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ABSTRACT

Objectives

Chronic pain (CP) impacts individuals and society and is the leading cause of disability
globally. Pain education interventions are often evaluated in patients and health
professional students, but not in non-health student groups. Increasing knowledge of pain
may facilitate shifts in attitudes, and beliefs towards sufferers. We report on changes in pain
knowledge, attitudes, and beliefs of predominantly non-health-related tertiary degree

students participating in online education.

Methods
Quantitative cohort study design. Students reported demographics and completed the
Chronic Pain Myth Scale (CPMS) and 12-item Neurophysiology of Pain Questionnaire (NPQ)

before (T1) and after (T2) the 7-week online module at The University X in 2020.

Results

Twenty-two students undertaking predominantly non-health-related bachelor’s degrees
(16.5% response rate, 90.9% female, mean=19.5 years) participated. NPQ scores increased
from 47.3% to 62.9%. Attitudes and beliefs towards biopsychosocial impacts improved
(p<0.027) but not towards individuals suffering from CP or treatment of CP. A negative
correlation was found between Age and People suffering from CP (p=-0.437, p<0.042) and

Age and Towards treatment of CP) (p = -0.556, p<0.007) at T2.

Conclusion
Completing the elective online module resulted in improved knowledge and biopsychosocial
attitudes towards CP in this predominantly non-health cohort, as reported in health and

patient cohorts.
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INTRODUCTION

Chronic pain (CP) is a global issue affecting both individuals and society more broadly. Chronic
pain significantly impacts the life of patients, their family and society at large, including
workplaces and health care services (Mankelow, Ryan, Taylor, & Martin, 2020). Although most
adults have experienced pain, there is a limited community awareness of pain, its
socioeconomic impact and burden, and the difficulties associated with accessing prompt and
appropriate care. This situation is thought to contribute to the burden of chronic pain in

society (Sessle, 2012).

Pain was redefined by the International Association for the Study of Pain (IASP) in 2020 as “An
unpleasant sensory and emotional experience associated with, or resembling that associated
with, actual or potential tissue damage” (IASP, 2020). This updated definition reduced the
focus on the role of tissue damage, and explicitly states that pain may not be associated with
tissue injury (Raja et al., 2020). With this amended definition, pain educators around the
world have developed professional education programs to facilitate a contemporary

understanding of pain by health professionals and researchers.

Research has been directed towards evaluating the outcomes of pain education programs in
pre- and post-professional health curricula (Hush, Nicholas, & Dean, 2018) and patient pain
education programs (Watson et al., 2019). Assessment of changes in knowledge of pain and
attitudes and beliefs towards pain from educational interventions have been measured and
reported in health professional students in Australia (Fitzgerald, Devonshire, & Vaughan,
2020; Hush et al., 2018). However, there is no current data reporting pain knowledge,
attitudes, and beliefs in Australian undergraduate student cohorts that are undertaking non-

health related undergraduate degree programs.
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Improving pain literacy in non-health professions and non-persistent pain cohorts may
improve an individual’s understanding of the impact of pain and contemporary approaches to
pain management; it may challenge their beliefs and experiences about pain including its
origins and potential for progression from acute to chronic pain states. In turn, individuals
with improved pain literacy may then positively influence their family and social contacts’
perceptions of persistent pain, supporting the uptake of evidence-based information in their
immediate community. Universities present an environment where non-health professions
students can be engaged in education about pain to positively modify knowledge, or attitudes
and beliefs towards pain. Education interventions directed towards improving pain literacy
warrant evaluation to determine efficacy in effecting a change in knowledge, or attitudes, and

beliefs towards pain (Briggs, 2012).

This paper reports on the outcomes of a student group enrolled in predominantly non-health-
related bachelor’s degree courses undertaking a pain focused open learning environment
(OLE) unit — Health Challenges: Pain and Society - at The University of X. This unit, which was
designed to enhance understanding of pain at an individual and society level, forms part of
the University’s reimagined undergraduate curriculum strategy to provide all undergraduate
students with the opportunity to build novel skills and knowledge in different fields of study.
In this initiative students from non-health-related degrees can access content that would

usually only be included in a health professional curriculum.

