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Abstract
Purpose: The global burden of pain is considerable; therefore, all health professionals require comprehensive pain education. Pain
education is essential and should be embedded in health professional curricula. This paper reports on pain knowledge, attitudes and
beliefs changes of osteopathy learners undertaking pain education via three curricula models.
Methods: Osteopathy learners undertook pain education via three different curricula models and at different time points in the
course: Standard (Year 4 & 5), Integrated (Year 2 & 3) or Block (Year 1). Learners completed questionnaires at the start (T1) and
end (T2) of the 2018 academic year. Evaluation included demographic information, Neurophysiology of Pain Questionnaire (NPQ)
and the Pain Attitudes and Beliefs Scale for Physiotherapists (PABS-PT).
Results: Matched data was received for 211 learners (40.5% response rate). Pain knowledge increased from T1 to T2 within all
curricula models (p < 0.007) and between Block and Standard curricula models (p < 0.01). Differences in biomedical orientation
scores for Block and Integrated (p < 0.01) and Block and Standard (p < 0.01) were found between groups, with Block model
respondents recording the highest biomedical orientation scores. Differences in behavioural orientation score were found for Block
and Standard (p < 0.01) with highest behavioural scores in the Integrated and Standard models. Cronbach’s alpha was acceptable
for PABS-PT Biomedical orientation score only (a ¼ 0.71). T2 NPQ score was found to have a medium negative correlation with
the T2 PABS-PT biomedical orientation score for all models, and with the behavioural orientation score for the integrated cur-
riculum group (r ¼ �0.31, p < 0.03).
Discussion: There were reductions in biomedical beliefs and increases in behavioural orientation scores as pain knowledge
increased in each cohort over the 2018 academic year. However, osteopathy learners were also measured at different progress points
and some measures have low reliability. Following these learner groups over time will enable further comparisons between these
different curricula models.
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article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

In the last few decades there has been a growing
body of educators advocating for the inclusion of pain
education in professional preparation curricula for
health professionals.1,2 In part, this situation has arisen
from the increasing recognition about the global
burden of pain, and in particular musculoskeletal pain.3

For example, in Australia it is estimated that 19.2% of
Australians experience chronic pain,4 with pain com-
plaints reported as the most common presenting issue
in allied health musculoskeletal practice.5e7 Therefore,
practicing allied health professionals require under-
standing of pain mechanisms and contributors, with
knowledge of how these influences may impact the
individual.

The importance of embedding pain education into
the professional preparation of health professionals is
echoed by several peak bodies. The International As-
sociation for the Study of Pain (IASP), for example,
has stipulated a pain curriculum for many years, with
the introduction of disciplinary specific and inter-
disciplinary curriculum in more recent times.8

Further, Australia’s National Pain Strategy recom-
mends comprehensive pain education and training to
furnish health professionals with knowledge and re-
sources to provide appropriate pain management. The
strategy specifically states that “… education in the
biological processes underpinning acute and chronic
pain will give health professionals an accurate con-
ceptualisation of pain and underpin care” (p. 17).9 A
contemporary understanding of pain neurophysiology
is suggested to facilitate the ability of practitioners to
adequately explain the basis of a patient’s pain to the
patient.8

Darlow and colleagues suggest that professional
beliefs and attitudes towards chronic pain should also
be considered as they are often consistent with and
may influence those of their patients.10 For instance,
they suggest that professionals who are fear avoidant or
biomedically oriented are more likely to advise pa-
tients to limit work and physical activities, contrary to
clinical guidelines.

However, the process of embedding pain education
into health professional preparation programs can be
challenging given the ever-competing demands on
curricula time. An early example of a positive attempt
was the introduction of an interfaculty pain curriculum
across six discipline areas including medicine, nursing
and physical therapy in Canada.11 More recent initia-
tives have involved the introduction of interprofes-
sional pain education,12 the application of discipline-
553
specific pain curricula frameworks,13,14 and pain
competencies.15

Content is only one part of the solution to enhancing
provision of pain education. The method of curriculum
delivery is also an important variable to consider and
evaluate. That is, when and how is pain education
incorporated into curricula facilitate students’ knowl-
edge about pain and shift their attitudes away from a
biomedical approach to a biopsychosocial model of
care.

