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Abstract

Introduction: Chronic pain results in significant personal, societal and economic burden. Doctors and
nurses have a pivotal role in patient pain management. In order to determine the effectiveness of cur-
rent pain education on knowledge, attitudes and perceptions of medical and nursing students, there
needs to be a valid measure to assess and quantify these domains. We reviewed the literature to identify
approaches for assessing knowledge, perceptions and attitudes to pain management among nursing and
medical students.

Methods: Databases of peer-reviewed literature including CINAHL, EMBASE, ERIC, PsyclInfo, Medline
and PubMed were searched for articles published between 1993 and December 2014 using the following
search terms: student, graduate, intern, junior, pain, pain management, analgesia, analgesic, pharma-
cology, pharmacological, knowledge, competence, attitude, preparedness, practice, nursing, medical,
doctor, nurse.

Results: The search revealed over 3500 articles, and on application of the inclusion criteria, 26 articles
were included in the review. A total of 14 instruments were used in these studies with the Knowledge and
Attitudes Survey Regarding Pain (KASRP) as the main instrument in 9 out of the 26 articles. The various
instruments used different question formats such as multiple-choice questions (MCQs), true/false state-
ments and Likert scales that went from 3 points to 7 points. Clinical skills examinations were also used
in four studies to assess pain management.

Conclusion: There is no gold standard instrument currently used to assess knowledge, perceptions and
attitudes to pain management. The results of this review showed, despite the diversity of standardised
instruments that have been used to assess knowledge, perceptions and attitude to pain management, the
literature has consistently reported that knowledge about pain management among nursing and medical
students was generally poor among both groups.
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Introduction

Pain is the most common reason why people visit a
healthcare professional.! As reported by Brennan
et al.,? inadequate pain management is the source of
major economic and human costs for patients, their
families and society. In the United States, according to
the Institute of Medicine, chronic pain affects approxi-
mately 100 million Americans.? This number is higher
than the number of diabetes, heart disease and cancer
sufferers combined. The cost to the US economy of
chronic pain, including healthcare and lost productiv-
ity costs, was estimated to be between US $560 and
US $635billion annually. It is important to note that
these estimates do not include cancer-related pain.3 In
Europe, a cross-sectional survey reported that 19% of
adults suffered from chronic pain of moderate-to-
severe intensity and nearly half received inadequate
pain management.* In Australia, it is expected that one
in five Australians will suffer chronic pain in their life-
time, and it is estimated to cost the economy AUD
34billion per annum.? Blyth et al.® have reported that
chronic pain impacts a large proportion of the adult
Australian population, including the working age pop-
ulation. A study by Mintyselki et al.” also reported
that pain is the most common reason why Finish
patients visit a doctor. This highlights the significant
burden of chronic pain on the healthcare system.8

Despite the physiological, psychological and eco-
nomic impact of inadequate pain management and its
ramifications for patients, their families and society,
evidence indicates there is still a gap in the understand-
ing of the pain pathophysiology, by healthcare profes-
sionals, which is likely to have contributed to the
widespread inadequacy of pain treatment.?2 One reason
could be a lack of national guidelines regarding the
management of pain as a health problem, although a
lack of an integrated approach in the pre-service nurs-
ing and medical programmes is likely to have com-
pounded the problem.® It is also important to recognise
that the approach to pain management is not simply a
biological one as noted by Gatchel et al.!° Pain results
from a dynamic and complex interaction among physi-
ologic, psychological and social factors.

Graduates in medicine and nursing are the key play-
ers in prescribing and administering medication and
have a pivotal role in patient pain management. However,
despite the International Association for the Study of
Pain (IASP) undergraduate curricula for health profes-
sionals having being recommended for over three dec-
ades, and the recognition of the importance of
undergraduate education in pain and its management,
pain has been found to be inadequately addressed in
undergraduate curricula.?%11:12 A major goal of pre-ser-
vice education besides promoting knowledge and skills

acquisition is to facilitate the development of positive
attitudes and conduct in order to deliver quality care in
pain management.!>-1> Nevertheless, a literature search
on educational research conducted by Briggs et al.1¢ as
a background to their survey study revealed a small
number of studies exploring existing pain curricula in
various disciplines with most concluding that pain edu-
cation is fragmented, inadequately assessed and incon-
sistent between universities.

