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Abstract: Pain is a significant health burden globally and its management frequently fails to com-
ply with evidence based, biopsychosocial guidelines. This may be partly attributable to inadequate
biopsychosocial focussed pain education for students and clinicians. We aimed to undertake a sys-
tematic review, using Cochrane methodology, of randomized controlled trials with meta-analysis to
quantify the effects of biopsychosocial education strategies in changing student/qualified health
care professionals (HCPs) pain related attitudes, knowledge, clinical behaviour or patient outcomes.
A systematic search of the literature was undertaken using CINAHL, AMED, PEDro, Cochrane Central
Library, MEDLINE, ScienceDirect, Rehabdata, SportDiscus, EMBASE, ASSIA, Dentistry and Oral Science,
Psycinfo, Education Research Complete and OpenGrey from 1977 to November 2020. Pooled effect
sizes were quantified in random effects meta-analyses for attitudes, knowledge, and clinical behav-
iors. From a sample of 1812 records, 6 were narratively analysed and 15 were included in the meta-
analyses. These studies represented 3022 patients and 3163 HCPs and students. Education improved
attitudes by 11.3% (95% confidence interval: 2.2−20.4%, P = .02), and knowledge by 18.8% (12.4
−25.3%, P = .01). The effects of education on clinical behavior favoured a clinically relevant improve-
ment (OR = 2.4, 0.9−5.9, P = .06). Narrative analysis of the effect of biopsychosocial education for stu-
dent HCPs/HCPs upon patient outcomes was inconclusive. These findings demonstrate that
biopsychosocial focussed pain education strategies can improve student/qualified HCPs’ pain related
knowledge and attitudes and increase the likelihood that they will behave more in keeping with evi-
dence-based practice. This should result in improved patient outcomes, however, evidence to support
or refute this is lacking.
PROSPERO systematic review record number, CRD42018082251.
Perspective:We outline the effectiveness of biopsychosocial pain education for health care professio-
nals and students in improving pain knowledge, attitudes, and evidence-based behaviors. These
improvements should enhance clinical outcomes in patients with pain but further evidence is needed
to confirm this.
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Chronic pain is a highly prevalent condition and a
major contributor to global disability.17,29,36,44

Chronic pain can have a significant impact upon
the lives of patients, their families, workplaces and
health care services.
The general consensus is that chronic pain conditions

require a broad biopsychosocial, rather than a narrow
biomedical, model of care.27,56,64 The biopsychosocial
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approach encompasses biological, psychological, social
and environmental factors contributing to pain. It is
apparent that sole reliance on the biomedical approach,
as well as associated negative attitudes about the func-
tional ability of people with persistent pain have
endured in clinical practice1 and been resistant to
change.32 These negative attitudes towards pain can be
observed during the undergraduate training stage of
the health care professionals’ (HCP) career.47 Thus, the
pre-registration phase is an important point where
HCPs’ understanding of pain and attitudes towards
function in people with pain may be shaped for the
future. Buchbinder et al (2018)6 and Foster et al (2018)31

identify the global need for enhanced education of stu-
dents to support best practice for pain management.
In 2011 Briggs, Carr and Whittaker4 described pain

education at pre-registration level for HCPs as ‘woefully
inadequate’. They identified that the amount of curricu-
lum time dedicated to pain was minimal, averaging 6
hours across a range of health care professions, with
few if any, implementing the preregistration pain cur-
ricula proposed by IASP.37 A recent international sys-
tematic review found that pain medicine teaching in
medical schools was inadequate66 confirming regional
findings from medical schools in Europe5 and healthcare
courses in North America. A recent study by Mankelow
(2021)53 observed the variation in pain education delivery
in 5 different countries, at twelve universities, amongst 6
different nursing, midwifery and allied health profes-
sional disciplines. Training varied from no specific pain
education teaching to up to 40 hours of teaching, with
greatest teaching found amongst physiotherapy schools.
The majority of courses provided a very low volume of
pain education. This is concerning in light of the preva-
lence of pain, the associated disability and the multi-disci-
plinary approach that is needed tomanage it.
Whilst many researchers have investigated the effec-

tiveness of pain education to improve pain related
knowledge and attitudes in people with chronic
pain48,70,73 there have been relatively few studies in
which the effectiveness of pain education has been
investigated for HCPs. Shipton et al (2018)66 conducted
a systematic review of pain medicine content, teaching
and assessment in medical school curricula using narra-
tive analysis. In such studies as Strong et al (2003),68

Watt-Watson et al (2004)71 and Tauben and Loeser
(2013),69 the effects of pain education have been exam-
ined on students and clinicians. Nevertheless, these
studies did not include a comparator group, so no
robust claims about causality could be made. Other
researchers have investigated the effects of pain educa-
tion on students using the more robust randomized con-
trolled trial (RCT) design14,19,50,52 which can be adopted
in education research, especially if both RCT groups fol-
low “usual educational practice”, but the intervention
group is administered as an extra specific educational
programme. In 2012, Briggs3 called for an evaluation of
different pain education strategies for different groups.
However, to date no systematic review of the effective-
ness of such strategies has been published. There is a
need to systematically review the existing biopsychosocial

pain education approa‘ches for HCP students to guide
educational practice in this important and rapidly grow-
ing field.

