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ABSTRACT

Introduction: Medical schools in Australia are being funded by the Commonwealth Government Department of Health and Aging
to move a considerable amount of undergraduate clinical education into rural and remote settings. There are concerns that these
students may be disadvantaged in terms of exposure to appropriate clinical learning opportunities. This study compared learning
opportunities for students undertaking an entire clinical year based in a rural primary care setting, a remote secondary hospital, or a
traditional urban tertiary teaching hospital.

Methods: Twenty-nine students, six from rural primary care, eight from the remote secondary hospital, and 15 from the urban
tertiary teaching hospital, completed a retrospective survey of their experience and perceived competence to manage 78 common
procedural skills and 62 common conditions.

Results: Students in rural primary care reported a pattern of increased clinical exposure to common clinical conditions and
procedures in comparison with their hospital-based peers. In comparing the two hospital-based programs, the students in the
remote secondary care hospital reported increased exposure to common conditions and no significant difference in the opportunity
to undertake common procedures. The data also demonstrated that there was a positive correlation between reported experience

and self-perceived competence, and that this was greater for procedural skills than competence in managing common conditions.
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Conclusion: This study provides further evidence that rural primary care is an excellent setting for high quality clinical and

educational experiences. These findings should serve to encourage students and staff involved with the new Rural Clinical School

programs.
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Introduction

The Australian Commonwealth Government has recently
funded all Australian medical schools to transfer a
significant proportion of their undergraduate clinical
teaching to rural regions as part of its rural medical
workforce policy'. Is this educationally sound? One
important measure of educational quality is student
examination performance. Recently published Australian
evidence suggests that academic performance by medical

students based in rural practice is excellent’.

A further measure of quality is the students’ perception of
their experience and competence in managing common
conditions and procedures. Evidence from a short-term rural
placement in Western Australia® was encouraging, but there
is no published evidence that relates to the length of study
that students will be undertaking in the new Rural Clinical

Schools — at least an entire clinical year.
Setting

The School of Medicine at Flinders University, South
Australia, offers a four year graduate entry medical program*
. Students undertake their major clinical examination at the
end of Year 3. Students study Years 1 and 2 together in
Adelaide, the state capital, but have three alternatives in
Year 3. They can choose to remain at the University’s
principal urban tertiary teaching hospital, Flinders Medical
Centre (FMC), in Adelaide. Alternatively, they can choose to
undertake Year 3 based in the Northern Territory Clinical
School at Royal Darwin Hospital, a tropical secondary
referral base 3000 km north of Adelaide. The final option is

to undertake the entire year based in rural primary care in

either the Riverland® or Greater Green Triangle’. This
program, known as the Parallel Rural Community
Curriculum (PRCC), enables students to learn all disciplines
concurrently, in comparison to the block learning at FMC

and Darwin.
Aim of the study

The Darwin and PRCC programs represent the most
common educational models proposed by Rural Clinical
Schools throughout Australia, providing an example of a
base hospital model (secondary care) and a longitudinal rural
practice model (primary care). This study, using the same
instrument as that devised by Culhane et al’, aims to
compare the self-reported experience and competence of
students undertaking their Year 3 study in these three very

different locations.
Methods

This study formed part of a comprehensive case-study of the
three teaching locations conducted from 1998 to 2002. The
1998 Year 3 cohort was chosen for this part of the study. All
six students in the PRCC, and ten at Darwin were invited to
participate. Sixteen students were chosen by the Department
of Medical Education to match these students in terms of
age, gender, rural origin and previous academic study, and
also invited to participate. For simplicity, the three locations
will be referred to as the primary, secondary and tertiary
sites.

The ‘Confidence in common procedures and conditions’
survey instrument’ investigated both the reported

‘experience’ of patient-related opportunities available to the
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student and the perceived ‘outcome’ of confidence in
managing common conditions. Eight items were added to
this instrument due to their importance to Year 3 at Flinders
University. The instrument then consisted of 140 items:
78 common procedures and 62 common conditions. This list
of 140 items was agreed to, by the specialist disciplines, as
being indicative of the core skills and conditions for a Year 3
student (Appendix I).

