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Ability of a bovine transrectal
palpation objective structured clinical
examination to predict veterinary
students’ pregnancy

diagnosis accuracy

Annett Annandale,” ! Geoffrey T Fosgate,” ? Harold Bok,? Dietmar E Holm?

Abstract

Bovine pregnancy diagnosis (PD) by transrectal palpation (TRP) is one of the most frequently performed
procedures in bovine practice, and an important competency for veterinary graduates. It is currently not known
if pre-existing TRP skills on non-pregnant cows can be used to predict students’ future PD accuracy. The study
objective was to evaluate if TRP objective structured clinical examination (OSCE) scores can predict students’

future PD accuracy.

Fourth year (of a six-year programme) veterinary students (n=128) received TRP and PD training on Breed’n Betsy
(BB) simulators and live cows. Students’ TRP skills were assessed using a live cow TRP OSCE after completion

of the fourth year training. The same students received additional TRP (BB and live cows) and PD (BB) training
sessions in the first semester of their fifth year. PD accuracy was assessed after the additional TRP and PD
training, five months after the TRP OSCE assessment and measured as sensitivity and specificity (the ability

to correctly identify the presence and absence of pregnancy, respectively). Each student palpated six cows
transrectally to diagnose pregnancy status and stage for the PD assessment. The TRP OSCE results were analysed

as predictors for students’ PD accuracy.

Students with ‘competent palpation skills’ on the TRP OSCE had higher PD specificity. The individual OSCE
components that were predictive of higher PD accuracy were students’ ability to estimate ovarian size, identify
uterine position and exclude intrauterine fluid. It was concluded that a TRP OSCE has the ability to predict

students’ future PD accuracy.

Introduction

Bovine pregnancy diagnosis (PD) by transrectal
palpation (TRP) is widely used in veterinary practice and
is of economic importance.'** It is also one of the most
frequently performed procedures in bovine practice,’
and therefore an important competency for veterinary
graduates.® Bovine TRP and PD training is challenging
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since it requires extensive exposure to TRP in live cows
to ensure competency.” & However, limited resources,
increasing student numbers, availability of teaching
animalsand welfareissuesreduce training opportunities
on live animals in general,’ and thus influence PD
training for veterinary students. Furthermore, it seems
difficult for students to get additional bovine PD and
TRP exposure outside the veterinary course.'

Several studies have evaluated the use of simulators
and live cows in an effort to improve bovine TRP
training.” %> The effectiveness of simulators such
as the Breed’n Betsy (BB; Brad Pickford, Australia,
http:// www.breednbetsy.com.au/) and the Haptic
Cow (Virtalis, Cheshire, UK, https:// www.virtalis.
com/haptic-cow/) to teach TRP and PD skills has been
explored.” 1°-1> The use of a TRP simulator is superior
to theoretical instruction only,'* ** but live cow training
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in conjunction with simulator training is advised to
optimise learning outcomes. 01114

French et al have investigated different methods
for TRP training on live cattle.® This study concluded
that having students identify specific reproductive
landmarks such as the cervix and uterine horns with
quantitative size measurements and choosing cows that
are easy to handle have a positive impact on student
training.® Reported overall PD accuracy (pregnancy
status and stage) of students is lower than what is
considered acceptable accuracy for veterinarians.©16-1°
Student specificity (correctly identify non-pregnant
cows) was lower than sensitivity (correctly identify
pregnant cows) and additional student training on
non-pregnant cows could be a strategy to improve the
necessary palpation skills.'® However, it is not known
if pre-existing TRP skills on non-pregnant cows can be
used to predict future PD accuracy.