The aim of this systematic review was to investigate
the effectiveness of biopsychosocial pain education
strategies for improving pain related knowledge, atti-
tudes and clinical behaviors of HCPs/HCP students, and
the clinical outcomes of their patients with pain.

Methods
This study was guided by Cochrane methodology, and

was reported in keeping with PRISMA guidelines. The
review protocol was registered on PROSPERO systematic
review record number, CRD42018082251.51

Inclusion Criteria

Types of Studies
Only RCTs were included to minimise bias and enable

a degree of cause-effect analysis.33 Studies in all lan-
guages and modes of delivery (eg, distance learning or
in person lecture delivery) were included in this study
from 1977 to the 22nd November, 2020. These were ini-
tially screened using an online translation tool with the
intention to find translators as needed. The term
‘biopsychosocial’ was first used in a medical context in
197723 hence the search start date used.

Types of Participants
Participants in the studies selected were either stu-

dents or fully qualified HCPs. All disciplines that conceiv-
ably could be involved in the care of people with
chronic pain were included. Both student and HCP stud-
ies have been included because strategies employed for
HCPs may be equally valuable to students and vice
versa.

Types of Interventions
The studies selected used a variety of different biopsy-

chosocial pain education interventions in keeping with
current best practice guidelines. These were either stud-
ies which used a recognised biopsychosocial pain educa-
tion such as pain science education or within their
educational intervention they included features of
teaching which are broadly aligned with IASP37 recom-
mended pain education. Authors were contacted when
clarity was needed about interventions for the inclu-
sion/decision-making process. Educational interventions
centred around the biomedical model, focusing on con-
tent such as anatomy and biomechanics were not
included. Biomedical education is conceptually very dif-
ferent to biopsychosocial education as it fails to address
lifestyle and ‘moribdogenic’ environmental components
which contribute to chronic diseases.28,40 A biomedical
education has the potential to promote maladaptive
beliefs which negatively impact patient management.18

Studies were eligible for inclusion irrespective of the
delivery method of the education programmes, including

ARTICLE IN PRESS

2 The Journal of Pain Systematic Review - Pain Education in Healthcare



but not limited to, face-to-face, online, blended learning,
short courses or workshops. The programmes were deliv-
ered either to individuals or a group, as a one-off session
or over a number of sessions. The intervention had to tar-
get changes in 1 or all of the following:

1. Pain physiology knowledge;
2. Individuals’ attitudes about pain;
3. Pain management behaviors.
4. Patient outcomes.

Types of Comparison Groups
Studies using usual non-biopsychosocial based educa-

tion control, placebo/sham education, or no education
were included in this study.

Types of Outcome Measures
This systematic review included studies that used out-

come measures to assess 1 of 4 key areas:

! Pain physiology knowledge (eg, the revised pain
neurophysiology questionnaire9

! Students’/HCPs’ attitudes and beliefs regarding peo-
ple with chronic pain such as the Health Care
Providers’ Pain and Impairment Relationship Scale
(HC-PAIRS),35 and Fear-Avoidance Belief Question-
naire (FABQ).54

! Pain management clinical behaviors (eg, manage-
ment of real patients, patients’ notes, patient
vignettes).

! Patient outcomes as measured in clinic.

Given the nature of the constructs being assessed (eg,
pain management behaviors), non-validated outcome
measures were considered on a case-by-case basis.

Measuring Clinical Significance of
Outcomes
The outcomes for this systematic review were HCP

students’/HCPs’ knowledge attitudes, clinical behavior
and patient outcomes after student/HCP’s exposure to
biopsychosocial pain education. The minimal clinically
important difference (MCID) reflecting a threshold for
meaningful changes in 2 of the outcome measures
(knowledge and attitudes) was 7.3% for knowledge
outcome and 4.6% for the attitudes outcome based
upon thresholds established in Mankelow et al, (2020)52

for HC-PAIRS and RNPQ. These thresholds were origi-
nally tentatively estimated by Mankelow et al (2020)52

as half the baseline SD presented in previous studies
from similar populations.12,14,20,58 The basis for this deci-
sion is that attitudes in 5 out of the 6 selected studies
were measured by HC-PAIRS, thus to continue to use
this MCID is justifiable. For consistency the same
approach was applied to the knowledge outcome mea-
sure in the absence of another established MCID for
knowledge interventions in clinical or educational

literature, and in light of 3 out of 11 of the meta-ana-
lysed knowledge studies using RNPQ. Behavior out-
comes were judged as having magnitudes of effect sizes
derived from Chen, Cohen and Chen’s (2010)11 proposed
method wherein odds ratios of 1.68 equate to a small
magnitude effect size, 3.47, medium magnitude and
6.71 equates to a large magnitude effect size.