The osteopathy course at Victoria University is a
combined Bachelor-Master’s degree and one of three
accredited programs in Australia. Since 2015 the pro-
gram has undergone changes at the program and
institutional level, resulting in three distinct curricula
models running concurrently over a five-year time
frame. The standard curriculum (Model 1) used a
standard discipline-based approach covering discrete
subject areas (anatomy, biomechanics, research and
medical and musculoskeletal assessment and manage-
ment), delivered across five years (two semesters per
year). The standard model was reviewed along with
feedback from stakeholders and a new model was
developed to enhance integration of the clinical
knowledge and reasoning.

The redesign of this standard curriculum, during
2014e2015, resulted in an integrated 4.5-year cur-
riculum (Model 2), in 2016, resulting in pain edu-
cation being taught across three years of the
curriculum. The Model 2 curriculum was developed
around 4 domains of osteopathic practice that were
horizontally and vertically integrated across the four-
and-a-half-year course. In 2016, there was an
institution-wide mandate to introduce block-mode
delivery across all courses at Victoria University,16

where each disciplines specific subjects were deliv-
ered in four-week intensive blocks (Model 3). In this
model, four subjects were delivered sequentially
across 16 weeks instead of across the semester as per
model 2.

There is some data evaluating the first model
demonstrating improvement in pain knowledge before
and after the semester long pain module was deliv-
ered.14 There is no current evaluation of the integrated
(Model 2) or block model (Model 3) of pain curricu-
lum delivery. Therefore, this paper reports on our
initial evaluation comparing the efficacy and effec-
tiveness of these three models. We document the
knowledge, attitudes and beliefs changes via The
Neurophysiology of Pain Questionnaire (NPQ),14,17,18

and the Pain Attitudes and Beliefs Scale for Physio-
therapists (PABS-PT) and discuss relationships
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between demographic variables and questionnaire
results.19

2. Method

2.1. Participants

All enrolled learners in the osteopathy courses at
Victoria University in 2018 were invited to participate.
All participants reviewed an Information to Partici-
pants form and received a short explanation of the
study, with a chance to ask questions from the lead
author. All participants completed and signed a consent
form indicated their consent to participate in the study.

Anonymity was maintained by the consent form
being detached from the questionnaires by the lead
author prior to data entry. Any questionnaires returned
without consent forms were not included for data entry.

2.2. Materials

Learners were evaluated using a short demographic
survey and two questionnaires to assess pain knowl-
edge, attitudes and beliefs at two time points, at the
start and end of the 2018 academic year.

The demographic questionnaire gathered data
about year level, age, gender, previous training in
either a health professional course or CPD/short
course. The questions also asked the participant
about their lived experience of pain, and whether
they have either previously or currently were expe-
riencing chronic pain.

The first questionnaire was the Neurophysiology
of Pain Questionnaire (NPQ), developed by Mose-
ley,17 which measures pain neurophysiology knowl-
edge. It consists of 19 items with options for
selecting true, false or uncertain and each item is
scored as ‘correct’ or ‘incorrect’ with a total score
out of 19. ‘Uncertain’ responses are coded as
‘incorrect’. The NPQ has been previously utilised for
measuring change in pain knowledge in health pro-
fessional curricula.14,17,20e22 In this study we used
an updated version of this questionnaire, published in
2013 by Catley,18 as this version had 19 items in
total but a number of items had been reworded to
ensure there was no confusion over the terminology.
This strategy was appropriate as the short versions of
the NPQ questionnaire (with 12 or 13 items) pub-
lished elsewhere18,23 have not been validated for the
current study population.