Objective  structured clinical examinations
(OSCE) are used to test clinical skills.2°-2* A wide
range of clinical skills can be tested under simulated
examination conditions evaluating the candidate’s
practical competence. However, practical competence is
not the same as clinical performance.?* Since OSCEs are
conducted under simulated examination conditions,
they do not provide valid information on the candidate’s
ability to perform the skill in real-life situations.?
For example, the performance level of Dutch general
practitioners was lower than their competence level
based on OSCE assessments.?®

Bovine PD via TRP is the practical application of
TRP skills that students acquire via TRP training. The
objective of this study was to determine if OSCE scores
on bovine TRPs (competence) can be used as predictors
for students’ future bovine PD accuracy (performance).
It was hypothesised that palpation competency
level based on OSCE scores is predictive of students’
subsequent PD accuracy. Another aim of the study
was to examine if the TRP OSCE is a valid and reliable
assessment for TRP skills of veterinary students.

Materials and methods

Student TRP and PD training

The fourth year veterinary curriculum of the University
of Pretoria’s six-year programme includes a one-year
module on veterinary reproduction of all domestic
species.?” Bovine, small stock, small animal and equine
reproduction are taught separately throughout the year
and one examination at the end of the year assesses
knowledge and sKkills for all species. The bovine part
of the veterinary reproduction module covers aspects
of male and female theriogenology, of which TRP
and PD is one part. The 2015 fourth year TRP and
PD practical training consisted of three sessions. The
first TRP training session included three components:
inspection of abattoir-obtained female reproductive
organs, palpation of non-pregnant BB models and

palpation of non-pregnant live cows with facilitator
guidance. The abattoir-obtained reproductive organs
included non-pregnant uteri as well as a variety of
pregnant uteri of various pregnancy stages. The variety
of abattoir reproductive organs was fairly similar for
all student groups. The first TRP training session was
presented either before or just after the theoretical
lectures on PD. The second and third practical TRP
training sessions followed two to three months after
the theory component of PD. The second TRP training
session consisted of bovine PD via TRP on BB models.
The BB simulators were set up using the seven different
uteri models to allow for palpation of weekly pregnancy
stages from 6 to 11 weeks, and four to five months of
gestation.!® The third TRP training session consisted of
bovine PD via TRP on live cows (one week after the PD
training on BB models). Training focused on pregnancy
status determination (pregnant or not pregnant) and
estimating stage of pregnancy. During the palpation
training, students were encouraged to measure the
width of their fingers and hand and practise estimating
sizes of structures that were palpated. Students
performed an average of five non-pregnant TRPs on live
cows and BBs and an average of 16 pregnant TRPs on
live cows and BBs during the training module. No cow
was palpated more than three times during any of the
training sessions.

Reproduction module and TRP assessment

Students had to pass an examination at the end of the
reproduction module consisting of theory assessment
via computer-based testing and practical skills
assessment in an OSCE examination consisting of two
OSCE stations (figure 1). Students knew which OSCE
stations they might be subjected to and that all students
would be assessed at the bovine TRP OSCE station.
Students had access to the OSCE marking sheets before
the examination. Examination time was restricted to
10minutes per OSCE station. For all students, ‘Station
one’ was bovine TRP on a live cow where each student
palpated one live cow and wrote down his or her findings
on an OSCE marking sheet (figure 2). The OSCE marking
sheet was handed to the student before the palpation.
No cow was palpated more than three times. The TRP
findings on cows used during the OSCE examination
were predetermined by two specialist veterinary
examiners experienced in bovine TRP. None of the cows
used on the day of the OSCE examination was pregnant
or showed any reproductive abnormalities such as
intrauterine fluid accumulation. Fifteen marks for the
TRP OSCE station were allocated for correctly inserting
the hand into the rectum; identifying uterine position
and tone, location and estimation of the diameter of
the cervix, symmetry of the uterine horns, ovarian size,
ovarianstructures (corpusluteum and follicle for leftand
right ovaries), pregnancy (yes/no) and, if yes, staging
of the pregnancy (figure 2). Scores were assigned to the
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One of the following randomly allocated tasks:

Live cow y
TRP 2. Load an Al pistolette
3.
4.
5.
6.
7.
8.
9.

