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Abstract: Veterinary undergraduates, after completion of five academic years, need to have developed
a set of skills to be able to work as practitioners, for that reason it is necessary to train highly qualified
veterinary pathologists.

Sheep as an educational model in animal pathology offers veterinary students the opportunity to study
with an easy-to-handle animal that has a wide and varied pathology, offering an excellent training
method for veterinary undergraduates.

In the present educational model, sheep are treated as individual patients; a thorough individual
examination is made with all laboratory tests that are considered necessary. Undergraduates can study
main sheep pathologies but also individual pathologies as it is normally done in small animals. Their
final diagnosis is confirmed by necropsy, so they can check if there is a substantial agreement or
disagreement between clinical and pathologic diagnoses.

The last relevant point is the feedback to the productive sector. The information gained is directly
transferred to the farmers and this has obvious benefits in terms of flock health planning or disease
surveillance.

The opinion of students was obtained from a questionnaire and it provided an encouraging and
valuable information and feedback.
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Abstract

Veterinary undergraduates, after completion of five academic years, need to
have developed a set of skills to be able to work as practitioners, for that reason it is
necessary to train highly qualified veterinary pathologists.

Sheep as an educational model in animal pathology offers veterinary students the
opportunity to study with an easy-to-handle animal that has a wide and varied
pathology, offering an excellent training method for veterinary undergraduates.

In the present educational model, sheep are treated as individual patients; a
thorough individual examination is made with all laboratory tests that are considered
necessary. Undergraduates can study main sheep pathologies but also individual
pathologies as it is normally done in small animals. Their final diagnosis is confirmed
by necropsy, so they can check if there is a substantial agreement or disagreement
between clinical and pathologic diagnoses.

The last relevant point is the feedback to the productive sector. The information
gained is directly transferred to the farmers and this has obvious benefits in terms of
flock health planning or disease surveillance.

The opinion of students was obtained from a questionnaire and it provided an

encouraging and valuable information and feedback.

Keywords

Veterinary Education, Sheep, Animal Pathology, Clinical training and University

Introduction
The European Space for Higher Education (ESHE) was promoted in Europe
after the Bologna Declaration and should have been implemented in 2010. It is for that

reason that all Spanish Universities are undergoing important changes to adopt a
2
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common framework of comparable degrees, also in Veterinary Medicine. Furthermore,
educational changes are promoted from ESHE, particularly focused on specific
professional competences for veterinary students. Veterinary undergraduates have to
develop a set of skills that include technical competencies, effective communication,
decision making and professionalism (Baillie, Pierce et al. 2010).

Students get a Veterinary degree after completion of five academic years and are
supposed to have been trained to work as clinicians. Recent reports project a deficiency
of veterinary pathologists, indicating a need to train highly qualified veterinary
pathologists, particularly in academic veterinary medicine (Lairmore et al. 2007).
Veterinary students claim more clinical learning during their last years at university. It
was a historic demand by 3™ year students to be able to compare healthy animals with
sick animals when they were learning clinical exploration.

Faced with the request made by students about increasing the number of clinical
practices, it has been designed a novel teaching system, using sheep as an educational
model, not only for ruminants but also for general clinical training. There are multiple
reasons to use sheep as clinical educational model that will be developed throughout the
text.

This system has been used since the academic year 2004-2005 with very
encouraging results. In this paper we will explain the implementation and operation of

this teaching system and feedback from students.

Material and Methods

In a geographical area with more than 2 million sheep, the use of these animals
in the veterinary clinical training is a claim for the students and a reality for lectures.
Sheep is an animal easy to handle by students, with a varied range of pathologies, not

difficult to get in the area and cheap. Undergraduates can perform clinical exploration;
3
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tests and treatments without the pressure of the owner and they can follow all the

process, concluding at the post mortem room with necropsy.

During these years we have received the support of the University of Zaragoza

with the projects of Teaching Innovation that it grants. The first was gained in the

academic year 2004-2005; afterwards, we got other innovation projects in 2008-2009,

2009-2010 and 2010-2011.

Teaching planning and operation is supported by the following steps:

1.

2.

3.

Animals. Sheep are admitted at the Faculty in two different ways:

a. At the beginning of each academic semester, one of the involved teachers
visits the collaborating farms to choose sheep that are considered
interesting for our practices. A good selection allowed us to have a high
mixed casuistry. Each sheep usually have different pathologies. The
price of the animals is very low because animal selected usually have
some pathological or productive problems.

b. External consultancy: farmers and clinicians bring sick animals to the
Faculty to be diagnosed. Examination and treatment is performed by
students with the help of teachers in the established practices during the
5" year.