In order to determine the effectiveness of current
pain education on knowledge, attitudes and percep-
tions of medical and nursing students, there needs to
be a valid measure to assess and quantify these domains.
The aim of this study was to conduct a review of the
literature to identify approaches for assessing pain
management knowledge among nursing and medical
students. In particular, the study has addressed the fol-
lowing questions: (1) What instruments have been
used to assess knowledge, perceptions and attitudes to
pain management among medical and nursing stu-
dents? (2) What are the characteristics of the studies
and the instruments used?

Methods
Identification of studies

A search was performed to identify studies and reports
published between January 1993 and December 2014.
Databases of peer-reviewed literature including
CINAHL, EMBASE, ERIC, PsycInfo, Medline and
PubMed were searched. The reference lists of all
selected publications were then hand-searched for any
relevant references missing in the database searches.
Web-based searches, using the Internet search engines
‘Google’ and ‘Google Scholar’, were conducted to
identify national and international reports.

Search strategy

Search terms used included the following: student,
graduate, intern, junior, pain, pain management, anal-
gesia, analgesic, pharmacology, pharmacological,
knowledge, competence, attitude, preparedness, prac-
tice, nursing, medical, doctor, nurse. These search
terms were also used in Google Scholar to corroborate
our primary search strategy.

Inclusion and selection criteria. The following criteria
were used for the review and selection of the studies:

Published 1993-2014;
Available in English;

e Specifically focused on strategies used to assess
knowledge, perceptions and attitudes regarding
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pain management of nursing and medical
students;
Relevance to the topic after review of abstracts;
Hand searching of reference lists of selected arti-
cles and reports;

e Relevant reports/publications known to the
researchers.

Data extraction

Data were extracted from the articles according to the
headings listed in Table 1: name of first author, date of
publication, country of study, study population, type of
study, instrument used and a brief summary of the pri-
mary findings. Papers in which instrument scores were
mentioned were reported as mean scores (*standard
deviation (SD)) where possible.

Results
Search results

A total of 3506 citations were retrieved from the data-
base searches. Following review of the title, abstract
and full text to apply the inclusion criteria, 26 articles
were selected for inclusion in the review (see Figure 1).
The research was undertaken in Jordan, United States,
United Kingdom, Saudi Arabia, Iran, Canada,
Philippines, Finland, Taiwan, Israel and Australia.
Earlier studies were conducted mainly in English-
speaking countries; however, more recent studies were
conducted in non-English-speaking countries (see
Table 1).

Instruments

The main instrument used to assess the knowledge
and attitudes was the ‘Knowledge and Attitudes Survey
Regarding Pain’ (KASRP) developed by Ferrell and
McCaffery in 1987.4> This tool has been used in nurs-
ing and by other health professionals and revised over
the years to reflect changes in pain management prac-
tice. This instrument contains 37 close-ended ques-
tions in three different formats: (Qs 1-21) are true/
false statement, (Qs 22—35) are multiple-choice options
and the last two questions (Qs 36—37) are based on
case studies. It examines knowledge and attitudes
regarding pain management and includes aspects of
pain assessment, pharmacological and non-pharmaco-
logical interventions. Of the 26 articles found, 9 arti-
cles used the KASRP or a modified version of the
instrument, 18-20,22,28,35,37,38,40 The instrument has inter-
nal consistency (Cronbach’s alpha=0.70) and reliabil-
ity (r=0.80).%