Search Methods for Identification of
Studies

Electronic Searches
The following databases were searched: CINAHL,

AMED, PEDro, Cochrane Central Library, MEDLINE, Sci-
enceDirect, Rehabdata, SportDiscus, EMBASE, ASSIA,
Dentistry and Oral Science, Psycinfo and Education
Research Complete. Grey literature was searched via the
website OpenGrey. Search filters were used to identify
RCTs on MEDLINE, EMBASE and CINAHL. Specialist
librarian assistance was engaged to translate filters for
other platforms without a recognised filter in keeping
with guidance in the Cochrane Handbook for Systematic
Reviews for Interventions.34

Search Strategy
The Population, Intervention, Comparison, Outcomes

and Study design strategy was used to define the scope
of this study. The provisional scoping search revealed that
there were previous studies featuring biopsychosocial
education for physiotherapy, sports therapy and rehabili-
tation students, medics and nurses and the interventions
included pain science education, e-learning interventions
and cognitive behavioral pain management.
Guided by the Population, Intervention, Comparison,

Outcomes and Study structure, the following search
terms for RCTs were used, whilst allowing for variation
of medical subject heading descriptors governed by
individual databases. All medical subject heading
descriptors were exploded to broaden the data set.
Boolean operators were also used for this purpose as
suggested by the Cochrane Handbook for Systematic
Reviews for Interventions.34 For example:
((‘pain’ AND (‘education’ OR ‘curriculum’ OR

‘continuing professional’ OR ‘training’ OR ‘teaching’ OR
‘cognitive functional’ OR ‘PNE’ OR ‘e-learning’)) AND
(‘student’ OR ‘health professionals’ OR ‘nurs*’, OR

‘doctor* OR ‘physiotherap* OR ‘therapist* OR
‘practitioner’ OR ‘medic’ OR ‘midwi* OR ‘paramedic*)
AND
(‘knowledge’ OR ‘attitudes’ OR ‘beliefs’ OR ‘behavior)
Some databases with more limited interfaces such as

PEDro required slightly different approaches to the
search terms used. These were recorded as they were
applied.

Search Other Resources
Bibliographies of all included RCTs were hand

searched for further relevant sources.
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Data Collection and Analysis

Selection of Studies

First Screening

Initially, duplicates were removed from the list of
studies. Study titles and abstracts extracted from the
electronic and hand searches were reviewed indepen-
dently by 2 review authors (J.M. & D.S.) and assessed for
eligibility using Endnote.

Second Screening
Full text articles were then reviewed in their entirety to

ensure their eligibility. Any studies that did not qualify for
eligibility after a second screening were detailed in the
table of excluded studies (see supplementary material)
with reasons for their exclusion. Full text reviews were
undertaken independently by JM & DS. Disagreements
were resolved by consensus. Where consensus could not
be reached, a third reviewer was consulted, C.R.

Data Extraction and Management

Stage 1
Data were extracted independently by 2 reviewers (J.M.

and G.A.) in keeping with Cochrane guidelines.34 Extrac-
tion techniques were reviewed by both reviewers to
ensure uniformity and reproducibility of themethodology
and to minimise errors. Excel data extraction forms were
modified from the Cochrane extraction form, piloted, and
amended to match the data features of this review.34

Data were extracted on the basis of intervention descrip-
tion (including definition), participants (including the
numbers), duration of intervention, mode of intervention,
the outcome measures used and pre-and post-interven-
tion scores with standard deviations. In the case of the
behavior outcome measure the data extracted related to
events and non-events of guideline consistent behavior.
Where this information was not available it was sought
from authors and if they were either unable to provide
the information or did not return contact then the study
was removed from the list of studies or just the meta-anal-
yses as appropriate. Where knowledge and attitude ques-
tionnaires were combined, they were scrutinized by JM
and CR to establish which outcome domain the joint ques-
tionnaire primarily assessed.

Stage 2

Assessment of Methodological Quality

Assessment of risk of bias in included studies. Two reviewers
(J.M. and P.T.) assessed the included studies for risk of
bias (RoB) using the Revised Cochrane RoB 2.0 form.67

KB and KC reviewed Mankelow et al (2020)52 so that
RoB was not assessed by an author of that work, in
keeping with Cochrane guidance, and in order to
reduce RoB. Authors were contacted to clarify any out-
standing queries that may affect the RoB assessment.

Any disagreements in RoB assessment were resolved
through discussion and if agreement could not be
reached then a third reviewer was consulted. The data
were transferred to Revman 5.4 to understand the over-
all RoB.

Dealing with missing data. Authors of 13 papers were con-
tacted to seek data/information that was not published.
Missing data and attrition were reported in the RoB
table. Authors and co-authors of 4 studies did not
respond to a request for further information thus their
studies were excluded as it could not firmly be estab-
lished if their intervention was biopsychosocial and/or
the nature of the control education could not be estab-
lished. Additionally, 4 authors were unable to furnish
missing data and this affected the RoB score for their
studies.

Data synthesis. Where possible, reported mean interven-
tion effects were pooled in a random effects meta-anal-
ysis using Stata 16 software (Statacorp, 1985). Random
effects meta-analyses were selected a priori based on
the philosophical presence (fixed effect) or absence
(random effects) of a “true effect” across the studies.2 A
random effects model was selected as it was more realis-
tic and appropriate to allow that the true effect could
vary from study to study, for example, the effect size
might in theory be different if the participants were
older, or healthier; or if the study used a slightly more
intensive or longer variant of the intervention; or if the
effect was measured more reliably; and other such sour-
ces of variation.