Animal Transport. At the beginning of the process, it was a problem to take the
animals to the Faculty because animal transport has an important cost and it
takes many bureaucratic procedures. From the Ruminant Service an agreement
with the local government was promoted to reduce the bureaucracy and another
one with a local cooperative to lower the price of the transport.

Animal feeding and housing: animals are housed at the facilities of the Service
Support of the Veterinary Faculty. Sheep stay there for no longer than 6 months

and they are treated to improve their general health status. At the end of the
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period, most of the animals are euthanized and examined at the post mortem
room.

4. Transfer to livestock sector. The collaboration of the farmer is essential for the
system to work properly. Information needs to be transferred to producers in
order to ensure a good operation of the procedure.

The selected animals are used during the academic year in different subjects. In all
cases strictly according to the recommendations of the Ethics Committee on Animal
Use in Veterinary Practice.

Clinical Propaedeutic, Medical Pathology, Farm Animals Nutritional Pathology and
Clinical Rotation are the subjects in which these sheep are used. Students from 3" year
learn to develop clinical exploration and management; students from 4™ year learn
clinical pathology and anatomic pathology and 5" year undergraduates develop
prevention and treatment of the animals coming from external consultancy.

Over these years, a survey of the main casuistry found in our sheep has been
conducted. A clinical record is filled in any clinical exploration of the animals and all
these data are entered into a database with the laboratory tests that have been performed
and with the anatomopathological findings from the necropsy. With all this data a
statistical study is carried out to find out the main casuistry. The statistical program
SPSS 12.0 was used to perform the tests.

Furthermore, the educational model has been evaluated by students through a
questionnaire. They were asked to complete it anonymously and immediately after the
practices. This assessment was performed in the Small Ruminant Clinical Rotation
practice and after the Medical Pathology small ruminant practices, during the academic
year 2010-2011 to gather complete feedback.

The questionnaire was designed in two parts:
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e First part: Three quantitative questions (1-5) aiming to assess the importance
given to these practices within their general clinical training (1% question) and
within their particular ruminant training (2" question). The third question
assesses the general satisfaction obtained in these practices.

e Second part: This part evaluates the ruminant practices undertaken during all the
university years. The first question of the second part asks if the ruminant
practices developed during the course have been sufficient, insufficient or
excessive for them. The second is a Y/N question about whether they want to
work with ruminants in their professional life or not. And the third question asks
students to mark from 1 to 6 their preferences for the future: horses, pets,

exotics, ruminants, swine or veterinarian without animal contact.

Results
Casuistry

The number of animals has increased progressively in the last five years. In the
academic year 2006-2007 the number of sheep was 46 ewes and 7 lambs and in the
present academic year 2010-2011 we have managed 121 adult sheep and 12 lambs. In
the last five years, the total number of animals used at the practices has been 365 adults
and 56 lambs (Figure 1).

In this small group it has been possible to diagnose a wide and varied pathology.
Frequently, it is possible to observe several pathologies in the same animal, usually one
severe illness, which caused the confiscation, and one or more other different secondary
diseases that, nevertheless, have a high academic interest (Table 1).

At this casuistry it is important to differentiate between:
¢ Relevant diseases for the sheep clinical activity, as respiratory, mammary and

digestive diseases.
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e Individual diseases that are not very relevant in the daily sheep veterinarian
activity but with a high teaching interest. For example, ear, eyes or
cardiovascular conditions are not very relevant for sheep industry, but they have
a big interest for general clinical training of veterinary undergraduates.

Clinical and pathological study is performed to most of the animals. In this way it is
possible to go deeper into more pathological information obtained from our sheep. By
way of example: with the data obtained from clinical examination and necropsy of 139
animals with respiratory diseases, it was possible to diagnose the following conditions:

e Nostrils conditions: rhinitis and tumours: 19

o Oestrosis: 11
o Enzootic intranasal tumour: 3
o Salmonella diarizonae upper respiratory tract infection: 5

e Tracheal conditions: stenosis and deformation: 67

e Mediastinal lymph nodes abscesses: 25

e Lung disturbance: pneumonia, oedema, pleurisy, abscesses...: 58

o Gangrenous pneumonia: 16
o Verminous pneumonia: 6
o Pulmonary Maedi: 19

o Adenomatosis: 5

o Other conditions: 12

Subjects involved

Several subjects are involved thank to the enormous casuistry and the high
number of animals. Furthermore, graphic material used for teaching has been obtained
from these animals during these years and, besides, some case reports have been

published from the clinical cases that have been diagnosed. This is just anecdotal
7
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because the main point is that students have the opportunity to explore, diagnose and
treat a wide variety of pathologies in live animals.