Perform part of a foetotomy on an abattoir specimen

Collect semen from a bull using electroejaculation
Identify a mare for certification purposes

Clinical exam of a ram for breeding soundness
Examine the prepuce and its contentin the dog
Determine the mass motility of a semen sample
Perform an artificialinsemination on a BB simulator
Examine a bull’s scrotum and its content

10. Caslick’s Index evaluation and windsuckertest ina mare
11. Apply a CIDR device in the ewe
12. Determine the oestrus stage in the bitch clinically (excluding

vaginoscopy)

13. Make a semen smear using Eosin-Nigrosin stain
14. Perform an obstetric diagnosis and correction
15. Perform a preputial scraping in the bull

16. Examine a canine vaginal smear

Figure 1 Reproduction module OSCE set-up for 128 fourth year students in November 2015. BB, Breed’n Betsy; OSCE, objective structured clinical examination; TRP,

transrectal palpation; Al, artificial insemination; CIDR, controlled internal drug release.

OSCE marking sheet as follows: one mark was scored
for each finding of the student who agreed with that of
the examiners, and in the case of reproductive organ
and ovarian structure sizes, students were assigned the
score if their finding was within 1 cm of the examiners’
findings.

The nine scores that evaluated palpation skills (size
and position of the cervix; size, tone and symmetry of
uterine horns; size and presence of pertinent structures
on the ovaries) were ordinally transformed: no palpation
skills (0-1/9), deficient palpation skills (2 - 3/9), some
palpation skills (4 - 5/9), good palpation skills (6 - 7/9)
and competent in palpation (8 - 9/9) (table 1). This was

Cervix:
Position:
Intrapelvic
Intra-abdominal
Partial

N

Cow ID:
Date:
Student:

Superviser:

given as feedback to the students by the assessors on
ClickUP (the Blackboard Learning Management Tool
of the University of Pretoria) after completion of the
examination.

Study design and participants

The same veterinary students (n=128) received
additional supervised bovine TRP training during their
fifth year, four months after the TRP OSCE examination
(figure 3). The additional bovine TRP training consisted
of three training sessions. Training session 1 consisted
of palpation of non-pregnant BB models. Training
session 2 involved non-pregnant live cow palpations.

Uterus:
Position:
Intrapelvic
Intra-abdominal
Partial

Tone:
High/Moderate/
Low

Fluid:
Present/Absent
Symmetry:
Symmetrical/
Asymmetrical

e

Pregnant/Not pregnant
months

Stage: Anoestrus
Pro-oestrus

oestrus

Metoestrus

Dioestrus

Figure 2  Objective structured clinical examination (OSCE) marking sheet for the bovine transrectal palpation (TRP) station filled in by 128 fourth year veterinary
students in November 2015. Students recorded their TRP findings by ticking the correct option on the OSCE marking sheet and writing down their findings where

applicable. CL, corpus luteum; F, follicle.
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Table1 Categorisation of palpation skills for student feedback purposes.
To determine the palpation skills level only the points of the objective
structured clinical examination (OSCE) sheet were considered that actually
measured students’ ability to palpate. Maximum possible score was 9

0-1 No palpation skills

2-3 Deficient palpation skills
4-5 Some palpation skills
6-7 Good palpation skills
8-9 Competentin palpation

*Scores included to determine palpation skill categorisation:

1. Did the student correctly identify the position of the uterus (intrapelvic/intra-abdominal/partially
intra-abdominal)?

2. Did the student correctly indicate the tone of the uterine horns (high/moderate/low)?

3. Did the student estimate the diameter of the cervix within 1 cm of the actual measure (as
determined by two experienced veterinarians)?

4. Did the student correctly identify the presence or absence of asymmetry between the uterine
horns?

5. Did the student correctly identify the length of both ovaries within 1 cm of the actual measure (as
determined by two experienced veterinarians)?