Typically, evaluation of student knowledge, attitudes, and beliefs is assessed through
administration of questionnaires exploring these domains. A recent systematic review
reported the use of 11 pain knowledge, attitudes, and beliefs questionnaires over the last 25
years in pain education (Thompson, Johnson, Milligan, & Briggs, 2018). We selected two

questionnaires (administered pre and post course completion) —the Neurophysiology of Pain
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Questionnaire (NPQ) and the Chronic Pain Myth Scale (CPMS) to evaluate changes in pain

knowledge, attitudes, and beliefs of students participating in the OLE.

Our study investigated the outcomes of the implementation of the undergraduate Open
Learning Environment (OLE) - Health Challenges: Pain and Society at the University of X,
Australia. Specifically, we report on changes in pain knowledge, attitudes, and beliefs of
students enrolled in predominantly non-health-related bachelor’'s degree courses
participating in the OLE, using the CPMS and 12-item NPQ and relationships with demographic

variables.
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METHODS

Sample

Our project utilised a quantitative cohort design. Students enrolled in Health Challenges: Pain
and Society - OLET1512 in semester 1, 2020 were invited to participate. The unit is part of the
Open Learning Environment (OLE) at the University of X (Australia), where students enrolled
in undergraduate (Bachelor) degrees in the university can select units of interest outside their
course enrolment requirements. Ethics approval was issued by the University of X Human

Ethics Committee [2019/310].

Intervention and educational design

The OLE was developed following approval from the University of X’s Board of Interdisciplinary
Studies committee. The development of this unit, Health Challenges: Pain and Society, utilised
a range of strategies to inform the learning design underpinned by the first domain of
competence of the endorsed IASP competency framework - the Multidimensional Nature of
Pain (Fishman et al., 2013). An advisory group with representation from various discipline
areas (pharmacy, dentistry, education, psychology) and a consumer representative, was
established. It provided advice on the proposed unit structure, content, and assessment, in
keeping with the first domain of the IASP pain competency framework (Fishman et al., 2013).
Measuring the student’s changes in knowledge, attitudes, and beliefs formed a key

component of the evaluation of this unit to determine the potential impacts of this OLE.

The Health Challenges: Pain and Society OLE was developed to run online with three
modules over seven-week period, representing approximately 40 hours of work for the
student. Each module housed a short introductory video, 2 interactive workbooks with set

readings, discussion forum and assessment tasks (see appendix 1 for full details). The unit
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was delivered to students via an asynchronous online learning approach on the University’s
learning management system (Canvas), across a seven-week period from March to April in

2020.

Enrolled students received a recruitment email prior to the commencement of the unit (Time
1 =T1) and a link to the online surveys hosted in Qualtrics. The consent page of the survey
offered a further summary of the project and consent to participate was obtained. Participants
who provided consent then were asked to self-generate a unique code to enable matching of
data at T1 and when the unit was completed (Time 2 = T2). They were then asked to complete
several demographic questions, the 26-item Chronic Pain Myth Scale (Martorella, Lacasse,
Kostic, & Schluck, 2019) and the 12-item Neurophysiology of Pain Questionnaire (NPQ)

(Catley, O'Connell, & Moseley, 2013). A copy of the survey questions can be found in Appendix

At the end of the seven-week unit, students were again invited to complete online evaluation
surveys (T2). Completed surveys from T1 and T2 were extracted as Microsoft Excel files. The
identifying codes that enabled matching of the T1 and T2 respondent’s data were sorted and
matched, before being imported into SPSS (IBM Corp, USA) for analysis. Data sets identified

at either T1 or T2 that did not have a corresponding match were discarded.

Measures

To evaluate change in student’s knowledge, attitudes, and beliefs towards chronic pain
through undertaking the OLE, we used two questionnaires. The first questionnaire, developed
by Moseley (8), is the 19 item Neurophysiology of Pain Questionnaire (NPQ). The patient
version of the NPQ was devised to evaluate how and why pain is perceived and knowledge of

