4 cm)

Firing lesions Yes
No

Hoof horn quality Normal/abnormal

Hoof shape Normal/abnormal

Swelling of tendons/joints Normal
Abnormal

Limb deformity Normal
Abnormal

Cow hocked conformation Normal
Abnormal

Hoof wall(s) conformation and Normal

quality
Abnormal

Sole shape and structure Normal
Abnormal

Gait Normal
Abnormal

Lesions of skin and/or deeper Normal

tissues
Abnormal

Cannon bone, suspensory ligament, flexor tendons, and fetlock joint is

visible and distinct from each other in all four legs in one or more legs

Healthy/abnormalities
Healthy/abnormalities
Visual inspection of flexor tendons and fetlock joints; normal or swollen

(suspensory ligament, flexor tendons and cannon bones indistinct)

Lateral or flexural abnormalities of the limbs, excluding cow hocked

conformation

A rotational change of the hindlimb

Visual inspection of hoof length and height (too long, too short)

Round in horses, Healthy

Abnormalities: asymmetrical shape, flat/convex or cracked sole, frog narrow,
hard or absent, bars absent, or heels contracted

Normal

Any reluctance to put weight on a limb and others (lameness or un-evenness,
reluctance to put weight on limb, or uneven head-nodding or hip movement)
Visual inspection of animals with full thickness skin or deeper lesions
measuring at least 2cm x 2cm or 1 cm x 4 cm (superficial/healed, broken
skin (skin and immediate subcutaneous layers broken), or deep (visible

muscle, tendon or bone)

Eighty percent of the mules and 54.4% of the horses
exhibited a healthy body condition score (P < 0.05), with a
body condition score (BCS) of 3 or more on a scale of 1 to
5 (1, very thin; 5, very fat). The body condition index was
positively and statistically significant (P < 0.05) and correlated
with the presence of coat staring, ectoparasites, the condition
of mucous membranes, and skin lesions in the corner of the
mouth. Less than 15% of the animals had eye problems, limb
deformities, and gait abnormalities. Injuries to the head, withers,
spine, ribs/flank, hindquarters, and hind legs were observed
in a frequency between 12.5 and 30.43% of the animals, the
presence of coat staring and ectoparasites were more frequent in
horses than in mules (Table 3). Lesions in the skin and/or deeper
tissues showed a high prevalence in horses, particularly in the
head, breast/shoulder, withers, spine, and ribs/flanks (P < 0.05).
Additionally, a long hoof wall, abnormal hoof horn quality,
and sole surface abnormal lesions were frequent in both horses
and mules. The frequency of hoof abnormalities increased with
the increasing age of the animals, and there were statistically
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significant differences in the frequency of long hoof wall and
sole surface abnormal lesions (P < 0.05). The prevalence of skin
lesions was higher in horses than in mules; animals with an age
range between 5 and 15 years presented significant differences
in the frequency of skin lesions located in the withers, spine, and
ribs/flanks (P < 0.05) when compared to younger animals.
Weak correlations were found, but with statistically
significant differences when aggregate behavioral parameters
and aggregate health parameters were compared (R2
coefficient<0.5); in contrast, no signiﬁcant correlation was
observed between the behavior called “lack of response to the
environment/handling” with low body condition score and skin

lesions and deeper tissues (P > 0.05), as shown in Table 4.

Discussion

The evaluated animals may not necessarily represent the
welfare status of all working equines in the coffee zone, nor in

frontiersin.org


https://doi.org/10.3389/fvets.2022.1031192
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Romero et al.

10.3389/fvets.2022.1031192

TABLE 2 Description of work type, sex and age group of 200 equids assessed in three departments of Caldas (Colombia).

Specie
Horses Mule
n =160 (80%) n =40 (20%)
Total Work type (%, n) Total Work type (%, n)
Arrieria Recreative Arrieria Recreative
Sex
Stallion 9.4 (15) 86.7 (13) 133(2) 0(0) 0(0) 0(0)
Gelding 37.3 (60) 93.3 (56) 6.7 (4) 55.0 (22) 95.5 (21) 4.5 (1)
Mare 37.3 (60) 80.0 (48) 20.0 (12) 45.0 (18) 94.4 (17) 5.6 (1)
Pregnant mare 16.0 (25) 84.0 (21) 12.0 (4) 0(0) 0(0) 0(0)
Age group (years)
<5 3.8 (6) 83.3 (5) 16.7 (1) 12.5 (5) 100.0 (5) 0(0)
5-15 19.4 (31) 77.4 (24) 226 (7) 22.5(9) 88.9 (8) 11.1(1)
>5 76.6 (123) 87.9 (109) 12.1 (15) 65.0 (26) 96.1 (25) 3.9(1)