A great advantage of the model is demonstrated by the large number of subjects
and lectures involved. Moreover the number of students taking advantage of the model
Is very important. When animals are admitted at the Service Support facilities, they are
distributed according to the pathology and needs of the involved subjects. These are:

e Clinical Propaedeutic (3" year, four-month long core subject-180 students).
Students learn clinical exploration of these animals for 10 hours. They have a
great opportunity to explore varied pathology which is very useful to learn the
differences between what is normal and what is not. Until 2005, third year
student explored healthy animals and it was a historic request by them to be
able to compare healthy animals to sick animals.

o Medical Pathology: (4™ year, annual core subject-180 students). Each student
spends 15 hours in these practices with sheep. They perform the clinical
examination, diagnosing major diseases with the help of the teacher and
recommending the necessary laboratory tests. To guide the exploration they
have a clinical record that must be filled in.

e Anatomic Pathology (4™ year, annual core subject-180 students). All sheep are
sent to the post mortem room and students perform necropsies and interpret
pathological findings with the help of their teacher. During the 4™ year they can
go through all the clinical findings until confirmation is made by means of the
necropsy results. This fact improves clinical teaching to a reasonable extent.

e Farm Animal Nutritional Pathology (5™ year, four-month long elective subject-
40 students). Each student spends 15 hours in nutritional practices and farm

control.
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e Clinical Rotation: (5™ year, annual core subject-180 students). Each student
spends 6 hours working with sheep. Animals referred to the Ruminant External
Consultancy from other clinicians or farmers are explored, diagnosed and

treated by these students.

Students’ assessment

Feedback was gathered from students during the academic year 2010-2011 by
means of a questionnaire, which was returned by 154 students out of 180 (85.55%
response rate) in Medical Pathology (4" year) and 138 students out of 180 (76.66%
response rate) in Small Ruminant Clinical Rotation (5" year).

In the first part of the questionnaire we tried to gain students’ consideration about
the sheep practices in three quantitative questions from 1-5. First question asked them
about the importance of the practices in their general clinical training, second was about
the importance within their particular ruminant training and the third question assessed
the general satisfaction obtained in these practices. The questionnaire was offered in
two subjects: Medical Pathology and Small Ruminants Clinical Rotation and the results
were as follows:

e Medical Pathology (n=154). The average was 4.17, 4.51 and 3.93, in the first,

second and third question, respectively (Figure 2).
e Small Ruminant Clinical Rotation (n=138). The average was 4.28, 4.63 and
4.31, in the first, second and third question, respectively (Figure 3).

Furthermore, we studied the relationship between their opinion and their
professional preference (Figure 2 and 3). There were no significant differences, from
which we can draw that, generally speaking, undergraduates consider these practices

very important for their general clinical training.
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The second part of the questionnaire consisted of three questions: The first one
evaluated the opinion of undergraduates about the number of hours they spent on
ruminants during the university years (Figure 4). These results show the different
opinion of students depending on their professional interest. And it is possible to draw
that in the 5™ year, students have a more global point of view.

The other two questions of this part referred to occupational preferences.
Nowadays, there has been a decline in the number of graduates entering food supply
Veterinary Medicine careers and most of the undergraduates asked show their
preference for working with pets. In our survey we have obtained the same results;
approximately half of the students chose as first option small animals as their
professional vocation. The second were ruminants, with 16% and 20% in 4™ and 5"
year respectively, but we have to take into account that the questionnaire was offered to
students at the end of the ruminant practices, so it was probably a partially biased
opinion. The species for which students exhibited less interest were swine and poultry

(4%).

Discussion

Teaching and learning clinical skills is increasingly challenging mainly due to
heightened awareness of animal welfare, increased number of students and reduced
working hours. In this context, novel educational methods have to be implemented
(Baillie, Pierce et al. 2010).

Sheep as an educational model in animal pathology offers veterinary
undergraduates the opportunity to study with an easy-handle animal that has a wide and
varied pathology, offering an excellent training method for veterinary undergraduates.
Furthermore, the educational use of this species has low economic cost, mainly in

comparison with other species. Besides, as is made a deep individual examination with
10
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all laboratory tests that are considered necessary, undergraduates can study main sheep
pathologies but also individual pathologies, as it is normally done in dogs and cats. The
study of most of the pathologies (except digestive pathologies) can be extrapolated from
one species to another.