6. Did the student correctly identify the presence or absence of a palpable corpus luteum on the left
ovary?

7.Did the student correctly identify the presence or absence of a palpable corpus luteum on the right
ovary?

8. Did the student correctly identify the presence or absence of a follicle »9 mm on the left ovary?

9. Did the student correctly identify the presence or absence of a follicle Y9 mm on the right ovary?

No cow was palpated more than three times during the
additional training. Training session 3 entailed bovine
PD via TRP on BB models. The BB simulators were set
up using the seven different uteri models to allow for
palpation of weekly pregnancy stages from 6 to 11
weeks, and four to five months of gestation.'°

All students visited a commercial Nguni beef cattle
herd three weeks after training where their accuracy to
correctly diagnose pregnancy status and stage by TRP
was assessed. Each student was allowed 12 minutes
to palpate a total of six cows transrectally of which
the pregnancy status and stage was predetermined by
a specialist veterinarian with more than 10 years of
experience (a second specialist was available to confirm
findings in case of doubt on pregnancy status or stage).
Individual cows were palpated by a maximum of three
students (figure 4). Students were blinded to each
other’s diagnoses. Cows were not formally randomised
but taken into the crush in a convenient manner out of
a group of available cows. Each cow was only used and
palpated on one of the three assessment days.

= Theory instruction on
bovine TRP and PD

« Each student palpated
one live cow

* Student allocation into
transrectal palpation
skill categories based
on OSCE scores

* Practical training
session 1: inspection of
abattoir organs, non-
pregnant TRPs on BBs
and live cows

« Practical training
session 2: PD via TRP on
pregnant BBs

* Practical training
session 3: PD via TRP on
live cows

Figure 3  Schematic display of the fourth and fifth year TRP and PD training and assessment for 128 veterinary students. BB, Breed’n Betsy; OSCE, objective structured

clinical examination; PD, pregnancy diagnosis; TRP, transrectal palpation.

Data analysis

Data per palpation performed were transferred
from individual data capture sheets into a computer
spreadsheet. Categorical data were described as
frequencies, proportions and 95% Cls. Student’s overall
accuracy of PD was estimated as the proportion of
correct diagnoses (pregnant or not pregnant, and correct
staging of pregnancy where applicable according to the
experienced veterinarian). Sensitivity was defined as
the proportion of cows determined to be pregnant by the
specialist veterinarian that were correctly identified by
the student. Specificity was defined as the proportion
of non-pregnant cows as determined by the specialist
veterinarian correctly identified by the student. Sensitivity
and specificity were estimated using a generalised linear
model assuming a binomial error distribution and included
random effects terms for students (each student examined
multiple cows) and individual cows (the same cow was
examined by up to three students). The effects of student’s
practical assessment scores on estimates of sensitivity
and specificity were evaluated using univariate logistic
regression. OSCE reliability was assessed by estimating
Cronbach’s alpha. Commercial software was used for all
statistical analyses (IBM SPSS Statistics V.24, International
Business Machines) and results were interpreted at the 5
per cent level of significance.

Results
The study population consisted of 128 fifth year
veterinary students of which 96 students were female
and 32 were male (75 and 25 per cent, respectively).

All 128 students had passed the Veterinary
Reproduction module during their fourth year of study
(2015). Based on the bovine TRP OSCE station results
from November 2015, eighteen students (14.1 per cent)
had no palpation skills; 26 students (20.3 per cent) had
deficient palpationskills; 35 students (27.3 per cent) had
some palpation skills; 35 students (27.3 per cent) had
good palpation skills; and 14 students (10.9 per cent)
had competent palpation skills (figure 5).