Colombia, because management conditions may vary between
the different geographical areas. Nevertheless, this study was
carried out to have a baseline for the welfare status of working
equines and mules, to identify causes of suffering, and to
establish guidelines for the improvement of the well-being of the
animals. Likewise, the implemented protocol is an easy, simple,
and economical tool that can be adopted by owners to establish
the indicator trends over time and evaluate the impact of the
improvements that have been made.

Characteristics of owners

The owners and handlers of the horses and mules in this
study were predominantly men. A similar situation is reported in
Romania (3) but differs from that reported by Veldzquez-Beltran
et al. (2) in the central region of Mexico, where differences
according to gender were not observed. However, the activities
in which equines are used were differentiated; women used
donkeys to carry water and clothes, while men used a higher
proportion of mules and horses for agricultural activities, as
described in the coffee region of the present study. Additionally,
a greater proportion of animal owners had completed their
primary education, as has been described in Mexico (2). This
aspect favors the viability of finding work in nearby urban
centers in the region evaluated, which also reduces the need to
migrate far from their village of origin and to make a living from
agricultural activities (2).

Behavioral indicators

The behavioral observations used in this study have been
used to establish an animal’s responsiveness to the surrounding
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environment, and help to identify fear or aggression toward
humans (6). Likewise, they allow for inferring human-equid
interaction and the implications on the psychological state
of the animals (11). Fear is considered a negative affective
motivational state and in equine species this is a behavior
that represents a serious risk of injury for handlers, resulting
in a vicious cycle that increases the severity of restraint and
fear (6). In this study, the most predominant behavior in
response to the environment was the alertness of the animals.
This is considered encouraging because some authors have
suggested that general alertness or sensory attention behavior,
which includes the reception of visual, auditory, olfactory, and
sometimes tactile stimuli, is an important measure of animal
welfare, representing an animal’s interest or willingness to react
positively to any sensory stimulation in the environment (10,
12). However, in this study, 10.7% of the horses and 15.5%
of the mules were apathetic. Apathetic animals may require
prioritization. Apathetic behavior is considered an indicator of
poor animal welfare, possibly associated with problems related
to disease, exhaustion, chronic pain, lethargy or depression,
dehydration, and inconsistent rough handling, among others.
(13). Additionally, chronic low back pain is associated with
apathy or lack of sensory responsiveness in horses, according to
a study by Rochais et al. (12), who evaluated 100 stable horses
observed in their home environment. Therefore, it is important
to educate owners in the identification of the causal factors of
apathy in their animals, with special emphasis on encouraging
consistent handling, humane training based on rewards, and the
provision of appropriate food, water, and rest (13, 14).

In this study, horses and mules displayed friendly behavior
in front of the evaluators, with horses showing a higher
frequency of friendliness. Mules have been described as essential
for pack work in difficult mountainous areas and superior
to horses and donkeys, due to their better skills, endurance
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TABLE 3 Frequency (%) of behavior and health parameters of working horses and mules (n = 200).