Students can learn how to handle sheep successfully, which allows them to
become increasingly confident in their abilities. Professional bodies require veterinary
graduates to demonstrate the ability to handle and restrain animals safely and humanely.
Furthermore, students who are confident with one species are often ready to learn easily
from another (Austin et al., 2007).

Undergraduates have the opportunity to work directly with the animal as if they
were already clinicians, playing a vet-role, highly valued by students. With this method
students incorporate many skills, including technical competencies, effective
communication and decision making (Baillie, Pierce et al. 2010). Students have to step
up to veterinarian status, need to apply and combine a variety of skills and have to take
on the responsibilities associated with their future position In other species, as pets or
horses, with the owner present, students have, unfortunately, their activity reduced.

Clinical examination is the basic foundation upon which the practitioner must
build an investigation of disease or sub-optimal performance. Veterinary students must
acquire the skills to interpret the range of clinical sing displayed by animals. This can
only be obtained through practice. And although gathering of a detailed history and
examination of both the environment and the flock is very important, the detailed
physical examination of the individual is essential and highly relevant (Lovatt, 2010).
Undergraduates develop all the monitoring and clinical exploration of each clinical case
and 5th year students also carry on an anamnesis in those animals that are referred to the

Small Ruminant External Consultancy.

11
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Most animals died or were euthanized, so necropsy was performed in all of them
by students, during the Anatomic Pathology practices (4" year). Besides, all
undergraduates can go to the post mortem room to follow the cases. That is a very
interesting point because students can confirm their diagnosis and see if there was a
substantial agreement or disagreement between clinical and pathologic diagnoses. In
studies comparing ante-mortem and post-mortem findings in dogs, which either had
died or were euthanized, there was a total disagreement between the clinical and
pathologic diagnoses in approximately a third of the cases (Kent, Lucroy et al. 2004;
Vos, Borst et al. 2005). Necropsies are essential for the confirmation of the diagnosis
and it is a challenge for undergraduates to follow all the process to confirm their
diagnoses.

In addition, pathology training is heavily dependent on images, for this reason in
many Veterinary faculties simulators, videos or other methodologies related to images
have been developed (Pospischil, Djamei et al. 2007). In our educational method, with
1501 different pathologies it has been possible to obtain many graphic materials to be
used in lectures, as well as some international journal articles used by students as
bibliography. Furthermore, an open website with a database of images has been created,
where students can find images of different breeds, pathologies and clinical cases:
http://www.fotovet.es.

The last relevant point is the feed back to the farmer. The information obtained
from monitoring, clinical examination and necropsy of the animals is directly
transferred to the farmers and this has obvious benefits in terms of flock health planning
or disease surveillance. Moreover, it represents an important issue at university because
it creates a link between the university research and the productive sector. With this
educational model farmers get all the information about their animal diseases and how

to prevent them. Farmers show us their gratitude and awareness of the system.
12
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Teacher satisfaction is a personal feeling which is difficult to quantify but
feedback from students and watching them as they improve their skills encouraged the
staff involved in these practices to keep on working in the future. Additionally, the
obtained material has permitted us to publish some case reports (Lacasta,D. 2009;
Ferrer,L.M. 2011; Lacasta,D. 2011) and has improved the transfer to the productive
sector.

The opinion of students obtained from questionnaires provided valuable
information and feedback, but it would be useful to conduct further studies with more

objective measures of skill development in the future.
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353
Pathology Number of  Percentage
affected
animals
General disease 301 82.5%
Mucous, skin and wool conditions 284 77%
Mouth, teeth and jaw conditions 277 75.8%
Respiratory diseases 139 38.0%
Digestive and abdominal diseases 30 8.2%
Mastitis 161 44.1%
Limbs diseases 170 46.6%
Eye diseases 65 17.8%
Ear diseases 7 1.9%
Genitourinary conditions 45 12.2%
Primary lymphadenitis 8 2.12%
Cardiovascular disease 7 2%
Behavioural and nervous conditions 7 2.0%
Total 1501
354
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Figure 1. Total number of animals used at clinical practices from 2006 to 2011.

Figure 2. Average rating given by Medical Pathology students grouped by occupational
preferences (n=154).

Figure 3. Average rating given by Small Ruminant Clinical Rotation students grouped
by occupational preferences (n=138).

Figure 4: Medical Pathology students’ opinion about the number of hours spent on
ruminants during the university years (n=154).

Figure 5: Small Ruminant Clinical Rotation students’ opinion about the number of

hours spent on ruminants during the university years (n=138).
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