For each item the students indicated both their experience
(four-point ordinal scale) and self-perceived competence
(four-point ordinal scale). From these items, the three groups
of students were compared for exposure to different clinical
experiences and achievement of competency in common
procedural skills using SPSS vers. 10.0 (SPSS Inc, Chicago,
IL, USA).

In the Western Australian study, students were only given
one ranking scale for each item with five choices: have never
seen; have observed; have had some hands on experience;
could manage with assistance; could perform alone. These
were presented in the paper as representing an ordinal
sequence. This ordinal ranking scale, combining experience
and competence, was seen as a potential weakness of this
research tool. In this study, it was decided to separate the
self-perceived competence from the recorded experience to
give greater clarity to the responses, and to test the
hypothesis that the sequence used by both Culhane et al’,

and Spike and Veitch’ before them, was not, in fact, ordinal.

Results

The survey was sent to the thirty-two students described
previously. Twenty-nine students (15 tertiary hospital, eight
secondary hospital, and six primary care) completed this
140 item survey in week 35 of their Year 3 studies (response
rate 91%; Table 1).

The aggregated response for each of the categories for the

entire study population is presented in Table 2.

Procedural skills

From these figures it can be seen that the primary care
students had greater experience of common procedures
compared with their tertiary peers (Wilcoxon W =917133.5,
Z=-3.715, p<0.001), and a less markedly, but still greater
level of experience compared with the secondary care
students (Wilcoxon W =324307.5, Z=-2.224, p = 0.026).
The primary care students also reported greater competence
in these procedures compared with both the tertiary
(Wilcoxon W=911888.5, Z=-2.617, p = 0.009) and
secondary (Wilcoxon W =317410.5, Z =-2.79, p =0.005)

students.

There was considerable variation amongst the students. For
example, the amount of reported ‘hands on experience’
varied from 15.6% to 77% and the perceived competency
ratings varied from 20.5% to 89.7%. Interestingly, the
students who reported the lowest experience also reported
the lowest competence, but not so for the highest reporting
students. This phenomena is investigated further (Table 3).

Table 3 demonstrates that there is a significant correlation
between reported experience and perceived competence
among all students (Spearman’s rho=0.69, p <0.001).
Students who had some hands-on experience with a
procedure rated themselves as competent to perform that
procedure with, at the most, minimal assistance in 95% of
the cases (y* = 842.75, 1df, p < 0.001). There was no clear
relationship, however, in the 34% of cases when the student

had only observed the procedure.

Importantly, although not having seen a procedure at all was
associated with a lack of perceived competence in 83% of
cases (x* = 520.16, 1df, p< 0.001), students did report
competence to perform a procedure alone in 5% of the cases
when they had not seen the procedure at all. These
procedures included mouth-to-mouth, and mouth-to-bag,
ventilation for all three locations; vaginal swabs, vaccinating
a child, and incision and drainage of an abscess in the
tertiary hospital; and using a rotohaler and controlling

epistaxis in primary care.
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Table 1: Demographic description of study participants

Demographic data at . .

application to medical school Tertiary Primary Secondary Total
Number of students 15 6 8 29
Median Age (range) 26(21-35) 24(20-42) 22.5(20-34) 24(20-42)
Male:female 7:8 3:3 3:5 13:16
Previous degree 1. " " ol
health:science:other 3:10:2 1:4:1 2:4:2 6:18:5
State of origin . . . .
(South Australia:other) 411 3:3 0:8 7:22
Rural origin

by RRMA classification® 4:11 4:2 2:6 10:19
(rural:urban)