10.3389/fvets.2022.1031192

Species P-value*

Observations (%) Horses Mule

n =160 n=40
Behavior
General attitude
Alert 89.31 (142) 82.5(33) 0.24
Apathic/severely depressed 10.69 (17) 17.5 (7)
Response to observer approach®
No response 3.13(5) 7.69 (3) 0.11
Friendly approach 78.13 (125) 61.54 (24)
Avoidance/aggression 17.5(28) 30.77 (12)
Walk downside®
Response 84.47 (136) 65.0 (26) 0.10
No response 15.53 (24) 35.0 (14)
Avoids chin contact®
Accept 83.95 (161) 65.0 (26) <0.01
Avoid 19.37 (39) 35.0 (14)
Body condition score (scales 1-5)
1 6.88 (11) 0 (0) <0.01
2 38.75 (62) 20.0 (8)
3 42.5 (68) 52.5(21)
4 11.88 (19) 27.5 (11)
Health®
Mucous membranes abnormal 10.0 (16) 7.69 (3) 0.12
Lesions at commissures of lips? 2.53 (4) 5.0 (2) 0.41
Teeth missing 8.18 (13) 2.56 (1) 0.06
Molar hooks or sharp edges 47.80 (76) 44.74 (17) 0.12
Eyes(s) abnormal® 3.13(5) 7.5 (3) 0.20
Coat staring/matted/dry/uneven 27.95 (45) 5.0 (2) <0.01
Ectoparasites 23.13 (37) 10.0 (4) 0.06
Diarrhea under tail 6.29 (10) 0(0) 0.10
Skin tent (loss of elasticity) 16.77 (27) 7.5 (3) 0.14
Heat stress’ 1.24 (2) 2.5(1) 0.55
Firing lesions or scarsd 62.50 (100) 47.5(19) 0.08
Carpal lesions or scars? 11,80 (19) 20.0 (8) 0.17
Hock lesions or scars? 11.80 (19) 10.0 (4) 0.75
Swelling of tendons/joints 11.25 (18) 2.5(1) 0.09
Limb deformity® 4.38(7) 5.0 (2) 0.86
Cow hocked conformation 15.63 (25) 12.5 (5) 0.62
Hoof wall(s) too long 43.59 (68) 35.0 (14) 0.09
Hoof wall(s) too short 8.23(13) 12.5(5) 0.09
Hoof horn quality abnormal 48.73 (77) 42.5(17) 0.48
Sole surface abnormal (RF) 34.18 (54) 31.58 (12) 0.84
Gait abnormal® 12.82 (20) 7.69 (3) 0.65
Lesions of skin and/or deeper tissues'
Head 26.09 (42) 12.5 (5) 0.07
Ears 12.42 (20) 7.5(3) 0.38
Neck 6.83 (11) 0(0) 0.09
Breast/shoulder 16.88 (27) 15.0 (6) 0.77

(Continued)
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TABLE 3 (Continued)

Observations (%) Horses

n =160
Withers 35.4 (57)
Spine 30.43 (49)
Girth 13.04 (21)
Belly 7.45 (12)
Ribs/flank 23.13 (37)
Hindquarters 17.5 (28)
Tail/tail base 9.38 (15)
Forelegs (except carpus) 11.8 (19)
Hindlegs (except hock) 15.53 (25)

10.3389/fvets.2022.1031192

Species P-value*

Mule

n=40

125 (5) <0.01
15.0 (6) 0.05
7.5(3) 0.09
0(0) 0.07
7.5 (3) 0.03
7.5 (3) 0.11
7.5 (3) 0.13
25 (1) 0.08
25 (1) 0.03

#Response to the observer approaching the animal’s head from 3 to 5m away, at an angle of approximately 458 (more acute if the animal is wearing blinkers). Friendly approach: animal

turns its head toward the observer. Avoidance/ aggression: animal does one or more of the following: turns head away, moves away, flattens ears, attempts to bite or kick.

DResponse to observer walking downside of animal’s body at a distance of 30 cm from its side, turning at the tail and walking back to head. Response: any acknowledgment of observer’s

presence, e.g., ear turn, head turn, move away, kick.

CProportion of animals with signs of each condition.

dProportion of animals with lesions of any kind including hair loss, healed lesion, scar.
¢ Proportion of animals with any abnormality of the eye including ocular discharge.

Proportion of animals showing most or all of the following: flared nostrils, increased respiratory rate, increased respiratory depth with head movement, apathy.
&Proportion of animals showing lateral or flexural abnormalities of the limbs, excluding cow hocked conformation.

hProportion of animals showing abnormalities of gait or overt lameness.

iProportion of animals with full thickness skin or deeper lesions measuring at least 2cm x 2cm or 1cm x 4 cm. Firing, tether, carpus, hock, and lip lesions scored previously were

not included.