Other instruments used include the Objective
Structured Clinical Examination (OSCE), used in four

studies.!7-3%41:42 The OSCE involves stations where a
student is given a scenario and asked to perform a clini-
cal skill, for example, performing an examination or tak-
ing a pain history. The student is then marked against a
set of criteria as either having achieved or not achieved
the particular criterion. The Health Care Providers Pain
and Impact Relationship Scale (HC-PAIRS) is another
instrument used by three studies.1>21:2¢ HC-PAIRS is a
15-item questionnaire that measures the attitudes of cli-
nicians towards patients with chronic lower back pain.
The instrument has internal consistency (Cronbach’s
alpha=0.84), and its validity has been described as
high.46

The Back Pain Beliefs Questionnaire (BBQ) was
used by one of the studies.?! BBQ is a 14-item ques-
tionnaire with 5-point Likert scale statements which
examines beliefs about back pain and its consequences.
It has good internal consistency (Cronbach’s
alpha=0.7) and test-retest reliability (intraclass corre-
lation coefficient (ICC): 0.87). Higher scores represent
a more ‘helpful’ belief about consequences of pain.4?

Different question formats like multiple-choice
questions (MCQ), true/false statements and Likert
scales were used among the different instruments to
assess the knowledge, attitudes and perceptions regard-
ing pain management. For example, as previously
noted, the KASRP used true/false statements with
MCQ, while Likert scales were used for some of the
other instruments and ranged from a 3-point Likert
scale3? to a 4-point,* 5-point,!2 6-point?3-3¢ and 7-point
Likert scale.?1-24:38

There were 10 studies that involved only nursing
students,18-20,22,28,35,37,38,40,43 1() studies that involved
only medical students;17:25:27,30,32,34,39,41,42,44 3 gtyudies
that compared medical students with another cohort,
such as physicians,?3 business students?# or physiother-
apy students;!?2 3 studies that involved medical and
nursing students with other health science disci-
plines;!1:2131 and 1 that included several disciplines
(chiropractic, medicine, occupational therapy, phar-
macy and physiotherapy students).?!

The main findings from the included papers are
summarised in Table 1. Despite the use of different or
modified versions of the same instrument, a common
finding is the poor knowledge levels among nursing
and medical students, although this has improved with
educational interventions or curriculum change. For
example, the authors of the KASRP instrument state
that an 80% score on the instrument should be the
minimum acceptable level for the test*> but none of the
studies reported in this review achieved this score. It is
interesting to note that when full-time nursing faculty
members (n=10) were surveyed, they only achieved
71% on the KASRP.22

In view of the different instruments that were used to
assess knowledge, attitudes and perceptions of pain
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Total number of references identified
from electronic searches and manual
searches = 3506

A 4
References screened for relevance

based on titles and abstract = 2324

4 Duplicates removed = 1182 ’

\ 4
Full-text articles assessed for

inclusion in the review =74

|

Included = 26 ‘ ‘ Excluded = 48

" References excluded at
|  screening stage =2250

Reasons for exclusions
- Not being specifically focused
on knowledge, attitudes and
perceptions of pain
management
- Not being focused on medical
or nursing students

Figure 1. Flow chart showing identification of individual studies for inclusion.

management among medical and nursing students,
comparison of results between studies is not possible.
Within given studies, only two studies compared both
professions along with dentistry, pharmacy, physiother-
apy and occupational therapy students. Both studies
were conducted in a Canadian university as part of an
interprofessional pain curriculum involving the six health
science faculties. Hunter et al.3! and Watt-Watson et al.!!
used the Pain Knowledge and Beliefs Questionnaire
(PKBQ), a 40-item instrument assessing knowledge and
beliefs about pain by administering the instrument
before and after an interprofessional integrated pain cur-
riculum. The responses included true/false/don’t know,
and the results were not split according to faculties but
were considered together. There was a statistically sig-
nificant change in correct responses from 69% to 83% in
2006 following implementation of the curriculum. From
2002 to 2006, there was a statistically significant average
change of correct responses ranging from 14% to 17%
following the Pain Curriculum. The authors, however,
highlighted that the PKBQ needed further testing to
assess its validity and reliability.