On the day of the practical PD assessment five months
after the bovine TRP OSCE examination, 374/771 (49 per
cent) student palpations were performed on pregnant

« Practical training
session 1: TRPs on non-
pregnant BBs

* Practical training
session 2: TRPs on non-
pregnant live cows

* Practical training
session 3: PD via TRP on
pregnant BBs

R

* PD accuracy assessment
five months after the
4th year TRP OSCE
assessment

» Each student palpated 6
live cows

* TRP OSCE results were
analysed as predictors
for students' PD
accuracy
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Cows
. ® @ @& & & @ @ 0 O
crush
Crush 9 8 7 6 5 4 3 2 1
order
Student 3 —) 2 —) 1 —)

Figure 4 Schematic display of cow allocation to students. Nine cows were taken into the examination crush at the same time. The specialist veterinarian wrote down
cow crush order, individual cows’ identification and which cows were allocated to which student on a spreadsheet. Three students were allocated to palpate at the same
time. Student 1 started at cow 3 to palpate cows 3,2, 1,9, 8 and 7. Student 2 started at cow 6 to palpate cows 6 to 1. Student 3 started at cow 9 to palpate cows 9 to 4.
Each student noted crush order of palpated cows, individual cows’ identifications and their PD findings on a data collection sheet. This data collection sheet was handed
to the specialist veterinarian by the student on completion of the TRPs. Each cow was palpated by two students and subsequently by the specialist veterinarian. New

cows were then taken into the crush for the next students.

cows, of which 262 were on cows less than six months
(70 per cent) pregnant and 112 were on cows at least
six months (30 per cent) pregnant. The remaining 397
student palpations were performed on non-pregnant
cows. One hundred and twenty-five students palpated six
cows in the 12minutes’ time limit. One student did not
finish on time and only palpated five cows. Two students
only examined non-pregnant cows initially and were
subsequently assigned two pregnant cow palpations. This
occurred because the order that cows entered the crush
was haphazard without consideration of pregnancy status.

Compared with the diagnoses provided by the
experienced veterinarian, the mean overall student
accuracyofPDwas 61%(95% CI55%to 65%)for pregnancy
status alone and 31% (95% CI 27% to 36%) for pregnancy
status with correct stage. The mean sensitivity (to correctly
identify pregnant cows) was 79% (95% CI 73% to 83%).
The mean specificity (to correctly identify non-pregnant
cows) was 42% (95% CI 35% to 49%). The student’s ability
to correctly estimate ovary dimensions during the previous
OSCE was positively correlated to PD sensitivity (table 2).
The student’s ability to correctly identify uterine position,
absence of intrauterine fluid and a student classification
into the category ‘competent palpation skills’ at the time
of the OSCE was positively associated with the ability to
correctly identify non-pregnant cows (PD specificity) at the
subsequent practical PD assessment (table 3).

40
35
30

25

n=26
(20.3%)

20

15

n=18
(14%)

No palpation skills  Deficient palpation

skills

(27.3%)

Some palpation

Cronbach’s alpha for the 15 items within the OSCE
station was 0.78.

Discussion

The main finding of this study is that specific OSCE scores
on bovine TRPs (competence) are predictors for students’
future bovine PD accuracy (performance). This seems
to be more applicable for student specificity (to correctly
identify non-pregnant cows) than for sensitivity (to
correctly identify pregnant cows) as ‘competent palpation
skills’ were shown to be positively correlated to student PD
specificity but not sensitivity. The only individual OSCE
component predicting higher student PD sensitivity was
the ability to estimate ovary dimensions. This finding
is in agreement with the fact that asking students to
give quantitative measurements of reproductive organs
during bovine TRPs was found to have a positive effect
on student TRP training.® In order to accurately estimate
ovarian size, students must be able to find the ovaries by
following the uterine horns, fixing them and feel around
them to give a size estimate. This skill is more advanced
than simply locating the cervix and uterus. Therefore,
students who are able to do that should be more successful
at identifying pregnant cows as well. The ability to locate
the cervix or uterus can be mastered by more students,
but this is not necessarily linked to the ability to recognise
a pregnant cow. The ability to correctly identify uterine

n=35 n=35

(27.3%)

n=14
(11%)