Table 2: Reported experience and perceived competence in 78 procedural skills. Aggregated student responses (%) by

location
Reported experience Te(rot/:)z;ry Pr;zzz;ry Secz)‘;gary T(‘j/ff;'
Have never seen 25.3 15.9 24.8 22.3
Have observed 35.2 30.9 32.7 33.6
Performed under supervision 20.7 32.0 15.2 21.5
Performed alone 20.6 21.2 27.3 22.6
100 100 100 100
Total n=1163 n =466 n=618 n=2247
missing="7 | missing=2 | missing=06 missing = 15
Perceived competence
Could not manage 6.7 7.2 14.1 8.8
Cogld manage with considerable 334 256 26.8 300
assistance
Cogld manage with minimal 267 276 239 261
assistance
Could perform alone 33.2 39.6 35.2 35.1
100 100 100 100
Total n=1156 n =457 n==616 n=2229
missing = 14 | missing=11 | missing =8 missing = 33
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Table 3: Student reported experience by student perceived competence, whole cohort n = 2225, missing = 37

Procedural competence (%)
Proce.dural Could not R(?qulre Rt.aq'ulre Total
experience considerable minimal Perform alone

manage . .

assistance assistance
Nil 7.2 11.1 2.7 1.0 22.0
Observed 1.6 16.7 12.0 3.5 33.8
Performed under 0 22 10.6 8.7 215
supervision
Performed alone 0 0.1 0.7 21.9 22.7
Total 8.8 30.0 26.1 35.1 100%

Table 4: Percentage of students with no reported hands-on experience of indicative common procedures

Tertiary Primary Secondary

Procedure (%) (%) (%)

n=15 n==6 n=_§
Metered aerosol 27 17 25
Bag to mask ventilation 40 17 63
Rectal examination 13 0 0
Suture laceration 13 0 0
PAP smear 33 0 50
Pregnancy test 20 0 38
Vaccination to children 43 17 0
Neonatal resuscitation 93 67 88

The data were also analysed on a procedure-by-procedure
basis. Analysing the data in this way revealed the reported
gaps in student experience at each location. Once again, due
to the small numbers, caution must be used in interpreting
these results. The following trends between sites were
apparent (Table 4); the cells show the percentage of students

who reported no hands-on experience with the procedure.

Common conditions

As with the results for procedures, a pattern emerged of
primary care students reporting greater reported clinical
experience with common conditions than their tertiary peers
(Table 5; Wilcoxon W = 579319, Z = -4.347, p < 0.001).

When comparing the secondary and tertiary students, a
similar pattern was found. The secondary students reported
greater reported experience with common conditions
(Wilcoxon W =642872.5, Z=-2.73, p= 0.006), but the
tertiary students reported a higher level of perceived
competence (Table 4; Wilcoxon W =318612.5, Z = -4.645,
p <0.001). There was no significant difference between the
reported experience reported by the primary and secondary
care students (p > 0.05) but, as above, the tertiary students
reported less competence than the primary care students
(Wilcoxon W =203969, Z=-2986, p =.003). These
apparent differences between reported experience and
perceived competence with common conditions were
analysed further (Table 6).
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Table 5: Student reported experience and perceived competence with 62 common conditions. Mean student responses (%)
by location, n = 1798

Reported experience with Location (%) Total
common conditions Tertiary Primary Secondary (%)
Never seen 12.7 7.5 9.1 10.6
Seen once 15.7 7.3 13.5 13.4
Seen 2—5 times 32.2 36.7 31.7 33.0
Seen > 6 times 394 48.5 45.7 43.0
100 100 100 100
Total n=929 n=2371 n=495 n=1795
missing=1 | missing=1 | missing=1 [ missing=3
Perceived competence with common conditions
Could not manage 3.1 3.8 10.3 5.2
Manage with considerable assistance 33.8 32.0 36.6 34.2
Manage with minimal assistance 41.7 49.7 37.9 42.3
Could manage alone 21.3 14.5 15.2 18.2
100 100 100 100
Total n=925 n=372 n =494 n=1791
missing=>5 [ missing=0 | missing=2 | missing="7

Table 6: Student reported experience by perceived competence with common conditions. Whole cohort, n = 1790,

missing = 8
Competence to manage conditions (%)
Experience Could not Require Require Total
with conditions manage considerable minimal Perform alone (%)
assistance assistance
Never seen 3.2 5.3 1.7 0.2 10.4
Seen once 1.2 7.1 4.6 0.5 13.4
Seen 2-5 times 0.7 12.9 16.5 2.9 33.1
Seen 6 times 0.1 8.9 19.5 14.6 43.1
Total 5.3 34.2 423 18.2 100