Studies that explore attitudes report them as posi-
tive versus negative. The authors of the KASRP recom-
mend not separating items into either knowledge- or
attitude-only questions, and thus, the scores are meant
to reflect both knowledge and attitudes together. In the
study on nursing students by Greenberger et al.,38 they
found a positive association between knowledge and
attitude levels, as well as an increased willingness to

provide care to patients who are in pain. However, it is
interesting to note that those with more positive atti-
tudes about pain management were also less likely to
perceive themselves to give good pain care.

Some studies reviewed focused on ‘pain’ generically
such as chronic pain, while others focused on pain asso-
ciated with certain disease process such as cancer pain.
Some studies, for example, those using KASRP, focused
on pain in general and did not distinguish between acute
and chronic pain?%-38 and used predominantly nursing
students as their study participants. Other studies are
more specific in the types of pain that were being
assessed. For example, cancer pain,2532:41,42:44 chronic
pain?330:34¢ and chronic lower back pain!721:24¢ were
examples of studies that focused on the management of
pain in these settings, and they all involved medical stu-
dents but not nursing students. The majority of studies
only assessed knowledge by itself or both knowledge
and attitudes. Only four studies tried to assess beliefs
towards pain and its management.21:31:3443 Contrary to
the accepted biopsychosocial model for dealing with
chronic pain, the focus is on therapeutics, and only a
limited number of studies consider all the domains
involved in pain management.

Knowledge and attitudes post-
education

Eight studies included assessment and an educational
intervention of various lengths and types. Two of these
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were related to the interprofessional Pain Curriculum,
a 3.5- to 5-day programme consisting of large-group
and small-group sessions with students from six health
science faculties.?¥> The PKBQ scores improved after
the curriculum over the 5years it was run from 2002
until 2006, and students rated highly these small inter-
professional group sessions?”-31:43 that assessed pain
knowledge of first-year medical students using a MCQ
test following a 4-day pain course consisting of lec-
tures, team-based learning exercises and small-group
sessions. The mean score for the MCQ test was 75
(SD: 11.00, range: not reported), but there were no
pre-test results to compare with as the test was only
completed after the course was completed. Students
did, however, report a high degree of satisfaction with
the course, particularly the small-group sessions.

In the study by Stevens et al.3° conducted with med-
ical students, a Comprehensive Clinical Skills
Examination (CCSE) was used to assess pain and pain
management skills following an implementation of the
Pain Assessment and Management (PAM) curriculum
through lectures and small-group seminars. This study
found that the intervention cohort (82.8% *3.1%) was
more effective in assessing acute pain than the control
cohort (66.5% *£2.9%; p<0.001).

The study by Chiang et al.3> specifically examined
paediatric pain management. Following a 4-hour
Paediatric Pain Education Programme (PPEP) that
involved a didactic presentation followed by interactive
case-study discussions, nursing students were assessed
on their knowledge and attitudes regarding paediatric
pain and their self-efficacy in managing pain. Both
knowledge and attitudes, and self-efficacy scores
improved following this intervention.

Sloan et al.#! used OSCE to assess the effectiveness of
three different educational interventions in teaching can-
cer pain management skills to medical students. The
educational interventions included a self-instruction
module, a Structured Clinical Instruction Module
(SCIM) and a Hospice Patient home visit. Performance
in the OSCE on cancer pain was proportionally related
to the levels of student engagement with the self-instruc-
tion module. A positive relationship between knowledge
and student engagement was also shown in an earlier
study conducted by Sloan et al.** with medical students.
In this study, participants completed a 4-week course
with lectures, small-group sessions and clinical sessions
with chronic and acute pain services. Knowledge scores
were tested using a 22-item questionnaire with a 4-point
Likert scale and improvements were found in 10 items
related to 10 aspects of pain and pain management.