The second questionnaire measured the attitudes
and beliefs of health professionals via The Pain
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Attitudes and Beliefs Scale for Physiotherapists
(PABS-PT) questionnaire. This 20-item questionnaire,
with two sub scales (biomedical and behavioural),
measures these two treatment orientations. Re-
spondents read 20 statements and recorded their
agreement using a 6-point scale from ‘totally disagree’
(score ¼ 1) to ‘totally agree’ (score ¼ 6).19 A higher
score on the biomedical orientation scale indicates the
responder favours a biomedical model of disease,
where treatment is aimed at relieving the pain and
disability through treating specific pathology in the
spinal and associated tissues. A higher behavioural
orientation score suggests higher engagement with a
biopsychosocial approach, where pain experience is
acknowledged to be influenced by biological, social
and psychological factors rather than just tissue dam-
age.24 The internal consistency of the biomedical
orientation score has been reported from 0.77 to 0.84,
while the behavioural orientation score from 0.62-
0.68.25

2.3. Procedure

The osteopathy curriculum at Victoria University in
Melbourne, Australia has recently undergone substan-
tial changes to its delivery approach, moving from a
standard (discipline specific) framework through to an
integrated curriculum. The integrated curriculum was
initially semester-based delivery, then transitioned to a
block model delivery.

2.3.1. Model 1 - standard (discipline specific) curric-
ulum framework

Prior to 2016, the curriculum adopted a discipline
specific and biomedical approach with up to 7 units
of study (regional anatomy, physiology, pathology,
medical and musculoskeletal examination, ethics,
research, statistics, clinical practicum) per semester
over 10 semesters. Given this shortcoming of this
focus, from 2014 the course team began developing
an integrated biopsychosocial curriculum (for de-
livery in 2016). To bridge gaps in pain education
between the standard curriculum and delivery of the
new integrated curriculum, a pain education subject
entitled “Understanding Pain” was developed. The
unit ran in 2016e2017 in year 3 and was mapped
against the IASP recommended curricula for Physical
Therapy.26 Learners in this standard curriculum
cohort undertook this as a semester long subject to
fill this perceived gap in their education. Details of
this curriculum model have been previously
published.14



Table 1

Learner year levels and curricular models with pain education exposure.

Year

Level 2018

Curriculum

Model

Delivery Teaching

Approach

Pain

Education

model

Subject Name (s) Estimated hours on

pain education

Delivery (X hours)/

semester

Year 4 & 5 Model 1: Standard

(Discipline Specific)

Curriculum

Framework

Semester

Mode: 12

weeks per

semester � 2

per year

Teacher

centred

Single subject

in year 3

semester 1.

Year 5

completed in

2016, Year 4

completed in

2017.

Understanding Pain Lectures (9 h),

Practical simulated

learning activities

(9 � 2 h)/semester.14

Year 2 & 3 Model 2: Integrated

Curriculum

Framework

Semester

mode: 12-

week

semesters for

two semesters

per year

Student

centred

Horizontally

and vertically

integrated

across

domains and

body regions,

reinforced by

weekly Case

Based

Learning

(CBL).

Integrated into the

following subjects

over 3 years:

� Scientific Basis of

Osteopathy (SBO)

� Clinical Skills

� Patient, Practitioner

& Health

� Year 1 e Lectures

(4 h), Tutorials

(4 h), CBL (12 or

18 h)/semester

� Year 2 & 3, Se-

mester 1 e Lec-

tures (4 h), CBL

(18 h), Practical

workshops (10

e25 h)/semester.

� Year 3 e Semester

2: Lectures (12 h)

pain neurophysi-

ology, Lectures

(12 h), Practical

workshops

(12 � 2 h), CBL

(12 h).

Year 1 Model 3: Amended

Integrated Curriculum

Framework

Block model:

Sequential

delivery of 4

subjects for 4

weeks each for

2 semesters

per year.

Student

centred

Delivered in

two blocks per

semester,

twice per year.

Biomedical Science

for Osteopathy 3

Prereading (1e3 h),

workshops (3 h),

Block model modified

CBL (9 h)/block.
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2.3.2. Model 2 - integrated curriculum framework
The integrated curriculum commenced in 2016 with

pain education being taught systematically from early
in year 1 through to year 3. Content was delivered
across four domains of practice via a region-based
approach. Each semester focused on a new region for
the first five semesters (Upper Limb, Lower Limb,
Spine, Thorax, Abdomen/pelvis). The sixth semester
was centred around preparation for entering clinical
placements with a focus on acute pain assessment and
management.