“Significance of difference in proportion between species by Chi-squared test. Bold values: P < 0.05.

capacity, better hoof quality, lower feed requirements, and
greater working longevity (15). However, handlers perceive
them as more aggressive and difficult to work with (16, 17).
However, mules are creatures of habit and do not react well
to changes in their daily routine and to contact with strangers.
These animals tend to bond with humans after gaining trust;
therefore, these results should be analyzed and interpreted with
caution (18). Although the level of empathy of the owners with
the horses and mules was not evaluated in this study, the arrieria
(muleteer) culture transmitted from generation to generation in
the Colombian coffee-growing region could have influenced a
friendlier response of the animals to contact with two strangers,
as there is close contact and a human-equine interaction that has
been consolidated over years (2). Likewise, the friendly response
to the observers may be related to the levels of empathy that the
owners have toward the working equids, as the animals are often
considered as family members, thus fostering a closer contact,
understanding, and identification of the needs of their animals,
as well as the building of routines and strong bonds with their
handlers, as has been described in owners of working horses in
Chile (19, 20), Brazil (21), and Italy (11). However, other studies
conducted in Romania suggest that a particularly emotional
relationship between the owner and his/her horse is not usually
observed (3); these observed differences between studies may be
related to specific geo-cultural factors, individual temperament
traits of the animals, breed, interaction practices used by animal
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owners and handlers, reinforcement of occurrences that trigger
positive affective states, and familiarity of the person conducting
the test, among other aspects (3, 21).

In the walking alongside test, horses and mules were
subjected to another common stimulus (the proximity of
humans around them under usual working conditions).
However, the frequency of animals with avoidance or fear
behavior was higher than that found in the response to the
observer approach test but lower than in the chin contact test.
It has been suggested that this fear response may be associated
with previous negative experiences, which are considered to
be stable over time and across situations (9). In this study,
the evaluation of the behavioral indicators was performed by
two observers unknown to the animals, an aspect that could
interfere with the obtained results. Research conducted in
Romania evaluated the same behavioral indicators and found
that the prevalence of the horses’ behavioral responses presented
significant differences when the tests were applied by the
owner or by an unknown evaluator (3). Other studies with
similar tests obtained very different results (1, 10, 15), possibly
because of aspects such as: a) the cognitive ability of horses
and mules to recognize familiar humans (18, 22), including
facial recognition (23), and to remember specific experiences,
especially bad ones (3), so it would be logical to obtain different
reactions from the animals depending on the familiarity with
the person performing the test; b) previous human-equine
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TABLE 4 Correlations between aggregated behavior and health
parameters of working horses and mules (n = 200).

Behavior and health Correlation coefficient p
parameters

Lack of responsiveness to

environment/handling®

Low body condition score —0.07 0.34
Lesions of skin and deeper tissues —0.10 0.14
Systemic health abnormalities® —0.11 0.02
Limb problems® —0.22 0.01
Low body condition score

Lesions of skin and deeper tissues 0.25 <0.01
Systemic health abnormalities® 0.47 <0.01
Limb problems® 0.26 <0.01
Lesions of skin and deeper tissues

Systemic health abnormalities® 0.28 <0.01
Limb problems® 0.15 0.03
Limb problems®

Systemic health abnormalities® 0.35 <0.001

@Aggregated score: general attitude + responsiveness to observer approach +
responsiveness to observer walking down the side.

b Aggregated score: mucous membranes + coat condition + diarrhea + skin tent +
heat stress.

€ Aggregated score: firing lesions + swelling of tendons/joints + deformed limbs + hoof
too long + hoof too short + sole surface abnormal (RF) + hoof horn quality.

Bold values: P < 0.05.

interactions, which when negative, can lead the animal to have
excessive fear reactions, which can limit their use and make
them dangerous for the conditions of the handlers (24) in which
the test is performed (work routine, strange environment (10);
d) individual temperament traits of the animals (3); e) the
living environment (resources provided, tasks and demands of
the work, climatic conditions, and geo-cultural characteristics,
among others) (25); f) genetic characteristics and hybrid vigor,
greater cognitive and endurance capacities of mules compared
to horses are described (26), g) the experience and training
of the observer for the evaluation of behavior and some
health indicators such as body condition (27), among other
aspects. In future studies, we consider it relevant to perform
a comparative evaluation of the behavior of horses and mules
in front of an unknown evaluator and the owner to control
for possible measurement biases that could have occurred.
However, having trained evaluators and a validated protocol
were aspects that allowed us to obtain standardized information
in this research.