It is clear from Table 6 that, for the cohort as a whole,
greater experience is correlated with greater self-reported
competence to manage conditions (Spearman’s rho = 0.476,
p<0.001). However, in addition to the differences noted
previously between the locations, there are significant
exceptions that prevent this being a simple ordinal
relationship. For example, in 18% of the cases not seen by
students there was a preparedness to manage the condition

with, at the most, minimal assistance.

As with the common procedures, the data were analysed by
individual condition. Again, due to the small numbers of
students in the cohort, the results of this part of the analysis
need to be viewed with some caution. Table 7 documents
indicative conditions in each of the specialist disciplines for
which a student reported completing the year without seeing

the condition at all.
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Table 7: Percentages of students with no reported experience of indicative common conditions

Condition Tertiary Primary Secondary
(“o) (“o) (“o)
n=15 n==6 n=_§
Acute myocardial infarction 20 0 0
Red eye 33 0 25
Cervical cancer screening 27 0 0
Dysmenorrhea 13 0 25
Chronic otitis media 20 0 0
Enuresis 47 17 13
Knee effusion 20 0 25
Epistaxis 47 50 38

Discussion

These self-reported outcome data have documented a pattern
of increased clinical exposure to common clinical conditions
and procedures for the rural primary care students, in
comparison with their hospital-based peers. There were also
significant gaps in the reported experience at each of the
locations, but these gaps were fewer in rural primary care.
These data, in particular the experience with common
conditions, correlate well with the findings of the previous
study on short-term placements’, with the improved
examination performance, based on written and Objective
Structured Clinical Examination (OSCE) tests, achieved by
the primary and secondary care students’, and with
improvements in student self-confidence noted in students in

a similar program in the USA’.

These data have also demonstrated that there was a positive
correlation between reported experience and self-perceived
competence, and that this was greater for procedural skills
than competence in managing common conditions.
However, these data have shown that self-reported
experience and competence were not part of a single ordinal
scale. Combining these two attributes may miss important
data for some levels of experience (eg, no predictive value

for competence from merely having seen a procedure), and

for some students (eg, those who reported competence

without any experience).

It was concerning to find that any students could complete
their entire clinical year without having performed many
simple, yet important manual skills, such as a rectal
examination, a PAP smear, or suturing a laceration. Of
greater concern was the lack of practical experience in
emergency, potentially life-saving, procedures such as
airway management. In addition, it was three tertiary
hospital students, who may have expected to see more
‘acute’ medicine, who reported not having seen a patient
with an acute myocardial infarction during the year.
Following internal analysis of these figures, the School of
Medicine has placed increased emphasis on the systematic
teaching of clinical procedures through a clinical skills
laboratory'® and has transformed the data collection tool into
a Clinical Learning Logbook, in both on-line and paper-
based formats, to enable students at all sites to track their

learning throughout the year.
Conclusion

This study provides evidence that medical students’
exposure to core clinical conditions was increased overall,
and with fewer gaps, in the rural primary care setting when
compared with a tertiary teaching hospital. When this is
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correlated with the improved examination performance, it
provides further evidence that rural primary care is an
excellent setting for high quality clinical and educational

experiences.

The findings of this study should also serve to encourage
students and staff involved with the new Rural Clinical
School programs. While further research will be needed to
determine the generalisability of these findings to other
institutions, it will not be surprising if these new extended
rural placements prove to be extremely popular with students
and satisfying to the clinicians, academic staff and

communities who host them.
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Appendix I

1. STUDENT INVENTORIES

(a) Procedural Competencies

Emergency medical care involves the ability to perform certain procedures. Other non-emergency skills are necessary for competent medical
practice which includes your preregistration year in hospital. Many students report a dearth of practical skills even to the extent of never having
seen a procedure performed. Year 3 may provide the opportunity to upgrade your knowledge and in some cases your skills in basic procedures.
This inventory is designed to determine your level of experience in these procedures. It does not necessarily reflect the curriculum of Year 3 for

the GEMP, and should not be used as the basis of preparation for your exams.