2.3.3. Model 3- amended integrated curriculum
framework block model

‘In 2018, Victoria University developed and
applied the block-model delivery across all courses
for year one learners. The integrated curriculum
555
model described above was modified to fit the re-
quirements of delivery of four sequential intensive
mode subject “blocks” rather than the previously
described 12-week semesters with subjects delivered
simultaneously. Consecutive, block model delivery
immerses the learner in one subject at a time
sequentially for four weeks, before moving on to the
subsequent subject. The three curricula are contrasted
in Table 1. None of the content delivered included
any reference to the items used in the NPQ or
PABS-PT to mitigate bias.

Learners who volunteered to participate were asked
to complete printed versions of a short demographic
information survey, the NPQ and PABS-PT during
week 1 of the 2018 academic year (February 2018) and
during the final week of the 2018 academic year
(October 2018) (Appendix A).



Table 2

Demographic data of three curriculum model cohort.

Curricula model Block (n ¼ 49) Integrated (n ¼ 89) Standard (n ¼ 69)

Mean Age (years) 18.51 (3.74) 22.92 (5.27) 23.26 (4.21)

Gender

Number of Females 25 (51.02%) 45 (50.56%) 36 (52.17%)

Number of Males 24 (49.98%) 44 (49.44%) 33 (47.82%)

Previous Health Professional Course

Yes 8 (16.32%) 19 (21.34%) 25 (36.23%)

No 41 (83.68%) 70 (78.66%) 44 (63.76%)

Previous Pain Course

Yes 6 (12.25%) 12 (13.48%) 22 (31.88%)

No 43 (87.75%) 77 (86.52%) 45 (65.21%)

Personal Experience of Chronic Pain

None 14 (28.58%) 34 (38.20%) 37 (53.62%)

Previous 29 (59.18%) 41 (46.06%) 16 (23.18%)

Current 6 (12.24%) 14 (15.73%) 14 (20.20%)

Table 3

Mean Total NPQ, PABS-PT (Biomedical orientation) and PABS-PT (Behavioural orientation) scores at T1 & T2.

Curricula Model

Measure Time Block Integrated Standard

(n ¼ 49) (n ¼ 89) (n ¼ 69)

Mean Score (SD) % Correct Mean Score (SD) % Correct Mean Score (SD) % Correct

NPQ (Score 0e19) T1 7.88 (2.33) 41.47% 9.00 (2.17) 47.36% 9.93 (1.88) 52.26%

T2 9.51 (2.18) 50.05% 9.66 (2.43) 50.84% 10.09 (1.91) 53.10%

PABS-PT Biomedical

(Score 14e84)

T1 51.69 (6.90) e 48.92 (6.40) e 46.64 (6.60) e

T2 49.61 (6.60) e 45.39 (6.50) e 43.64 (6.40) e
PABS-PT Behavioural

(Score 6e36)

T1 18.08 (3.10) e 19.87 (3.00) e 19.87 (2.30) e

T2 19.29 (3.33) e 20.85 (2.90) e 21.07 (2.30) e

Fig. 1. Total Mean NPQ Scores at T1 & T2 between curriculum models.
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2.4. Analysis

Data from the demographic questionnaire and pre-
and post-intervention measures were entered into SPSS
version 25 (IBM Corp, USA) for analysis. Descriptive
556
statistics were generated for each of the demographic
variables. The NPQ total score and PABS-PT
biomedical and behavioural orientation items were
scored and a total score generated as per the respective
author instructions.18,19



Fig. 2. Total Mean PABS-PT (Biomedical) Scale Scores at T1 & T2 between curriculum models.
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Pearson’s r was used to correlate scores of the NPQ
and PABS-PT Biomedical and Behavioural sub-scales
at the commencement of the academic year (T1) and
the end of the academic year (T2) in the three different
curriculum models (Standard, Integrated, Block).
Inferential statistics were used to explore the rela-
tionship of the curricula models with NPQ, and PABS-
PT Biomedical and Behavioural orientation scores
over the two data collection time points. A repeated
measures ANOVAwas used with Bonferroni correction
where appropriate with alpha set at p < 0.05.

