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Abstract 

Background Many applied postgraduate pain training programs are monodisciplinary, whereas interdisciplinary 
training programs potentially improve interdisciplinary collaboration, which is favourable for managing patients 
with chronic pain. However, limited research exists on the development and impact of interdisciplinary training pro-
grams, particularly in the context of chronic pain.

Methods This study aimed to describe the development and implementation of an interdisciplinary training pro-
gram regarding the management of patients with chronic pain, which is part of a type 1 hybrid effectiveness-imple-
mentation study. The targeted groups included medical doctors, nurses, psychologists, physiotherapists, occupa-
tional therapists, dentists and pharmacists. An interdisciplinary expert panel was organised to provide its perception 
of the importance of formulated competencies for integrating biopsychosocial pain management with a cognitive 
behavioural approach into clinical practice. They were also asked to provide their perception of the extent to which 
healthcare professionals already possess the competencies in their clinical practice. Additionally, the expert panel 
was asked to formulate the barriers and needs relating to training content and the implementation of biopsycho-
social chronic pain management with a cognitive behavioural approach in clinical practice, which was comple-
mented with a literature search. This was used to develop and adapt the training program to the barriers and needs 
of stakeholders.

Results The interdisciplinary expert panel considered the competencies as very important. Additionally, they 
perceived a relatively low level of healthcare professionals’ possession of the competencies in their clinical practice. 
A wide variety of barriers and needs for stakeholders were formulated and organized within the Theoretical Domain 
Framework linked to the COM-B domains; ‘capability’, ‘opportunity’, and ‘motivation’. The developed interdisciplinary 
training program, including two workshops of seven hours each and two e-learning modules, aimed to improve 
HCP’s competencies for integrating biopsychosocial chronic pain management with a cognitive behavioural 
approach into clinical practice.

*Correspondence:
Margot De Kooning
margot.de.kooning@vub.be
Full list of author information is available at the end of the article

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-024-05308-2&domain=pdf


Page 2 of 16Munneke et al. BMC Medical Education          (2024) 24:331 

Conclusion We designed an interdisciplinary training program, based on formulated barriers regarding the man-
agement of patients with chronic pain that can be used as a foundation for developing and enhancing the quality 
of future training programs.

Keywords Persistent pain, Education, Implementation, Health personnel, Communication, Health planning, Expert 
Opinion, Behavior and behavior mechanisms

Introduction
Chronic pain affects approximately 20% of the population 
worldwide [1]. Chronic pain has a tremendous personal 
and socioeconomic impact: it causes the highest number 
of years lived with disability [2] and is the largest cause 
of work-related disability [3, 4]. The intensity, functional 
impact and persistence of pain are influenced by biopsy-
chosocial factors [5–9]. Factors such as comorbidities, 
physical well-being, behaviour, psychosocial well-being 
and environmental aspects can all influence the pain a 
person experiences [5–9]. This understanding of chronic 
pain has shifted management strategies from pure bio-
medical treatments to multimodal approaches acknowl-
edging the complex biopsychosocial nature of chronic 
pain.

Nonetheless, integrating biopsychosocial chronic 
pain management is complex. As a consequence, many 
applied treatments remain biomedically oriented and 
defined as low-value care [10], resulting in poorer pain, 
activity and work-related outcomes [11–13]. In addition, 
patients often consider their treatment to be inadequate 
[1, 14–16]. With decades of education, dozens of guide-
lines and many good intentions to improve care, the gap 
between science and clinical care remains, which lim-
its the implementation of biopsychosocial chronic pain 
management in clinical practice. There are multifacto-
rial reasons why clinical guidelines are poorly adhered to 
by HCPs, e.g. lack of knowledge regarding pain and pain 
management [17–23], HCPs feel that their skills and con-
fidence are insufficient to change their behaviour, which 
is sometimes also not applicable in their clinical practice 
[24–27]. Furthermore, patient ability and preferences 
also affect HCPs’ guideline adherence [21, 28, 29].