neurobiological pain mechanisms in patients before and after a pain education intervention
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(Moseley, 2003). We used the 12-item version as it has been psychometrically analysed and
validated for use with patient populations (Catley et al., 2013; Vaughan, Mulcahy, Fitzgerald,
& Austin, 2019) and reported in student populations (Adilléon, Lozano, & Salvat, 2015;
Fitzgerald et al., 2020; Fitzgerald et al., 2018). The total score for the 12-item Neurophysiology
of Pain Questionnaire (NPQ) is based on number of correct responses to a series of statements
about pain. Correct responses receive a score of 1, and incorrect or undecided receive a score
of 0, for a maximum possible score of 12. The NPQ items were recoded as ‘correct’ and
‘incorrect’ in accord with the authors’ description and a total score for the NPQ was calculated
(Catley et al., 2013). A higher NPQ scores indicate higher pain neurophysiology knowledge. A
minimal clinically important difference was described for this measure by a recent publication
evaluating pain knowledge in health professional students as 0.9 points or 7.3% (Mankelow et

al., 2020).

The second questionnaire we chose was the 26-item Chronic Pain Myth Scale (CPMS),
developed originally for French speaking Canadian populations (Lacasse, Connelly, &
Choiniere, 2016) and adapted into English (Martorella, Lacasse, et al., 2019). The CPMS is
validated to measure community knowledge, beliefs, and attitudes towards individuals
suffering from chronic pain (CP), biopsychosocial impacts of CP, and treatment of CP. This
guestionnaire was developed for use with community members, and therefore it may offer
insight into change in knowledge, attitudes, or beliefs not able to be captured by similar
measures developed and reported for health professional pain education (Thompson et al.,

2018).

The CPMS is a five-point Likert scale where the participant records their level of agreement

with each statement from “Strongly disagree = 1” and “Strongly agree = 5”. Several items are
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negatively formulated, and scores reversed. Factor subscale scores for the Chronic Pain Myth

Scale (CPMS) were calculated as per the author instructions (Martorella, Lacasse, et al., 2019).

CPMS scores were obtained by summing items specific to each dimension:

e Knowledge, attitudes, and beliefs about people who suffer from chronic pain (CP).
Scoring key: Sum items 1-9. (Reverse score — 2,3,4,5,7,8, 9) Range 9-45.

e Knowledge, attitudes, and beliefs about biopsychosocial impacts of CP. Scoring Key:
Sum items 10-19 (reverse score 14) Range 10-50.

e Knowledge, attitudes, and beliefs about treatment of CP. Scoring key: Sum items 20-

26 (Reverse score 20, 21, 24, 25, 26) Range 7-35.

A higher overall score for each dimension corresponds to a better pain knowledge and more

positive attitudes and beliefs about chronic pain, its impacts, and its treatment.

Data Analysis

Descriptive statistics were generated for each of the survey items including the demographic
data, and the NPQ and CPMS. Nonparametric inferential and correlation statistics was used to
evaluate changes in NPQ scores and CPMS subscale scores and relationships with
demographic data. Effect size data and 95% confidence intervals are presented where

appropriate.

ETHICAL APPROVAL

This project was approved by the University of X Human Research Ethics Committee (HREC)

on 22/5/2019. Application number: [2019/310]
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RESULTS

A total of 142 students (57.7% aged <20 years, 78.1% female) were enrolled in the Health
Challenges: Pain and Society unit for the duration of semester 1, 2020. Completed online
surveys were collected from 106 students at T1 (79% response rate). A total of 39 completed
surveys were collected at T2 (29% response rate). There were 22 matched data sets
collected from both T1 & T2 forming the participant group (16.5% response rate of students

enrolled in the unit).

Demographic Data

The participant group identified as 90.9% (n=20) female, with a mean age of 19.5 years (SD
+/-1.11, range 17-24). Five participants (22.7%) reported experiencing chronic, persistent pain
for more than 6 months. One participant (4.5%) reported completing a pain education course
prior to undertaking the unit. Nineteen students were enrolled in non-health related degrees
(n=19, 86.4%), while three students indicated they were enrolled in double degree- Master of
Nursing (n=3, 13.6%). The degree representation across the cohort is explored in detail

elsewhere (Devonshire & Nicholas, 2021).

Changes in Pain Knowledge — NPQ
The 12-item NPQ scores demonstrated a statistically significant increase from a mean raw
score of 5.68 (+/- 2.77) correct responses at T1 to 7.55 (+/-1.82) (p<0.01, rr, = 0.86

95%CI[0.64, 0.95]) correct responses at T2 (Table 1).