3. Results

From a total study population of 552 students, we
collected 385 completed questionnaires at the start
(February) of the 2018 academic year (T1). At the end
(October) of the 2018 academic year we collected 326
completed questionnaires. The number of matched
data sets at T1 and T2 was n ¼ 211 (38.22% response
rate).
Fig. 3. Total Mean PABS-PT (Behavioural) Scale S
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3.1. Demographic data

The mean age of participants completing both time
points was 21.95 years (±4.94) and females comprised
51.65% of respondents (n ¼ 109). There was no sig-
nificant difference for whether the learner completed
both times points or not for the NPQ total score
(p ¼ 0.31), and the PABS Biomedical (p ¼ 0.09) and
Behavioural (p ¼ 0.06) subscales. The demographic
details and descriptive items for the three curriculum
models are reported in Table 2.

3.2. Differences in pain knowledge by curricula
model

The total mean NPQ scores at the start (T1) and end
(T2) of the 2018 academic year between curricula
models are shown in Table 3 and Fig. 1 respectively.
Significant within groups differences in T1 and T2
NPQ scores by curricula model were found (F(2,
204) ¼ 5.2, p < 0.007, power ¼ 0.882). Significant
cores at T1 & T2 between curriculum models.
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between groups differences were also found
(F(50.2,6.3) ¼ 7.9, p < 0.001, partial eta2 ¼ 0.048).
Bonferroni-adjusted post hoc analysis revealed a sig-
nificant difference between Block and Standard
curricula models (p < 0.001) but not between Block
and Integrated (p < 0.136) or Integrated and Standard
(p < 0.57). Cronbach’s alpha for the 19-item NPQ was
reported (a ¼ 0.424). The number of correct and
incorrect responses for the NPQ items by curriculum at
T2 are reported in Appendix B.

3.3. Differences in biomedical orientation by
curricula model

The total mean PABS-PT biomedical orientation
scores at the start (T1) and end (T2) of the 2018 aca-
demic year between curricula models are shown in
Table 3 and Fig. 2 respectively. No significant within
groups differences in T1 and T2 PABS-PT Biomedical
orientation scores were found (F(2, 204) ¼ 0.816,
p < 0.443). Significant between groups differences
(F(2,204) ¼ 13.48, p < 0.001, partial eta2 ¼ 0.117)
were found. Bonferroni-adjusted post hoc analysis
revealed significant differences between Block and
Integrated models (p < 0.002) and Block and Standard
models (p < 0.001) but not between Integrated and
Standard models (p < 0.085). Block model respondents
demonstrated the highest biomedical orientation scores
while the Integrated and Standard curricula groups
showed signficantly lower biomedical orientation
scores than their Block counterparts, but were not
significantly different from each other (p < 0.085).
Cronbach’s alpha for the 14-item Biomedical orienta-
tion score was reported (a ¼ 0.714). Mean response
scores for each of the 14 items for T1 & T2 can be
found in Appendix C.

3.4. Differences in behavioural orientation by
curricula model

The total mean PABS-PT Behavioural orientation
scores at the start (T1) and end (T2) of the 2018 aca-
demic year between curricula models are shown in
Table 3 and Fig. 3 respectively. No significant within
groups differences in T1 and T2 PABS-PT behavioural
orientation scores were found (F(2,204) ¼ 0.12,
p < 0.887), however significant between groups dif-
ferences were found (F(2,204) ¼ 9.998, p < 0.001,
partial eta2 ¼ 0.089). Bonferroni post hoc analysis
revealed Block model respondents demonstrated the
lowest behavioural orientation scores which are
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significantly lower than both Integrated (p < 0.001)
and Standard (p < 0.001) respondents. The scores be-
tween Integrated and Standard were not significantly
different (p ¼ 1.000). Cronbach’s alpha for the 6-item
behavioural orientation score was reported
(a ¼ 0.376). Mean response scores for each of the 6
items for T1 & T2 can be found in Appendix C.

3.5. Relationships between measures

The NPQ (T2) total score was found to have a
medium negative correlation with the PABS-PT (T2)
biomedical orientation score in Block (r ¼ �0.402;
p < 0.004), Integrated (r ¼ �0.329; p < 0.002) and
Standard (r ¼ �0.416; p < 0.002) curricula respec-
tively. The PABS-PT biomedical orientation score was
also found to be moderately negatively correlated with
PABS-PT behavioural orientation score in the Inte-
grated curriculum group only (r ¼ �0.311; p < 0.003).