Student Inventory of Selected Procedure Competencies

Please tick the box that reflects your experience/competence in each area.

Have never seen

Have observed

Have had some hands on experience

Could manage with assistance

Could perform alone

Cardiovascular

venepucture

[

[

[

[

[

insert intravenous line

[l

[

[

[

[

set up and record 12 lead ECG

[l

[

[l

[l

[

use defibrillator

[

[

[

[

[

Pulmonary

spirometry

[

[

[

[

[

peak flow meter

[

[

[

[

[

can instruct patient in the use of:

rotahler

[l

[

[l

[l

[

turbuhaler

[

[

[

[

[

metered aerosol

[

[

[

[

[

space inhalers

[

[

[

[

[

nebulisers

[1

[

[

[

[

home oxygen

[

[

[

[

[
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endotracheal intubation [] [1 [] [] [1
insertion of oropharyngeal airway [] [] [1 [1 [1
mouth to mouth ventilation [] [1 [] [] []
mouth to mask ventilation [] [1 [] [] []
bag to mask ventilation [] [] [] [l []
Gastrointestinal

Proctoscopy [1 [1 [1 [] []
Rectal examination [1 [1 [] [] []
Prostate examination [1 [1 [] [] []
Scrotal examination [] [] [] [l []
Genitourinary

urethral catheterisation

-men [1 [1 [] [] []
-women [] [] [] [] []
Gynaecological

vaginal speculae [] [] [] [] []
Papanicolaou smear [] [] [] [] []
Insertion of intrauterine device [] [] [] [l []
Vaginal smears for:

trichomonas [] [] [] [] []
chlamydia [] [] [l [J []
herpes [] [] [l [J []
monilia [] [] [J [J []
Episiotomy [] [] [l [] []
Repair of episiotomy [] [] [l [l []
Eye, ear nose

caerumen removal [] [] [l [l []
syringe external auditory canal [1 [1 [] [] []
fluorescein staining of cornea [] [] [] [] []
visual testing — Snellen’s Chart [] [] [] [] []
visual field testing [] [1 [1 [] []
eyelid eversion [] [] [] [] []
removal foreign body-eye [1 [1 [1 [] []
apply eye pad [] [] [] [] []
epistaxis control [] [] [] [] []
use of nasal speculae [] [] [l [l []

414V v 114U VVilllv
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Muscles and Skeletal

tape sprained ankle [1 [1 [1 [1 []
apply plaster cast to a common fracture [1] [1 [1 [] []
remove plaster cast from a common fracture [] [] [] [] []
reduce shoulder dislocation [] [] [] [l []
reduce finger dislocation [1 [1 [] [] [1
arthrocentesis [] [] [] [] []
injection intraarticular steroid [1 [1 [] [1 [1
Dermatology
incise and drain abscess [] [1 [] [] []
infiltrate wound with local anaesthetic [] [] [] [] []
digital nerve block [] [] [] [] []
suture simple lacerations [] [] [] [l []
remove foreign bodies — splinters [1 [1] [] [] [1
treatment ingrown toenail [] [1 [1 [] []
treatment subungual haemotama [] [] [] [] []
cryotherapy, warts or [] [] [] [l []
hyperkeratoses [] [] [] [l []
Injections
intra muscular injection [] [1 [1 [] [1
vaccination - children [1 [1 [] [] []
- adults [] [] [J [J []

Emergency Management

external cardiac massage [] [] [] [] []
generalised seizures [] [] [] [l []
acute anaphylaxis [1 [] [] [] []
acute pulmonary oedema [1 [] [] [] []
neonatal resuscitation [] [] [l [l []

recognition and management of:

iy Nnarrnrrmm alnno

ventricular fibrillation [] [] [] [l []
acute asthma [] [] Ll Ll []
acutely violent patient [1 [1 [1 [1 []
normal vaginal delivery [1 [] [] [] []
Laboratory