Double data entry was carried out for all results by JM
and GA. Study effect sizes were weighted using the
inverse variance approach. The restricted maximum like-
lihood approach was adopted with the Knapp-Hartung
modification applied. 95% confidence intervals (CIs)
and prediction intervals (PI) were calculated. The PI is
better aligned to the selection of a random effects
model than a CI. In keeping with the philosophical
absence of a true stable effect size across the studies,
the PI represents the likely range in which a new study’s
effect size will fall into, assuming that this future study
is of a similar nature.38 Pooling of data was only under-
taken where there were at least 5 studies to help ensure
sufficient statistical power and relatively precise infer-
ences.39 The results of the meta-analysis can be seen in
the forest plots and funnel plots below in Fig. 3−7.
Where studies did not lend themselves to statistical
pooling due to insufficient studies relating to a specific
outcome measure, they were presented as a narrative
synthesis.

Quantification of heterogeneity. I-squared and tau statis-
tics were used to quantify between-study heterogeneity
in the meta-analyses of continuous level data. Tau is
essentially interpreted in the same way as a standard
deviation. Tau-squared is the variance of the true effects
across studies while tau (T) is the estimated standard
deviation of underlying true effects across studies.2 Sen-
sitivity analyses was carried out where appropriate.
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Data that were not amenable to statistical pooling was
discussed in narrative format.

Quality of evidence. The Grades of Recommendation,
Assessment, Development and Evaluation profiler soft-
ware was used to assess the quality of evidence for out-
comes which were meta-analysed (Table 2). This process
was undertaken by JM and CR.

Results
A summary of the search results can be seen in the

PRISMA diagram below (Fig 1).
In total, 1812 studies were identified (excluding dupli-

cates). Of those, 44 full texts were obtained and evalu-
ated against the inclusion criteria. A further 24 studies
were excluded as they did not meet the inclusion criteria
thus 20 studies were included in this study.
Meta-analyses were undertaken for fifteen studies,

data sets from some of these studies were used for mul-
tiple outcomes as illustrated in Table 1 below. Narrative
analysis was undertaken for 6 studies (1 of these studies
also had an outcome measure that was meta-analysed)
to investigate the change in patient outcome.

Of the 20 studies, 5 involved students alone, 1
included students and clinicians and 14 involved clini-
cians only.

Methodological Quality
Quality appraisals were completed for all 20 papers.

RoB was found to be relatively low overall as shown in
Fig 2 below.
Overall, the areas of greatest RoB occurred in the

blinding of personnel and or participants delivering the
specific intervention. Studies such as Maguire, Chester-
ton and Ryan (2019)50 and Colleary et al (2017)13 clearly
state in the study design description that participants
were blinded though this was not clearly stated in all
studies. However, blinding of the educator does not
appear to have occurred in any study. Blinding of the
outcome assessment was marked as having a high
potential for RoB in most studies however this was in
the absence of an explicit statement in most cases.
Attempts to uncover this information by contacting
authors was largely unsuccessful as the majority did not
respond and this was reflected in the RoB assessment.
Equally, other missing data contributed to the increased
RoB that could not be resolved with enquiries to the
authors. It is acknowledged that it is difficult to blind

Figure 1. PRISMA flow diagram of the search and study selection process.
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study participants and even more so study personnel
delivering educational interventions.
The overall findings of the meta-analyses are shown

in Table 2. The quality of findings scores were graded
as low. This was in part due to a few studies being less
robust in RoB findings, but primarily attributable to the
asymmetry of the statistical analysis between studies
and the imprecision and inconsistency of results.

Knowledge
Data from 1,038 study participants were pooled from

11 studies and the knowledge outcome was dominated
by qualified nurses. These were predominantly female
participants however not all studies provided this infor-
mation. In the case of Johnston et al (2007)41 this infor-
mation was deliberately not collected to avoid
identification of participants. Mean ages were also not
provided in every study but in those that do present
them they vary from between 22 to 36 years of age. The

studies took place in the UK, Canada, USA, Taiwan,
China, Jordan, Germany, Dubai and South Korea. The
interventions varied between one 70 minute lecture to
7 sessions totalling 15 hours over 2 weeks, 10 1-to-1
coaching sessions. Two studies delivered information
online and the others were delivered face-to-face. Out-
come measurement took place using a variety of differ-
ent measures including validated outcome measures
such as the RNPQ9 to specifically devised outcome meas-
ures such as the Lin et al’s (2008)45 own ‘checklist for
knowledge of pain management’ outcome measure.

The effect size data from the 11 RCTs assessing the
impact of biopsychosocial education on knowledge
were established as a percentage to enable pooling
with a higher score indicating better knowledge. There
was a mean improvement in pain knowledge of 18.8 %
(95% CI 12.4−25.3) compared to control (P = .01; low
quality evidence). Heterogeneity was high (I2 = 95%;
tau = §9.19; PI = -2.9 to 40.6). See Fig. 3 and 4 for the
associated forest plot and funnel plot which again sug-
gests publication bias.