3.6. Relationships between demographic factors and
NPQ & PABS-PT scores

There were no significant relationships found be-
tween T1 and T2 for either NPQ, PABS-PT biomed-
ical or behavioural orientation scores for age, gender,
previous history of pain or having undertaken a pre-
vious pain course (p > 0.050). Differences were found
in PABS-PT behavioural orientation scores for those
who had undertaken a previous health care profes-
sional course and were enrolled in the block-mode
curriculum (F(2,201) ¼ 5.26, p < 0.006). Age was
found to have a medium positive correlation with T2
NPQ scores (r ¼ 0.336, p < 0.001), a small positive
correlation with T2 Behavioural orientation score
(r ¼ 0.248, p < 0.001) and a medium negative cor-
relation with the Biomedical orientation score
(r ¼ �0.354, p < 0.001).

4. Discussion

Our study contrasts the effectiveness and efficacy
of different curricula models on pain knowledge,
attitudes and beliefs within the same allied health
professional preparation course. Those learning via
the standard curriculum model showed higher pain
knowledge than those undertaking the block model
curriculum approach. There were reductions in
biomedical beliefs and increases in behavioural
orientation scores as pain knowledge increased in
each model.
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4.1. Pain knowledge by curricula model

Pain knowledge as measured by the NPQ showed
increased scores within each cohort across the aca-
demic year. However only block-model and standard
model curricula cohorts demonstrated significant score
increases, with the standard model cohort having
higher knowledge levels at T1. While the learners are
at different stages of their education as osteopaths, the
results suggest the learner cohorts in each curriculum
model did increase their pain knowledge as they pro-
gressed through the course. What is unclear is how
much the different delivery models contributed to the
increase, if at all. Further assessment of the cohorts as
they move through the curriculum is required. Learners
may also learn simply by undertaking the measurement
process or the process itself may stimulate new
thinking or integration of knowledge.27

Part of the cohort learning via the standard model
have previously had their NPQ results reported after
the pain curricula intervention.14 The results reported
10/19 (52.6%) correct responses before the interven-
tion and 14/19 (72.6%) correct after the intervention,
delivered when this group were in their third year of
learning in 2017. These results suggest the standard
curriculum approach has contributed to increased pain
knowledge. However, we are not able to directly
compare this groups performance now at the start and
end of their 4th year of learning via the standard
curricula approach, as their data is pooled with that of
the year 5 students. In addition, is uncertain how many
of the 55 learners reported in the 2017 study had
participated in the current study.

Considering the mean NPQ score at the end of the
academic year for the standard curriculum respondents
was 10.09 or 53.1% correct responses, compared to a
mean of 14 (72.6%) of correct responses captured 18
months ago, this suggests that knowledge of pain de-
creases once the delivery of the pain neurophysiology
content has ceased. This finding highlights the need for
ongoing reinforcement of pain curriculum content with
learners.

Hush13 recently reported outcomes of prospectively
embedding the 2012 IASP Pain Curriculum for Phys-
ical Therapy throughout the 3-year pre-licensure
Doctor of Physiotherapy Program at Macquarie Uni-
versity. Pain knowledge from pooled learner data
across 4 cohorts was measured at commencement, and
end of semester A, and again at the end of semester E
via a 13-item NPQ.18 Within a single cohort, the 13-
item NPQ correct responses were 57.8% at entry,
with scores of 81% at the end of semester A and 80.1%
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at the end of semester E. These results offer support for
increase in pain knowledge across an IASP curriculum
benchmarked program using a spiral curriculum
approach in post graduate learners. However, the short
version (13 item) NPQ-R is an issue as it was validated
for use in a low back pain patient population of 300
random data sets which limits its translation into stu-
dent knowledge measurement. Secondly, these authors
have not utilised correctly the recommendations of the
author analysis of the 19 item NPQ. The recommen-
dation was that seven misfitting items be removed from
the original 19 item NPQ, resulting in a 12 item
NPQ.18 Therefore, use of the full 19 item version may
potentially have yielded different pain knowledge re-
sults. These issues make it difficult to directly compare
results of the differing curricular approaches between
our study and others.