Discussion

This review highlights the challenge in evaluating the
literature related to pain management among medical

and nursing students due to the methodical heteroge-
neity across these studies as reported by Carr and
Watt-Watson.4® The majority of studies that involved
medical students focused on a subset of pain rather
than on pain in general. For example, cancer
pain,?8:34:35:43:44 chronic pain!?23-30:3¢ or chronic lower
back pain!7-21:24 were studied. Most of the studies were
only conducted among students from one particular
institution. Only one study compared students from
two different countries*? and one study involved nurs-
ing students from multiple institutions from the same
country.38 As noted by Briggs et al.2! cross-discipline
and institutional curricula which are not aligned make
it difficult to compare across disciplines or institutions,
especially in the absence of an agreed national or inter-
national syllabus. Challenges with coordination, time
and resources are also barriers.4°

Language was described as a limitation in some of
the studies where the survey instrument was translated
into another language.?8:3> Validity and reliability of the
instrument might not have been investigated. It is
unknown whether the survey instruments were adapted
to cultural circumstances. The use of English instru-
ments among participants where English is a second
language may also be an influencing factor as there
may be variability in participant’s understanding of the
questions.19:20:25

The reporting of end-points may not always have a
practical or clinical significance as it might not indicate
a significant change in knowledge. For example, Sloan
et al.#* reported a statistically significant improvement
in knowledge scores for 10 out of 22 items. However,
this was done on a 4-point Likert scale with the great-
est improvement from 2.93 to 3.36. It is unclear what
the implication of this change in knowledge scores is.

Despite the issues described above, some firm con-
clusions can be made. Overall, the studies included in
this literature review show that nursing and medical
students lacked satisfactory knowledge of pain man-
agement, as the majority of the students’ scores were
below the acceptable level (i.e. 80% or higher KASRP
scores).0 It appears that since inception in the 1990s,
KASREP scores have not shown any improvement with
the recommended minimum of 80% not being met in
the majority of studies that have used this instrument.
Effective pain management relies on good knowledge
about pharmacology, a good understanding of the psy-
chology and physiotherapy as well as pharmacology
and physiology, and the ability to apply this knowledge
to meeting individual patient’s needs. Despite evolving
changes over the years in pain management, the stud-
ies meeting the inclusion criteria for this review (over a
20-year span) found that students’ knowledge in this
area is insufficient to achieve reliable pain management
for patients. Other reviews within this area have not
focused on assessment tools for undergraduate
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Table 2. Kirkpatrick model.2

Level 1
Level 2
and commitment based on their participation.
Level 3
back on the job.
Level 4

reinforcement.

Reaction - the degree to which participants react favourably to the education (satisfaction).
Learning - the degree to which participants acquire the intended knowledge, skills, attitudes, confidence

Behaviour - the degree to which participants apply what they learned during the education when they are

Results - the degree to which specific outcomes occur as a result of the education event and subsequent

Source: Adapted from Watt-Watson et al.”

20ne of a number of models that can be used to guide the evaluation of education for healthcare professionals.

students regarding pain management. For example, in
the background to their survey, Briggs et al.l® con-
ducted a review of undergraduate pain curricula in the
United Kingdom. Although this review did not include
assessment tools, it did find that there are limited
opportunities for pain-related interprofessional learn-
ing. Gillan et al.5! looked at assessment tools for inter-
professional education, but this was not related to pain.
A review by Chow and Chan>? focused on pain knowl-
edge and attitudes of nursing students found similar
results.