Attitudes
The majority of the 2,179 participants from the 6 RCTs

included in this meta-analysis were female and the atti-
tudes outcome was dominated by physiotherapy students
and HCPs. The mean ages varied from 20 to 41 with the
older age groups dominated by qualified HCPs. There was
considerable variation in the form of the intervention,
varying from educational information posted to partici-
pants to multiple lectures and workshops. The lectures var-
ied in duration from 70 minutes to 15 hours with the
latter providing training for the application of the inter-
vention. Studies were based in the UK, Spain and Taiwan.
The majority of the studies used HC-PAIRS for their assess-
ment of attitude. Lin et al (2008)45 used an outcome in
which, unlike HC-PAIRS, a higher score indicated a better
result. Thus, the meta-analysis for the data in this study
was adjusted so that it scored in the same direction as the
HC-PAIRS to enable comparison. Domenech et al (2011)18

also used the FABQ. This enabled a sensitivity analyses

Figure 2. Risk of bias graph: review authors' judgments about each risk of bias item presented as percentages across all included
studies.

Table 1. Studies Used in Meta-Analyses
OUTCOME MEASURE

STUDY KNOWLEDGE ATTITUDES BEHAVIORS

Colleary et al13 x X x
Maguire et al50 x X x
Mankelow et al52 x X x
Lin et al45 x X
Domenech et al18 X x
Evans et al26 X x
Corson et al15 x
Engers et al24 x
Maclaren et al49 x
Zhang et al76 x
Dwyer et al21 x
El-Aqoul et al22 x
Salim et al63 x
Yoo et al75 x
Johnston et al41 x

Legend x − indicating studies from which data was extracted.
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Table 2. Summary of Findings
OUTCOME EFFECT SIZE %

(95% CI)
NO. of participants
(studies)

CERTAINTY COMMENTS

Pain Knowledge (measured
immediately after inter-
vention to 1 mo after
intervention)

18.8 (12.4−25.3) 1038 (11 RCTs) ""## LOW*,y,z,{ A higher score indicates greater knowl-
edge. A change of ≥7.3%k was consid-
ered clinically important.
Biopsychosocially oriented pain educa-
tion may result in a clinically relevant
improvement in pain knowledge.

Pain Attitude (measured
immediately after inter-
vention to 6 mo after
intervention)

-11.28 (-20.37 to 2.19) 2179 (6 RCTs) ""## LOW*,z,x,{ A lower score indicates better attitudes. A
change of ≥4.6%k was considered clini-
cally important. Biopsychosocially ori-
ented pain education may result in a
clinically relevant improvement in pain
attitudes.

Pain management
behaviors

2.39 OR (0.9−5.9) 2181 (7 RCTs) ""## LOW A higher score indicates improved pain
management behaviour. Biopsychoso-
cially oriented pain education may result
in a small to moderate# improvement in
pain management behavior.

Patient outcome NA 2179 (6 RCTs) ""## LOW Studies in which HCP students/HCPs
received biopsychosocial oriented pain
education were not conclusive about the
effect of this intervention upon patient
pain related outcomes.

*The difficulties in blinding personnel was the consistent area of weakness as blind delivery of the intervention difficult to overcome when education is delivered in
person and not without potential for bias when delivered remotely.
yThere were 2 distinct groups of findings amongst these studies.
zThere was clear asymmetry of evidence suggestive of publication bias.
xThere was 1 outlier wherein confidence intervals do not overlap.
{I-squared was above 50%.
kBased on MCIDs established by Mankelow et al.52

#Derived from OR = 1.68 (small magnitude) and 3.47 (medium magnitude) proposed by Chen, Cohen and Chen.11

Figure 3. Forest plot of biopsychosocial pain education versus control for the knowledge outcome. Legend: CI is the distance
between the 2 sideways “points” of the pooled effect green diamond and the PI is the green line. The pooled effect itself is repre-
sented by the vertical points of the diamond.
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between the 2 components of the FABQ reported sepa-
rately, work and physical activity replacing these for HC-
PAIRS. This sensitivity analysis did not alter the findings. As
the Domenech et al (2011)18 study was the only study to
use a beliefs outcome, this outcome is henceforth assimi-
lated under the attitudes outcome as the constructs were
very closely linked.
The effect size data from the 6 RCTs assessing the impact

of biopsychosocial education on attitudes were estab-
lished as a percentage to enable pooling of the results

with a lower score indicating better attitudes to pain. The
mean improvement in attitudes towards function in peo-
ple with chronic pain was -11.3 % (95% -20.4 to -2.2,
P = .02; low quality evidence) compared to control. Hetero-
geneity was high (I2 = 95.08%; tau =§8.4. The PI was -36.6
to 14.04). See Fig. 5 and 6 for the forest plot and funnel
plot for this outcome. The results reflect the small number
of published studies, which were relatively small in sample
size, in which relatively small effect sizes were reported (in
the opposite direction to what was expected).

Figure 4. Funnel plot for studies involved in the knowledge outcome indicating considerable publication bias due to asymmetry
and a paucity of small studies in which relatively small effect sizes were reported.