When considering whether or not the current study
indicates that learners simply increased pain knowl-
edge by being in a health professional course over
time, we can consider a recent publication for com-
parison.20 This study utilised the 19 item NPQ and
reported physiotherapy students in their final year had
higher 19 item NPQ scores than the cohort in their first
year, and increased scores from 8/19 (42%) to 13/19
(68%) correct. It also reported parallel results from
both medicine and nutrition courses at the same uni-
versity which showed the medicine course (with some
pain content) had lesser increases in knowledge (8/19
correct to 10/19 (52%) correct), while the nutrition
course (8/19 to 8/19) with no pain content did not
change. These findings provide some support that in-
clusion of pain curricula within a health professional
course will increase pain neurophysiology knowledge,
and the health professional training environment itself
is not solely responsible for the increased scores.

When discussing changes in pain knowledge, we
must also consider the reliability analysis of the NPQ
as used in this cohort. Cronbach’s alpha was reported
as a ¼ 0.424 which suggests the questionnaire may not
be internally consistent in this student population.
Further psychometric analysis of the NPQ in the cur-
rent study population is required to explore construct
validity and determine which items should be retained
to generate a reliable total knowledge score and is an
area for future study.

4.2. Changes in biomedical orientation in different
curricula models

There were no significant differences in pre- and
post-academic year biomedical orientation scores
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within the three curricula cohorts. This finding sug-
gests that biomedical attitudes and beliefs towards pain
within each group have remained relatively stable over
the course of the year irrespective of the curriculum
model experienced by the learner (lectures, tutorials,
practical workshops, or clinical placements).

That said, the block-mode curriculum respondents
entered the course with higher biomedical orientation
scores, and showed higher biomedical orientation
scores at T2 than their Integrated and Standard
curricula counterparts. Interestingly, the lower
biomedical orientation scores were no different be-
tween the integrated and standard model cohorts.
Perhaps the integrated curriculum model of education
reduced these learners biomedical beliefs to the same
level as their senior, standard curriculum educated
near-peers.

The block curriculum cohort are at the earliest stage
of education, in their first year of the four and a half
year osteopathy course. This groups attitudes and be-
liefs may reflect their own understandings, knowledge,
experience and biases prior to entering the world of
health professional education.

Measuring learners attitudes and beliefs towards
chronic pain is the initial step to determine whether
they display biomedically or behaviourally orientated
stance to clinical practice. The next step would be to
explore whether or not behaviourally orientated beliefs
and attitudes translate into more appropriate, bio-
psychosocial patient centred care, and whether this
care translates into a desirable outcome for the patient.
This study only focused on determing information
about the first step in the process, namely what are the
attitudes and beliefs of osteopathy learners educated
via different curricula models. Follow up of these
learners over time would provide better insight into
whether or not their learning was maintained overtime.

While there are no quantitative studies reporting
osteopathy students treatment orientation, studies have
been undertaken in physical therapy students which
can provide a basis for comparison. For instance,
physical therapy learners who undertook a short IASP
benchmarked curriculum of 2.5 weeks in their third
year, showed a positive change in both biomedical and
behavioural orientation as indicated by PABTS-PT
scores,28 in contrast to the current study. Possible
reasons for the differing findings include the physical
therapy cohort was post graduate and had completed
four years of college prior to entry. This study included
undergraduate cohorts, albeit varying numbers (Block-
model 12%, Integrated Model 14% and Standard
Model 32%) had undertaken health related study
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previously. In addition, the findings in this study were
assessed using the modified PABS-PT with a 10 item
biomedical and 9 item behavioural orientation subscale
and reliability was not directed measured, only indi-
rectly reported. This 19 item amended version29 was
developed using a physical therapy population, and
therefore has not been validated for use in an osteop-
athy student population.

The PABS-PT19 14 item biomedical orientation
score reported a Cronbachs alpha of 0.714 in the
current study, suggesting the measure has good in-
ternal consistency in this population and offers sup-
port for drawing inferences about the data discussed
above.

4.3. Change in behavioural orientation in different
curricula models

As for biomedical orientation scores from the
PABS-PT, there were no significant within groups
differences at T1 & T2 for behavioural orientation
scores. This suggests again within groups attitudes
and beliefs were stable over the academic year and
not significantly altered by the content irrespective of
curriculum model. . However, caution is warranted
when discussing the behavioural orientation scores,
as the Cronbachs alpha was reported to be 0.376
suggesting low reliability for this measure. Whether
the measure is capable of capturing behavioural
orientation over time requires additional
investigation.