Good palpation
skills

Competent palpation

skills skills

Figure 5 Number of students allocated to the individual categories of palpation skills based on the bovine transrectal palpation (TRP) objective structured clinical

examination (OSCE) outcome.
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Table2 Univariate associations between student TRP OSCE assessment
scores and pregnancy diagnosis sensitivity for 128 veterinary students in
South Africa

Hand -0.476 0.62(0.12t03.14) 0.564
Cervix position 0.058 1.06 (0.53t02.12) 0.869
Uterus position -0.353 0.70(0.41t01.20) 0.194
Uterine tone 0.331 1.39(0.81t02.39) 0.228
Cervix diameter -0.433 0.65(0.37t01.14) 0.133
Symmetry of uterine horns -0.183 0.83(0.49t01.43) 0.505
Uterus diameter -0.166 0.85(0.49t0 1.45) 0.546
Intrauterine fluid -0.013 0.99(0.56101.75) 0.965
Ovary dimensions 0.669 1.95(1.10t0 3.48) 0.023
Corpus luteum left 0.441 1.56 (0.90t0 2.69) 0.113
Corpus luteum right 0.137 1.15(0.67t0 1.97) 0.618
Follicle left 0.217 1.24(0.72t02.13) 0.430
Follicle right -0.042 0.96 (0.56 t0 1.64) 0.877
Total* -0.006 0.99(0.92t01.07) 0.874
Palpation skillst 0.031 1.03(0.87t01.22) 0.715
Competent palpation skills¥ 0.183 1.20(0.47 t0 3.04) 0.699
*Sum of the 15 individual assessment components and modelled as a continuous predictor.
tOrdinal scale skill left assessed by lecturer and analysed as a continuous predictor.

$The highest ordinal category compared with all other lower categories.

OSCE, objective structured clinical examination; TRP, transrectal palpation.

position, absence of intrauterine fluid and a student
classification into the category ‘competent palpation skills’
was positively correlated to the ability to correctly identify
non-pregnant cows. The ability to correctly identify uterine
position as intrapelvic or intra-abdominal is a necessary
skill to identify a pregnancy and the stage thereof and
indirectly linked to the ability to make the diagnosis of
non-pregnancy. The same holds true for the more advanced
rectal palpation skill to correctly identify absence of
fluid in the uterus. This skill is necessary to identify early
pregnancies, and therefore indirectly necessary to exclude

Table3 Univariate associations between student TRP OSCE assessment
scores and pregnancy diagnosis specificity for 128 veterinary students in
South Africa

Hand 0.600 1.82(0.311t010.8) 0.507
Cervix position -0.045 0.96 (0.4610 1.99) 0.904
Uterus position 0.678 1.97 (1.12t03.47) 0.019
Uterine tone 0.335 1.40(0.791t02.47) 0.247
Cervix diameter 0.492 1.64(0.89103.02) 0.114
Symmetry of uterine horns 0.162 1.18(0.67t02.08) 0.576
Uterus diameter 0.360 1.43(0.81t02.53) 0.215
Intrauterine fluid 0.793 2.21(1.23t03.98) 0.008
Ovary dimensions 0.304 1.36(0.76t02.42) 0.303
Corpus luteum left 0.305 1.36(0.771t02.39) 0.291
Corpus luteum right -0.267 0.77 (0.44t01.35) 0.355
Follicle left 0.527 1.69 (0.96 t0 3.00) 0.072
Follicle right 0.482 1.62(0.92t02.86) 0.095
Total* 0.077 1.08(1.00t0 1.17) 0.054
Palpation skillst 0.155 1.17 (0.98t0 1.39) 0.077
Competent palpation skillst 1.109 3.03(1.26t07.29) 0.013
*Sum of the 15 individual assessment components and modelled as a continuous predictor.
tOrdinal scale skill left assessed by lecturer and analysed as a continuous predictor.

1The highest ordinal category compared with all other lower categories.