Although no significant differences were found between
the prevalence of the responses of horses and mules in three
of the behavioral tests evaluated in this study (with the
exception of chin contact avoidance), some authors suggest that
mules, due to their hybrid nature resulting from the artificial
crossbreeding of a mare (Equus caballus) and a donkey (Equus
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asinus), have probably acquired innate behaviors characteristic
of each parental species; an aspect that is still under study
due to a lack of knowledge (25). Mules do not have an
evolutionary history in the natural environment as their parents
do; therefore, it is even more difficult to infer the effects
of domestication on the behavior of these hybrids, especially
cognitive abilities and natural behaviors (28). Likewise, mules
show more signs of avoidance or fear when an unfamiliar
person makes repeated attempts to approach the animal for
routine procedures or husbandry tasks (18), an aspect that
has also been observed during approach tests conducted by
known and unknown persons (6). In Colombia, mules are
generally prized animals that are part of the coffee cultural
landscape; likewise, Paso Fino mules are used for shows,
trail rides, cultural tourism, and for sugarcane crops (29).
The coffee culture and the attachment of muleteers toward
their horses and mules, which are an important source of
livelihood for them and their families, and are considered
as family members by their owners (20), could have affected
the low prevalence of negative behavioral responses toward
unknown evaluators. On the other hand, the owners of the
evaluated horses and mules voluntarily attended the veterinary
days, which is an indication of their concern, commitment,
and positive attitude toward their animals (20, 30). However,
further studies that consider behavioral variations between
horses and mules are required to develop improvements
in the husbandry of these animals, focusing on their own
needs and welfare conditions; as well as the awareness by
owners of the particular body language and characteristics
of mules, because unfortunately, their behavior has been
misinterpreted by many in different countries, and harsh
equipment, abusive tools, and cruel handling have been used to
control them (18).

Body condition scoring in equids is very useful for
its ability to detect welfare-relevant conditions, including
undernutrition, overnutrition, metabolic disorders, laminitis,
suboptimal management, and chronic coping difficulties (27).
In this regard, there is a belief that mules are more
robust than horses, an aspect that contributes to the lack
of adequate care by handlers for their feeding and health
needs, which can contribute to malnutrition, inadequate
hydration, and, in most cases, overall poor animal welfare
conditions (16). However, in this study, horses and mules
presented healthy body conditions in a high proportion,
this being higher in mules. When analyzing the proportion
of adverse health indicators and body injuries due to
overwork between horses and mules, the latter presented
lower frequencies, therefore, better health conditions and
management. These same results were described by Ali et al.
(17) in Egypt when comparing the levels of animal welfare
between donkeys and mules working in brick kilns, an
aspect that revealed a greater adaptation of mules to adverse
handling conditions.

frontiersin.org


https://doi.org/10.3389/fvets.2022.1031192
https://www.frontiersin.org/journals/veterinary-science
https://www.frontiersin.org

Romero et al.

Health problems

Oral diseases are one of the main clinical problems in horses
and occupy the third place in the global veterinary diagnosis
of this species, with dental abnormalities being responsible for
most of the observed conditions, which go unnoticed, and in
some occasions may produce pain (31); as is the case of pain
caused by the use of headpieces and nosebands, which can press
on the dental overgrowths (especially the vertical ridges of the
upper teeth 06 and 07), causing trauma to the buccal side of the
cheeks and lips, producing pain, biting problems and discomfort
in the equine. Injuries induced by the bit or chiffney in the
mandibular interdental space (bars of mouth) can occur due to
excessive force with the bridle to direct the animals. In most
cases, a superficial periostitis or sequestration of the mandibular
cortex will occur (32). In the coffee-growing region evaluated,
this equipment is not used on arrieria (muleteer) horses, only
on workhorses that owners use for personal transport. In this
study, abnormalities in the wear of premolar and molar teeth
were prevalent, an aspect that coincides with previous studies
done in Colombia (31, 33). This finding is very important from
the point of view of the physical health and fitness for work of
the animals, which can even compromise the performance or
life of the animal, affect chewing, cause the presence of painful
ulcers, periodontal disease, fractures, and loss of dental pieces,
and cause deep infections of the alveolus (33). Considering the
high prevalence of these problems, the implementation of a
routine prophylactic program is recommended in every equine
to prevent any form of malocclusion and correct overgrowths or
excessive wear in time, and also to initiate treatment based on a
correct diagnosis.