When comparing the groups, the block model
cohort demonstrated the lowest behavioural orientation
scores. The scores were significantly lower than both
the Integrated and Standard curricula, while the scores
between Integrated and Standard were not significantly
different. This may suggest the integrated curriculum
model of education created positive behavioural pain
beliefs at the same level as their near peer learners who
are in their clinical placement years. However, we
balance this statement with our acknowledgement of
the low reliability of the measure in the current
population.

To provide further support for caution, a recent
publication determined the discriminative validity of
the separate biomedical and behavioural orientation
scores (or subscales) of the 19 item version of the
PABS-PT was not supported.30 These authors sug-
gested combining all questions to create a global
assessment of treatment attitudes would facilitate
discrimination of treatment orientation. This finding
offers an avenue for future study.
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4.4. Relationships between demographic factors and
NPQ & PABS-PT scores

The results identified no significant differences be-
tween T1 & T2 for either NPQ, PABS-PT biomedical or
behavioural orientation scores due to age, gender, previ-
ous history of pain or having undertaken a previous pain
course (p > 0.05). This finding suggests that age, gender
and previous personal history of pain do not significantly
influence learners pain knowledge, or their beliefs or at-
titudes as measured by the PABS-PT. This finding is
supported by another study, albeit of practitioners rather
than learners in another allied health profession.31

Previous research of osteopathy learners, however,
did report a weak relationship between the magnitude
of the change between age and pre and post NPQ
scores14 which was not identified in the current find-
ings. The finding of no difference with a personal
history of pain aligns with one report stating a finding
of a practitioners own experience of back pain not
seeming to negatively affect the pain beliefs of phys-
ical therapists or doctors.30

4.5. Relationships between pain knowledge and atti-
tudes and beliefs towards pain

The finding that as pain knowledge increases, atti-
tudes and beliefs towards chronic low back pain
improve is reflected in recent literature in allied health
professions.22,28,32,33 Each paper also reports differing
curriculum models. These papers report findings from
both HC-PAIRS and PABS-PT and the trend is
consistent irrespective of the attitudes and beliefs
measure. We must be cautious in drawing inferences
that the education and knowledge led to changes in
attitudes and beliefs as the reliability of the HC-PAIRS
is inconsistent, and the PABS-PT behavioural scale is
consistently below acceptable levels, as it was in the
current study. Further psychometric analysis is needed
to strengthen these discussions.

4.6. Limitations

As outlined above, there are several limitations in
this study. The results offer some promising directions
for further debate about appropriate mechanism for
assessing effects on knowledge, attitudes and beliefs
towards pain and pain content in curricula. However, it
is also important to note that the learners were measured
at different progress points within their course due to the
transition requirements of rolling out curriculum change
within a higher education setting. One might expect that
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immersion in pre-clinical health professional education,
irrespective of the specifics of the content or curriculum
model, would result in increased knowledge and
improved attitudes towards pain.

We must also consider the psychometric analysis of
each of these measurement instruments for these co-
horts to further interpret the findings. While psycho-
metric analysis reported in the literature suggests the
NPQ is reliable, the analysis of the current study
suggests low reliability of the measure within this
population. It is possible that changes in knowledge
may not be adequately detected which limits our
ability to draw inferences about the impact of the
different curricula models. Similarly, for the PABS-PT
behavioural subscale, while the literature reports
amended versions from the original with higher reli-
ability, these measures have not been validated for the
current population. Psychometric analysis of these
measures or even development of new measures is
crucial and is an area for future study.

5. Conclusion

Our study identified reductions in biomedical be-
liefs and increases in behavioural orientation scores as
pain knowledge increased in each model over the 2018
academic year. While these results offer some prom-
ising avenues for further discussion of pain curricula
models, it is also important to note that the learners
were measured at different progress points within their
course so further evaluation is needed. Further, the
NPQ 19 item version and the PABS-PT (Behavioural)
measures were reported to have low reliability in this
population. Following these learner groups over time
will enable further comparisons between these
curricula models of learning, and their efficacy in
delivering effective pain education.
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