Figure 5. Forest plot of biopsychosocial pain education versus control for the attitudes outcome. Legend: CI is the distance
between the 2 sideways “points” of the pooled effect green diamond and the PI is the green line. The pooled effect itself is repre-
sented by the vertical points of the diamond.
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Behavior
The 7 meta-analysed studies featuring 2,181 students

and clinicians were not dominated by participants from
any 1 clinical discipline. Two studies exclusively featured
physiotherapists, 1 exclusively studied sports therapy
and rehabilitation students, 1 focussed on a mixed
group of chiropractors, osteopaths and physiothera-
pists, Mankelow et al (2020)52 featured a mixed group
of nursing, midwifery and allied health professional stu-
dents, and Corson et al (2011)15 had a mixture of differ-
ent professional levels of doctors and nurses. One study
featured only GPs.24 Some of these studies did not state
mean age of participants nor gender composition of the
study groups. Of those that did, though the samples
were dominated by female participants there were
some studies with more male participants and others
with close to 50%male participants. The minimum aver-
age age was 19 and the maximum age was 41. The
shortest teaching intervention was a 70-minute lecture
and the longest was 2 sessions of 3 hours each. These
were mainly lecture sessions, some with associated
workshops however 1 education programme involved
information sent only once in the post. Outcome meas-
ures selected for meta-analyses all focussed on the per-
centage of students or clinicians making
recommendations for activity in keeping with guide-
lines after education. Five of them were vignette/case
study which measured hypothetical
behaviors.13,18,26,50,51 These studies examined guideline
concordant behavior in a very similar manner. Corson
et al (2011)15 and Engers et al (2005)24 used patient
notes to evaluate change after education. They also had
other outcome measures that were not meta-analysed

as they were not theoretically aligned with the outcome
measures examining recommendations for activities.
Both of these studies’ other outcomes and associated
findings are narratively discussed. The studies also fea-
tured varying patient groups from hospital patients to
primary care patients to nursing home residents with
dementia.
Other studies measuring behavior changes in students

or clinicians but that were too theoretically disparate to
combine for meta-analysis are narratively described
here. These were Dwyer et al (2020),21 Kalinowski et al
(2015),42 Lin et al (2008),45 Maclaren et al (2008),49

Pieper et al (2018),61 Yoo et al (2019)75 and Zhang et al
(2008).76 They used very different outcome measures of
pain management behavior, including prescription
rates, type of analgesic prescribed, specific prescription
of nonpharmacological treatment such as relaxation
therapies or 1 of 3 types of cognitive behavioral thera-
pies or appropriate use of a pain scale. These behaviors
were observed via auditing of notes, clinician self-
reporting and role-play scenario responses. Pieper et al
(2018)61 measured nurses’ estimation of pain in twelve
nursing homes, whilst Kalinowski et al (2015)42 mea-
sured the incidence of nurses or GPs using non-pharma-
cological treatment. Engers et al (2005)24 measured the
referral rates of GPs to therapy and the prescription of
medication.
The pain management behavior changes were very

varied in studies that were not meta-analysed, and
within 1 study there may be improvements in 1 element
but not another. An example would be Pieper et al
(2018)61 who found that estimated pain did not
decrease but ‘observed’ pain and that prescription of

Figure 6. Funnel plot for studies involved in the attitude outcome indicating considerable publication bias due to asymmetry and
a paucity of small studies in which low or opposite-to-expected values were reported.
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opioid medication increased but paracetamol use did
not. In Kalinowski et al (2015)42 non-pharmacological
treatment by nurses did not increase significantly but by
medical doctors it did. Overall, 6 out of 7 studies showed
improvements in clinician behavior. The improvement
was statistically significant in the majority of studies.
Behavior outcome measures were measured by the

average of appropriate recommendations events data
after intervention and the resulting odds ratio calcu-
lated. Overall low quality evidence found that clinician
behavior improved following biopsychosocial education
compared to control (OR of 2.39, 95% CI 0.9 to 5.9,
P = .06), see Fig 7. The 8 other studies in this systematic
review which examined behaviors but were not fit for
meta-analysis generally also found statistical and/or clin-
ical improvements in clinician behavior. Three studies
concluded nil to variable overall improvement in pain
management behavior.15,42,61 Whilst Corson et al
(2011)15 shows improvement in guideline concordant
recommendations in the parameter selected for meta-
analysis that was thematically uniform with the other
studies, participants had an 8 point list of behaviors to
change in order to be considered guideline consistent;
overall they were found not to have changed behavior
significantly after education. Kalinowski et al (2015)42

found that positive change in pain management behav-
ior was not consistent; the doctors studied made a sig-
nificant change in their use of non-pharmacological
therapies but the nurses did not.
A summary of the twenty studies included in this

study can be found in Table 3.