One explanation for the low scores of the students
on surveys that measure knowledge of pain manage-
ment may be related to the time and the mode of deliv-
ery of the topic of pain management in nursing and
medical curricula. For example, in medical education,
pain management is typically taught by different disci-
plines. Pain management does not ‘belong’ to any one
discipline and is covered in anaesthetics, palliative care,
pharmacology, quality and safety and clinical skills
curricula. In nursing studies, pain and pain manage-
ment are often addressed across different nursing sub-
jects, often, only as a component of the particular
nursing subject, for example, in a pathophysiology or
nursing therapeutics subject. This fragmentation and
multidisciplinary format not only makes a literature
search more complex but may lead to gaps in student
knowledge as students have to integrate knowledge
across different modules. Briggs et al.!® commented
that the lack of a formal pain curriculum inhibits
planned stepwise examination of topic through com-
prehensive assessment strategies. Another issue with
evaluating pain education is that clinical placements
account for a large proportion of learning for certain
courses with the experience differing for each student.
As previously mentioned, although the benefits of
interprofessional learning are well recognised,!%-4° its
implementation in practice requires time and resources.
Carr and Watt-Watson*® suggested that since
pain management frequently requires healthcare
professionals to work together as part of a team,
educational preparation and teaching should afford
them the opportunity to work and learn together.

Interprofessional education may help to build effective
professional relationships and, improve health out-
comes and patient care.33:54

Delivered within a biopsychosocial framework well
integrated and coordinated, interdisciplinary manage-
ment of pain has been shown to be effective.l0:55
Nevertheless, achieving success and long-term sustain-
ability of embedding interprofessional education in
health professional curricula remains elusive, as it
requires commitment and acceptance from the stu-
dents, faculty, institutions, accreditation agencies, gov-
ernment and professional bodies.>®

Healthcare professionals need to be able to work
together to manage pain effectively. Pain management
is complex and goes beyond analgesic prescribing and
administration for medical and nursing personnel.
While pharmacological knowledge and prescribing
preparedness are important, it is important to have a
thorough knowledge of pain and be able to establish
pre-emptive pain management strategies to ensure
patients are not being undertreated.

A recent review of interprofessional education stud-
ies by Gillan et al.5! compared evaluation outcome
measures against a modified version of the Kirkpatrick
model (Table 2). The authors found that most of the
articles only tested the first two levels of the Kirkpatrick
model, Reaction (satisfaction) and Learning (impact
on knowledge and attitudes). No articles found in that
paper attempted to evaluate the outcome or benefit
towards patients, the highest level in the Kirkpatrick
model.>! Future studies should focus on evaluating the
outcomes and benefits to patients that may come from
educational interventions.

The studies identified in this review were all quanti-
tative studies. Qualitative studies can provide more in-
depth understanding of the perceptions and attitudes
towards pain management. Also, this methodology
could help identify what factors and why and how
these factors influence the knowledge, perceptions and
attitudes of medical and nursing students towards pain
management.

It is important to focus on education to improve
knowledge, but ultimately a broader change is needed
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in the clinical culture including changing attitudes to
high-quality pain management.*® There needs to be
interest not only from pain specialists but also from all
healthcare professionals including general practition-
ers, nurses, pharmacists and physiotherapists. High-
quality pain management should be viewed by
healthcare professionals as being important, expected
and attainable. As noted by Ellis et al.,57 this should
lead to a climate where healthcare professionals,
patients and policy makers are able to ‘campaign for the
policy and social environment where knowledge
becomes practice, skills become habit and excellence
becomes the norm’.

Limitations

This review only included articles that were published
in English with search terms and the scope also being
limitations. This review only included medical and
nursing professions, and future work should consider
the inclusion of other allied health professionals as they
are involved in pain management. Notwithstanding, to
our knowledge, this is the first review of its kind in this
area and thus provides a useful base for future research.

Conclusion

There is no gold standard instrument currently used to
assess knowledge, perceptions and attitudes to pain
management. The results of this review showed, despite
the diversity of standardised instruments that have been
used to assess knowledge, perceptions and attitude to
pain management, the literature has consistently
reported that knowledge about pain management
among nursing and medical students was generally
poor among both groups. It is only through an appro-
priate evaluation strategy that we can be certain that
pain education has really made a difference to health-
care professionals and, most importantly, to the patients.
Future research should focus on how improved pain
management level translates into better patient out-
comes, making the transition of knowledge acquired
during training and the application of this knowledge in
practice.
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