Insert Table 1 here
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Changes in Pain Knowledge, Attitudes, and Beliefs as measured by the Chronic Pain Myth
Scale (CPMS)

The Dimension 2 subscale (Biopsychosocial impacts of CP) demonstrated an increase in the
subscale score from T1 to T2 (p<0.027, rr, = 0.61 95%CI[0.22, 0.83]). There were no
significant increases found in CPMS Dimension 1 subscale (People suffering from CP)

(p=1.000) or CPMS Dimension subscale 3 (Towards treatment of CP) (p=0.064) (see Table 2).

Insert table 2 here

Impact of demographics on NPQ or CPMS score

There were no significant differences in NPQ or CPMS subscale scores for gender or previous
experience of chronic pain. As only one participant reported having previously completed
pain education, this comparison was made. A medium negative correlation was observed
between Age and T2 CPMS-subscale 1 (People suffering from CP) (p=-0.437, p<0.042) and

Age and T2 CPMS-subscale 3 (Towards treatment of CP) (p = -0.556, p<0.007).
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DISCUSSION

Our project is the first to report on changes in knowledge, attitudes, and beliefs towards
pain of Australian undergraduate students in predominantly non-health related bachelor’s
degree courses undertaking an online pain education unit. Most respondents were enrolled
in non-health related majors; thus, our results may offer an initial insight into impacts of a
pain education unit for this unique group. The Health Challenges: Pain and Society two
credit point unit was open to all students in liberal studies degrees and some specialist
degrees. The unit’s availability was designed to address interest in pain education in non-

health professions cohorts.

Students’ pain knowledge scores as measured by the NPQ increased by 15.6% from pre-unit
to post-unit. This increase is greater than the MCID of the NPQ of 7.3% described with health
professions students (Mankelow et al., 2020) suggesting a significant improvement in
knowledge that exceeds the minimum clinically important difference. Total NPQ scores at T1
in our cohort were comparable to studies from the health professions. Work by Adillén et al
(Adillon et al., 2015) reported NPQ scores of 42.14% correct responses with 47.33% correct
being observed in the current study.(Adillén et al., 2015) When considering the T2 results,
respondents in the current study demonstrated higher correct NPQ scores at T2 (62.91%)
compared to final year medical (54.4%) and nutrition students (42.3%) (Adilléon et al., 2015).
However, our cohort were assessed after a seven-week module, whereas these health
professional populations were re-assessed at the end of their pre-professional degree
course. Our results may be an outcome of the short duration between NPQ administration
and a reflection of short-term knowledge retention. Comparing our cohorts NPQ score gain
with similar non-health professions cohorts or six-week online education interventions is a

challenge. There is a paucity of literature for comparison with non-health professional
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student cohorts as the majority of pain education evaluations report on health professions
cohorts (Thompson et al., 2018). Further investigation of online interventions in non-health
professional tertiary cohorts should be considered as well as long term retention of pain

knowledge, the need for ongoing education or refreshers to maintain knowledge.

Our cohort’s Chronic Pain Myth Scale scores demonstrate improved attitudes, and beliefs
towards CP on the biopsychosocial (BPS) sub-scale only. The BPS model, which underpins
contemporary pain education (Fishman 2013), is a strong focus in the Health Challenges:
Pain and Society unit. The syllabus illustrates the complex, multidimensional and individual
specific nature of CP and its impact on society, which may explain this shift. Examination of
the positive score change in items such as item 10 “Chronic pain causes several physical
symptoms (muscle tension, change in appetite, reduced mobility, fatigue)” and item 13
“Chronic pain may be associated with negative emotions (e.g., fear, anger, or sadness)”
suggests the design of the OLE has positively influenced the students understanding of the
biopsychosocial impacts of chronic pain. However, the OLE also focused on the complexity
of pain and the individual experience of pain, which may not have been captured by the
CPMS. Whether these attitudes and beliefs persist over the long-term requires additional

investigation.