OSCE, objective structured clinical examination; TRP, transrectal palpation.

pregnancy and confirm a cow to be non-pregnant. Since
no cows were pregnant or had uterine pathologies such
as intrauterine fluid accumulations on the day of the
OSCE examination, it can be assumed that ‘guess work’
influenced the students’ decisions when they indicated
that there was fluid in the uterus. If they said there is no
fluid in the uterus, it either meant that they can palpate
the absence of fluid, or that they guessed correctly. It is
not surprising that students categorised as ‘competent’ in
TRP had a higher PD specificity as compared with students
in all other categories. It is more difficult for students to
correctly identify non-pregnant cows than pregnant cows
as shown by the low PD specificity in this study and as
reported previously.'® Therefore, students with ‘competent
palpation skills’ would be expected to have a higher
PD specificity. The fact that no more individual OSCE
components were predictive of sensitivity or specificity
could be due to the fact that the majority of students (n=79,
62 per cent) had insufficient palpation skills (figure 5). If
a higher percentage of students had sufficient palpation
skills (categorised as students with good or competent
palpation skills) then more individual OSCE components
might have been identified. The effect of guessing on the
students’ side may have been reduced if more students
were competent at TRP. This assumes that students would
fill in OSCE marking sheets with guesses if in fact they did
not palpate the structure or are unsure of their findings.
The ‘microscopic approach’ to validity*® could be applied
to evaluate whether or not individual OSCE items are
appropriate and sample the domain of interest (palpation
skills in this case).?® ?° This approach evaluates validity
on the fact that when item scores (individual OSCE items
in this case) are valid, the total test scores (categorisation
into the different palpation skill levels) should also be
valid. The fact that student categorisation into ‘competent
palpation skills’ was linked to higher PD specificity
provides evidence for the OSCE validity. The reliability of
an assessment is an estimation of correlation of scores on
the given examination (TRP OSCE in this case) with scores
on a hypothetical alternative examination or test.>° Or in
other words, reliability of an assessment is high if students
who failed or passed in the evaluated assessment would
be expected to also pass or fail an alternative assessment
for the same skill. Alpha values across items estimate
consistency of behaviour within a station and are computed
using correlations between items.*° Such an estimate
would consider, for example, if students who were able to
estimate cervical size were also able to estimate ovarian
size correctly. A large-scale OSCE reliability meta-analysis
of reported Cronbach’s alpha values showed an overall
mean alpha value within stations across items of 0.78
(95% CI 0.73 to 0.82).2° The Cronbach’s alpha for the 15
items within the TRP OSCE determined in this study was
0.78 which indicates reasonable®° to very good reliability.>®

The findings of this study suggest that the student’s
exposure within practical sessions of the fourth year
reproduction module is insufficient to ensure palpation
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Figure 6
labelled with the correct length, width and height measurements in centimetres. (C) Students using the palpation box. (D) Student instruction/information sheet on the
palpation box.

competency. The fact that only 49 students (38 per cent)
had either good (n=35, 27 per cent) or competent
(n=14, 11 per cent) palpation skills on the day of the
OSCE examination, while the majority of students
(n=79, 62 per cent) had insufficient palpation skills,
confirms the need for extensive exposure to TRP in live
cows to ensure competency.” ® ¥° It also confirms the
need to investigate into alternative bovine TRP training
to improve the training outcome and provide the TRP
and PD competency required of new graduates.®
Students’ overall PD accuracy (pregnancy status alone)
and PD accuracy including pregnancy status and stage

VET RECORD |
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Before you start using the box..

use the ruler provided to measure all your fingers individually (A-£), as well as
the width of index, middie, ring and littie finger together (F) as indicated in the
picture below. It will enable you to give correct quantitative measurements.