Skin lesions were frequently detected on the horses and
mules in this study, with greater susceptibility in animals
over five years old, an aspect that has also been described in
working donkeys in Mexico (34, 35) and Ethiopia (36). Skin
lesions (head, withers, spine, and ribs/flank) are associated with
saddle and harness quality; these produce severe pain, especially
those located in the withers, which can impact an animal’s
ability to work, particularly when loads are heavy (34, 36).
In general, older animals may have a more prominent bone
structure, resulting in increased contact that creates injuries
from ill-fitting equipment or are the result of cumulative injuries
over time. Older animals are more exposed to long working
hours and carrying heavy loads during their working lives (35).
Additionally, immune defense mechanisms are reduced with
advancing age and sometimes their owners pay less attention to
the treatment of their wounds (36).

Hoof condition is considered a general indicator of care and
management of the animals by their owners. Hoof problems
have been described as the most common cause of lameness
in horses (27). In this study, the presence of horses and
mules with long hoof walls and abnormal hoof horn quality
occurred at a high frequency. The use of inadequate shoes and
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deficiencies in hoof trimming can lead to impaired balance,
pressure on different parts of the hoof, stress on ligaments
and/or tendons, and, finally, permanent gait disturbance (37).
Lack of hoof care in animals may be related to poor management
by the animal’s owner and insufficient training strategies.
Factors associated with poor owner management of their
animals include economic constraints, lack of knowledge about
management practices, the quality of human-horse interaction,
owner attitudes, and insufficient owner commitment, among
others (38, 39). Studies in India (37) and the United Kingdom
demonstrated that long-term (2-year) participatory intervention
projects involving animal owners, professionals, and handlers
were successful in reducing limb problems and lameness in
working horses, promoting adherence to treatment/care plans
and positively impacting the quality of human-horse interaction.
This style of intervention avoids confrontation and supports
clients through a joint exploration of their beliefs, attitudes, and
goals as a basis for supporting change in behavior (40).

Health problems and association with
behavioral indicators

A low body condition in horses and mules was correlated
with a lack of responsiveness to environment/handling, skin
and deeper tissues lesions, systemic health abnormalities,
and limb problems suggesting that working equids in poor
health show an unresponsive behavioral profile, consistent with
sickness, exhaustion, chronic pain, or depression-like states
(9, 11). Likewise, it appears that equids with more severe
physical problems enter a state of behavioral unresponsiveness,
as is the case with animals in low body condition. The
causes of low body condition are multifactorial and are likely
to include malnutrition, overwork, parasitism, and disease,
which could simultaneously cause behavioral unresponsiveness.
Furthermore, apathy can lead to reduced appetite, as in sickness
and depression, which in turn lowers body condition, as
described by Burn et al. (10).

Added behavioral indicators in horses and mules in the
coffee-growing area studied were correlated with the presence
of systemic health abnormalities and limb problems. Studies in
Afghanistan, Egypt, Ethiopia, Guatemala, India, Jordan, Kenya,
Pakistan, and the Gambia suggest that equids with more severe
physical problems enter a state of behavioral unresponsiveness
because the animals’ resources are being stretched to their limits
and their fitness is compromised; likewise, as a “prey species”,
equids conserve their “energy” reserves as a survival strategy,
even at the risk of not responding adequately to potentially
threatening stimuli (9). This lack of response has been associated
with different states of negative well-being, such as overwork
exhaustion, chronic pain, apathy or depression, and general
malaise (41, 42).
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Conclusions

The low proportion of health and behavioral problems found
in the study suggests that owners are concerned about the
welfare of their working animals; however, it is important to
emphasize that animals whose owners are not concerned about
their medical care can be at risk of deteriorating health. The
coffee culture and the attachment of the arrieros (muleteers)
toward their horses and mules, which are an important source
of livelihood for them and their families, could be factors that
influenced these results. Therefore, independently of the level of
schooling and economic possibilities of the owners, the results
suggest that a good standard of working animal welfare can be
achieved, because cultural factors and the desire and willingness
to care for their animals are essential factors in favoring welfare.
However, the presence of skin and deep tissue lesions, especially
in horses, suggests that they are subjected to high workloads.
Therefore, it is essential to train owners in aspects related to
the importance of providing their equids with adequate rest
periods to recover from work, and promote working hours
that are in keeping with their health conditions. Collaborative
interventions involving academia, animal owners and handlers
could be the way forward for the shared exploration of
knowledge, beliefs, attitudes and goals, as a basis for supporting
behavioral change and positive human-equine interaction.
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