Perform and interpret: [] [1 [] [] []
microscopic KOH and saline proportions [] [] [] [] []
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fungal scraping of skin [] [1 [1 [] [1
lumbar puncture [1 [1 [] [1 []
use Dextrostix or BM strips [] [1 [1 [] []
labstix of urine [] [] [] [l [l
pregnancy test [] [] Ll [] []

(b) Management of Common Conditions

Common problems occur commonly and knowledge about them is essential for any doctor. Such knowledge may help avoid the situation so

aptly expressed by a Canadian doctor, Martin Blass:

“When I graduated I knew an awful lot. The problem was that the patient’s didn’t have anything I know about”.

This attached inventory on common conditions is designed to help determine your experience of common conditions. Please note that this list of

conditions does not necessarily reflect the curriculum of the Year GEMP and should not be used as the basis for preparation for your exams.

Please tick the box that reflects you experience/competence for each condition.

Management of Common Conditions

Have had some hands on experience
Could manage with assistance

Have never seen
Have observer
Could perform alone

Infective

Chickenpox [1 [] [] [] []

Scabies [1 [1 [] [] []

Lice [1 [1 [] [] []

Warts [] [] [] [] []

Metabolic

Obesity [] [] Ll [] []

Diabetes [1 [1 [] [] [1

Hyperlipidaemia [] [] [] [] []

Gout [] [] [l [l []
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ANl narrnrrm alnnNno

Psychological
Depression [1 [1 [1 [] []
Anxiety state [] [] [] [] []
Insomnia [] [] [J [J []
Chronic fatigue
Headache - tension [] [1 [] [] []
- migraine [1 [] [] [] []
Alcohol abuse [] [] [] [] []
Tobacco abuse [] [] [] [] []
Eye
Red eye [] [] [] [] []
Ear
Otitis media - acute [] [] [] [] []
- chronic serous [] [] [] [l []
Dizziness [ [] [ [ []
Cardiovascular
Hypertension [] [] Ll Ll []
Chronic angina [] [1 [1 [] []
Acute myocardial infarction [1 [1 [] [] []
Respiratory
Cough [] [] [l [J [l
Dyspnoea [] [] [l [] []
URTI & Tonsillitis [ [ [ L L
Epistaxis [1 [] [] [] []
Bronchitis [] [] [] [] []
Sinusitis [] [] [J [J []
Asthma [] [] [] [] []
Hay fever [] [] [l [J []
Gastrointestinal
Abdominal pain [] [] [] [] []
Gastroenteritis [] [] [] [] []
Dyspepsia [1 [1 [1 [] []
Irritable bowel [] [] [] [] []
Constipation [] [] [l [l []
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- HO\IO NMNcan/an

Haemorrhoids [] [] [] [] []
Anal fissure [] [] [] [] []
Bleeding per rectum [1 [1 [] [] []
Genitourinary
Dysuria [] [1 [1 [] []
Cystitis [1 [] [] [] []
Haematuria [] [1 [] [] []
Frequency [] [] [] [] []
Enuresis [] [] [] [] []
Balanitis [] [] [J [J []
Female genital
Pelvic Inflammatory Disease [] [] [1 [] []
Vaginitis [1 [] [] [] []
Excessive menstruation [1 [1 [] [] []
Painful menstruation [] [] [] [] []
Premenstrual tension [] [] [l [l []
Muscoloskeletal
Effusion in knee [] [] [l Ll []
Back pain [1 [] [] [] [
Neck pain [] [] [] [] []
Ganglion [] [] [l [J []
Preventive
Early detection of: [] [] [l [l []
Cancer of - skin [] [] [l Ll []
- prostate [] [] [] [] []
- breast [ [] [] [] []
- colon [ [] [] [] []
- cervix [] [] [] [] []
Osteoporosis [] [] [] [l []
Glaucoma [] [] [] [] []
Cardiovascular risk factors [] [1 [] [] [1
Contraception [] [1 [1 [] []
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