We found no significant changes in CPMS scores representing attitudes towards people with
CP and treatment of CP. The Health Challenges: Pain and Society unit focused on what pain
is, why pain is a health challenge, and how the challenge was being addressed at a societal
level. The CPMS attitudes towards CP treatment subscale collected agreement responses
about impacts of work, sleep, diet, and health professional roles, which may not adequately

capture shifts resulting from engagement with the OLE content. The use of the English
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CPMS is only reported in one other study in nurses in the US, which only included subscale 1
of the CPMS, making comparisons difficult (Martorella, Kostic, Lacasse, Schluck, & Abbott,

2019), and so further evaluation of the CPMS is needed.

Gender did not influence scores, while increasing age was weakly linked to lower pain
knowledge levels and poorer biopsychosocial attitudes towards CP, which contrasts to our
work in allied health professional students (Fitzgerald et al., 2020; Fitzgerald et al., 2018).
The age range was narrower in the OLE cohort, with a maximum age of 24 years, whereas
the allied health cohort had a broader age range (20-36 years). The relatively narrow age
range in our cohort is representative only of this group and broader community groups
require evaluation to determine if age across the life span relates to knowledge and beliefs

towards CP.

Some limitations of our data include the level of reliability of the questionnaires and the
response rates. While the NPQ showed acceptable reliability at T1 (a=.742) the Cronbach
alpha at T2 was below acceptable level (a=.474). Similarly, the 3 subscales of the CPMS were
all below acceptable, despite reporting adequate reliability in the original validation survey
of the English version (Martorella, Lacasse, et al., 2019). Further research is required to
evaluate the psychometric properties of the English version of the CPMS to ensure that it is
suitable for evaluating attitudes and beliefs associated with CP. These issues reinforce the
importance of evaluating and reporting on psychometric properties of questionnaires in pain

education research to enable understanding of the probable accuracy of the findings.

Response rates remain a challenge for evaluation using online survey instruments. Authors
assessing pain knowledge using different questionnaires have reported comparable

response rates for online evaluations in preprofessional physiotherapy (31.3%) (Louw,
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Puentedura, Zimney, Cox, & Rico, 2017)and osteopathy students (21.3%) (Fitzgerald et al.,
2020). Other studies utilising the NPQ to evaluate pain knowledge before and after an
education invention report use of paper-based questionnaires with response rates reported
from 40.5% to 75% (Beetsma, Reezigt, Paap, & Reneman, 2020; Colleary, O’Sullivan, Griffin,
Ryan, & Martin, 2017; Fitzgerald et al., 2020). Recruitment of students to completing online
guestionnaires remains a challenge and additional avenues should be explored. Response
bias may be an issue in the OLE cohort, as they might have a higher score due to motivation
as they chose to study the OLE as an elective, compared to mandatory coursework within a

health professions course
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CONCLUSION

Our seven-week online pain education unit resulted in improvements in pain knowledge,
and attitudes and beliefs towards biopsychosocial impacts of chronic pain in our
predominantly non-health student cohort. Attitudes towards people with CP and treatment
of CP did not change significantly. Our results offer some insight into how pain education can
be undertaken with non-health professions populations and the potential for reaching a
wider audience through higher education. Further work should be directed towards the

retention of knowledge, attitudes, and beliefs in this cohort and the community.
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Table 1 - Pre and post 12-item Neurophysiology of Pain (NPQ) Scores

NPQ Total Score NPQ Total Score

Time 1 Time 2
Mean % Score 47.33% 62.91%
Mean Raw Score + SD 5.68 (2.77) 7.55 (1.82)
Median 6.00 8.00
Minimum 0 4
Maximum 10 12
Cronbach’s alpha 0=.742 o=.474
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Table 2. Changes in Pain Knowledge, Attitudes, and Belief’s subscales in the Chronic Pain

Myth Scale (CPMS)

Time 1 Time 2
Subscales of Cronbach’s Cronbach’s
CPMS Mean (SD) Range alpha Mean (SD) Range alpha
1 - People
suffering from  22.77 (3.66)  13-29 0=.663 21.86(3.49) 14-28 a=0.562
cp
2 - BPS impacts
38.14(3.48)  33-46 a=.523 40.23 (4.09) 30-46 a=0.691
of CP
3 - Towards
treatment of 19.68 (2.75) 14-24 a=.321 18.18 (2.74) 14-25 a=0.402

Ccp
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