Patient Outcomes
Six RCTs investigating patient outcomes were deemed

suitable for inclusion and they were set in France, Swe-
den, Bavaria, USA and Netherlands. These RCTs jointly
included 2,179 patients, in primary care and nursing
homes. The intervention for GPs was short in duration,

4 hours in Chassany et al’s (2006)10 study, and outcome
measures used were very varied. They focussed on the
extent of pain relief; outcome measures of the severity
of osteoarthritis, Lequesne index of severity
for osteoarthritis of the hip (LISOH) and the Western
Ontario and McMaster Universities Osteoarthritis Index;
patient perception of treatment and Acetaminophen
use. In Corson et al’s (2011)15 study the intervention con-
sisted of 2 days for GPs and nurses and guidance about
patients intermittently over a 12-month period. The
main outcome measure in the latter study was the
Roland-Morris Disability Questionnaire (RMDQ). Overall
there were some clinically relevant improvements in
patient outcomes such as increased function and
reduced pain. Three studies concluded that there was
no improvement in clinical outcomes.15,43,59

The studies that examined patient outcomes had a
diverse range of outcome measures with Corson et al
(2011)15 primarily using the RMDQ and Chassany et al
(2006)10 using multiple measures including pain relief,
osteoarthritis functional indices and use of medication,
and number of pain sites, intensity and function. Corson
et al (2011)15 found no statistical difference between
RMDQ in the intervention and control groups whilst
Chassany et al (2006)10 found significant changes in
patient outcomes in the patients treated by the trained
group of GPs with reduced pain (P < .0001), increased
function (P < .0001) and better overall perception of
treatment (P = .002).

Whilst there was a diverse range of patient outcome
measures 5 of the studies examined pain intensity. This
should have permitted meta-analyses but it was not pos-
sible to contact all authors to gather specific outcome
data despite multiple attempts.

Kalinowski et al (2015)42 whilst defining their primary
outcome measure as severity of pain in patients, present
data only on the number of participants with pain pre
and post intervention. However the same research
group present the sample population’s pain severity

Figure 7. Forest plot of biopsychosocial pain education versus control for the student/clinician pain management behavior change
outcome.
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data in a later paper, Dr€ager et al (2017).19 They found
that baseline pain levels were very low and that
although pain intensity was lower in patients after the
pain education intervention delivered to clinicians, it
did not lower by their predicted objective of 2 points.
Nevertheless, they observed a significant difference
between patients in the control and intervention group
and their pain intensity and walking ability.
Kutschar et al (2020)43 found that pain intensity

increased in patients and that pain and quality of life
was significantly associated with lower maximum pain
levels. However, they interpreted their results very cau-
tiously citing greater patient and nursing staff aware-
ness of pain. Furthermore, they speculated that their
already complex study type could only be successful if
individual patient intervention measures were intro-
duced suggesting that they found the intervention too
broad and patient outcome measures too broad to ade-
quately measure patient outcome.
Overall existing studies are not conclusive in their

findings about the effect of pain education of clinicians
upon patient outcomes with 3 studies finding that they
do improve outcomes, and 3 studies finding that they
do not. In those studies finding improvement in pain
symptoms these exceeded the 10% threshold for change
cited by NICE (2020)56 guidelines as indicating a MCID.

Discussion
This systematic review aimed to complete a synthesis

of RCTs investigating the effectiveness of biopsychoso-
cial education strategies for students or clinicians com-
pared with a control and its effect upon pain related
attitudes, knowledge, management behaviors, and
patient outcomes. The findings from 15 meta-analysed
RCTs demonstrated that biopsychosocially oriented pain
education may result in a clinically relevant improve-
ment in pain knowledge (18.84%, P = .01) and attitudes
(11.28%, P = .02). The improvements were above the
pre-specified MCID’s however, given the variety of dif-
ferent outcome measures used and the lack of an estab-
lished MCID for these domains within the literature, the
proposed MCIDs should be seen as attempts to helpfully
contextualise the data rather than firm evidence based
thresholds.
Seven studies were included in the meta-analyses of

change in pain management behaviors after biopsycho-
social pain education. This revealed a change that was
not quite statistically significant (P = .06) but of a small
to medium magnitude based on the magnitudes dis-
cussed by Chen, Cohen and Chen (2010).11 Eight other
studies identified as assessing clinical behaviors used a
wide array of outcome measures that were very differ-
ent conceptually and thus rendered the studies unfit for
meta-analysis. However, in general they found that
there was positive change in clinician behavior follow-
ing biopsychosocial education.
The findings for patient outcomes were inconclusive

with half of the studies showing improvement and half

showing an absence of significant change in patients
treated by clinicians or students who had had biopsycho-
social education. Liossi et al (2018)46 also concluded that
there was a paucity of studies investigating patient out-
comes when investigating online pain education for
HCPs. Optimal pain management also requires shared-
decision making with patients57 and there are numerous
factors that could influence this, and therefore patient
outcomes, beyond healthcare knowledge, attitudes and
behaviors. These include patient willingness to self-man-
age, patient knowledge and attitudes30 but also HCP/
organisational ability to optimise the shared decision
making environment for example the provision of time
as well as empathy for patients with pain.55 Capturing all
of these variables in a research study is complex and has
yet to be successfully carried out.
The overall quality of the level of recommendations

was low due to the heterogeneity of the studies, result-
ing in imprecision or a wide CI and inconsistency based
upon the forest plot. Furthermore, whilst authors were
contacted for further information it was not always pos-
sible to obtain the required data/details. This in turn
resulted in studies being rated as having a higher RoB
than they may otherwise have had due to insufficient
information, rather than confirmed flaws in methodol-
ogy. Some studies were better quality RCTs than others
with a low RoB but flaws or absence of information in
other studies reduced the overall quality of all of these
studies. Interestingly those studies with more time
intensive interventions did not necessarily effect the
greatest change in outcomes. A longer teaching inter-
vention may not necessarily apply recognised pedagogi-
cal strategies to enhance learning such as problem
based learning and engaging service users.7