The “Mini cow palpation box"™ will improve your fine motor siclls and your abikty
to give quantitative measurements of objects you do not see while you are
palpating. This is important because it has been shown that identification of
specific reproductive landmarks with quantitative measurements during trans.
rectal palpations have a positive Impact on student transrectal palpation
training. It has also been shown that student ability to correctly estimate ovary
size was positively correlated to pregnancy Glagnoss accuracy.

So... practising estimation of object sizes without seeing them will improve your
rectal palpation and pregnancy diagnosis sills)

‘Mini Cow Palpation Box’. (A) Modified plastic box with hand entrance holes. (B) Three-dimensional objects of varying sizes inside the box. All objects are

was lower than what is considered acceptable accuracy
for veterinarians,*° and is in agreement with previous
findings.’® Overall PD accuracy for experienced large
animal practitioners has been reported as high as 99.7 per
cent for TRPs performed from day 35 of pregnancy, with
a sensitivity of 100 per cent and a specificity of 99.4 per
cent.'® While students at this stage in their studies are not
expected to perform at these accuracy levels, the reported
31 per cent overall accuracy (including pregnancy state
and stage) is very low compared with the reported values
of large animal practitioners. The additional palpation
sessions (TRPs on non-pregnant and pregnant BBs
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and non-pregnant live cows) offered to the students as
‘refresher’ training during their fifth year were not sufficient
to ensure acceptable palpation skills. This is in accordance
with previous studies,” 1° and confirms that additional TRP
exposure is essential.

Standard criteria are necessary to determine whether
an assessment measures what it is supposed to measure.?®
The validity of an assessment is demonstrated by low
correlations between scores of methods measuring different
traits with high correlations present between methods
measuring similar traits.?® If it is assumed that measuring
palpation accuracy via a TRP OSCE and testing students’
PD accuracy are two methods that measure a similar trait
(TRP skill), the outcome of this study provides supporting
evidence for OSCE validity because the low PD accuracy is
consistent with the low percentage of students with ‘good
or competent palpation skills’. The fact that the majority
of students were not competent in TRP is an explanation
of the low overall PD accuracy, sensitivity and, especially,
specificity. This is further supported by the fact that
student categorisation into ‘competent palpation skills’
was associated with higher PD specificity. An approach
to improve PD training could therefore be to introduce
the TRP OSCE as a formative assessment for ongoing
feedback throughout the reproduction module and to
make it compulsory for students to pass the TRP OSCE
with ‘good or competent palpation skills’ before advancing
to PD training on live cows. An additional approach to
improve TRP competency could be implementation of
focused access to live cow palpations during later stages of
the curriculum. This could involve additional TRP and PD
training for students intending to follow a career in food
animal practice.

Furthermore, implementation of an additional teaching
tool like the ‘palpation box’ as described by French et al is
recommended.® This is based on the result of this study that
the ability to estimate ovarian size was positively correlated
to PD sensitivity. Such a tool might also help advance the
fine motor skills necessary to accurately estimate the size
of the cervix and uterine horns and to identify ovarian
structures.® A locally manufactured ‘Mini Cow Palpation
Box’ (figure 6) has been added to TRP training sessions at
our institution. It uses three-dimensional objects varying in
size from 2 to 8 cm. All objects are labelled with the correct
length, width and height measurements in centimetres.
The objects are placed in a plastic box with hand entrance
holes to ensure palpation and size estimation of objects
without visualisation.

Conclusions

A well-structured TRP OSCE has the ability to predict
students’ future PD accuracy. This is more applicable
for specificity than sensitivity and the categorisation
of students into having ‘competent palpation skills’ is
associated with higher PD specificity. Individual OSCE
components that have been identified with higher PD
accuracy are students’ ability to estimate ovarian size,

correctly identify uterine position and exclude intrauterine
fluid. Student training should focus on these items in
combination with additional palpation exposure to
improve overall student PD accuracy. Furthermore,
including a TRP OSCE in practical training sessions for
formative feedback aiming at student improvement before
advancing to PD training on live cows is recommended.
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