Studies that were not included in this systematic
review, non-RCT studies or studies that were identified as
RCTs but did not meet our criteria for inclusion in this
study generally bore similar resemblance to our findings.
Shaheed et al (2015)65 found significant and favourable
changes in knowledge, attitudes and beliefs after biopsy-
chosocial back pain education. Patiraki et al (2006)60 also
found a significant effect of pain education on total pain
knowledge scores. Poulsen et al (2019)62 found that med-
ical students increased their knowledge and felt more
confident in their future management of patients with
acute pain after biopsychosocial education.
In 2012, Briggs (2012)3 stated that further research

was needed to explore the specific strategies or combi-
nation of techniques for effective pain teaching in dif-
ferent groups. This systematic review is the first to
investigate the effectiveness of methods of pain educa-
tion for student HCPs or HCPs. Briggs (2011)4 concluded
that pain education was inadequate as did Shipton et al
(2018)66 and Watt-Watson et al (2009).72 One of the
main areas of criticism was the tendency to evaluate
teaching through written examination alone and not
clinical assessment, such as objective structured clinical
examination (OSCEs). It was interesting to note that the
only study in this current systematic review evaluating
pain education through pain management behavior
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solely was Chassany et al (2006)10 which involved clinical
participants wherein patient records were scrutinized as
it is undeniably difficult to gather a complete reflection
of pain management behavior from either OSCEs or
vignettes. Studies requiring patient record examination
are ethically, logistically and financially more exacting
than those involving OSCEs or vignettes. Furthermore,
the examination of patient records is not without its dif-
ficulties for outcome assessors due to the variability of
recording between clinicians. Observing clinical records
over a period of time however does enable time for
changes in clinical practice to develop after teaching.
This allows new information to be processed as it can be
difficult to execute in practice immediately after teach-
ing, and confidence to practise new information takes
time to develop.8,25,60,74 Clinical records still present a
potential issue of responses in keeping with social desir-
ability although this may have less of an impact when
records are observed for an extended period.
Exploring the data beyond meta-analyses it is interest-

ing to note in studies such as Domenech et al (2011)18

that there were potentially negative outcomes in the
biomedical education control group, such as exacerbat-
ing maladaptive beliefs which then result in non-guide-
line compliant recommendations for pain management.
In curricula where the content is heavily biased towards
biomedical training, there may be a greater potential to
reaffirm maladaptive beliefs and non-guideline compli-
ant behaviors.
There was considerable heterogeneity between the

interventions used in in all of the studies, barring
Colleary et al (2017),13 Mankelow et al (2020)52 and
Maguire, Chesterton and Ryan, (2019),50 studies which
were produced by this same research group but there
were still differences in participants and the number of
sites of intervention. The asymmetry of the funnel plots
for both the knowledge and attitude studies indicate
considerable publication bias and the meta-regression
tests suggests that a small-study effect was also present
in both knowledge and attitudes outcomes although
neither were assessed as being significant (P = .20 for
knowledge P = .09 for attitudes). This apparent discrep-
ancy is likely due to the regression lacking statistical
power due to the small number of studies included. Fun-
nel plots and publication bias in the behaviors outcome
were not produced due to their reduced precision in
events based data.16

There were more studies including clinician partici-
pants than student participants. Effect sizes for knowl-
edge were similarly large for both students and
clinicians. Students generally showed the greatest mean
effect sizes in behaviors and attitudes. Thus students
may be more amenable to change and they may be bet-
ter targets for biopsychosocial pain education.

Limitations
One limitation of this review is the heterogeneity of

studies. This heterogeneity applies to types and modes
of intervention, types of participants and outcome
measures, however in reporting wide PI s this fact is
acknowledged.

Other limitations include caution in generalising find-
ings to HCPs outwith those included in the analyses;
mainly physiotherapists, sports therapists, nurses and
GPs.

For the purpose of meta-analysis some questionnaires
jointly assessing knowledge and attitudes were amal-
gamated into knowledge analysis if the theoretical con-
struct of the questionnaire lent itself to this. This
amalgamation could be open to debate theoretically.

The limited number of studies reduced the precision
of the estimated effects of the strategies used. Some
studies that may have been eligible for inclusion in both
meta-analysis and narrative review could not be
included because authors were either unable to provide
the additional information required or did not respond
to the request for more information.

Conclusion
Clinically important increases are seen in HCP

students’/clinicians’ pain knowledge and attitudes fol-
lowing biopsychosocial pain education compared with
control education. Small to moderate changes in pain
management behavior were also seen. The findings
regarding patient outcomes were less clear and further
work is needed before firm conclusions can be drawn.
The quality of the evidence was rated low overall due to
study heterogeneity, small study effect, the small num-
ber of studies available and greater RoB in some studies
than others. More high quality RCTs are needed to
explore the effectiveness of biopsychosocial pain educa-
tion for HCPs/HCP students.
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