Postgraduate training programs could lower these 
barriers by improving HCPs’ knowledge, skills and con-
fidence to facilitate behavioural change. Studies indi-
cate that educational interventions resulted in more 
guideline-adherent’ recommendations regarding activity, 
bed rest and imaging referral [30] and on actual referral 
behaviour [31] than solely providing clinical guidelines, 
although French et al. (2013) found significant differences 
in guideline-adherent imaging recommendations but not 
in actual imaging behaviour [30]. In addition to improved 
guideline adherence, training programs are effective in 
improving HCPs’ knowledge and skills regarding the 

management of pain with effect sizes ranging from small 
to large [32–37]. However, this effect can decline over 
time [38]. Most educational training programs were 
applied to monodisciplinary groups of HPCs, while there 
is a need for interdisciplinary training to facilitate inter-
disciplinary collaboration within healthcare [20, 39, 40]. 
In addition, interdisciplinary collaboration in clinical 
practice is associated with improved psychosocial atti-
tudes and might therefore benefit the mid- and long-term 
effectiveness of training programs [39, 41, 42]. However, 
little is known about the impact of interdisciplinary post-
graduate pain educational training programs, especially 
when focusing on chronic pain. Given the established 
need for interdisciplinary educational training programs 
to improve interdisciplinary collaboration within health-
care [20, 39, 40], the lack of studies examining the impact 
of interdisciplinary postgraduate chronic pain training 
educational programs represents a significant knowledge 
gap. Such interdisciplinary postgraduate chronic pain 
training programs are also challenging, as they have to 
be applicable to all HCPs. Here, we aimed to address the 
significant knowledge gap by developing an interdiscipli-
nary training program about chronic pain for HCPs.

For the reasons outlined above, within this study, we 
describe the development of an interdisciplinary train-
ing program about chronic pain for HCPs. First, an 
interdisciplinary expert panel was organised to identify 
barriers and needs expressed by stakeholders for such an 
interdisciplinary chronic pain training program. Second, 
the identified barriers and needs of stakeholders for a 
chronic pain training program were used for the develop-
ment of an interdisciplinary training program regarding 
the management of patients with chronic pain. This study 
is part of a type 1 hybrid implementation study to evalu-
ate the impact of an interdisciplinary training program 
about chronic pain on HCPs’ knowledge, attitudes, and 
to assess the determinants of implementation behaviour.

Methods
The study was approved by an independent Medical 
Ethical Committee (EC-2021-327) linked to the Univer-
sity Hospital of Brussels, Brussels, Belgium and was in 
accordance with the Guideline for Reporting Evidence-
based practice Educational interventions and Teaching 
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(GREET) [43], Template for Intervention Description 
and Replication (TIDieR) checklist [44] and Standards 
for Reporting Implementation Studies (StaRi) Statement 
[45].

Belgian context
Belgium is a European country with 11.7 million inhabit-
ants and is divided into three regions: Flanders – official 
language Dutch -, Brussels official language Dutch and 
French - and Wallonia – official language French. Bel-
gium has a federal government (Federal Public Service) 
that manages substantial parts of public health. Each 
region has its own governance with powers in fields that 
are connected with its region. In 2019, 7.9% (€37.2  bil-
lion) of the Belgian Gross Domestic Product, is spent on 
health [46]. In 2022, Belgium had approximately 61.858 
medical doctors, 41.535 physiotherapists, 13.255 nurses 
210.079 dentists, 22.508 pharmacists, 14.478 occupa-
tional therapists and 14.641 clinical psychologists [47]. 
However, these are registered HCPs and do not repre-
sent all practising HCPs. Most of the care is coordinated 
by primary care doctors, and access to a physiothera-
pist or occupational therapist requires a referral. Care 
will require expenses by the patient because it is partly 
reimbursed by health insurance – which is mandatory 
for all inhabitants. Approximately 23% of the Belgian 
population has chronic pain [1]. Among primary care 
doctor practices, chronic pain patients account for 33 
to 49% of the consultation, with 81% reporting pain last-
ing for more than a year [48]. Moreover, pain serves as 
the primary motive for consultation in 78% of (sub)acute 
patients and 54% of chronic pain patients [48].

The study consortium consists of three partners: an 
international research group, Pain in Motion, adminis-
tratively embedded at VUB in collaboration with Univer-
sité de Liège, Ghent University, Antwerp University and 
Université Catholique de Louvain; and two primary care 
doctors associations - SSMG and Domus Medica - who 
represent Dutch and French-speaking primary care doc-
tors in Belgium. The Belgian Federal Public Service of 
Health, Food Chain Safety and Environment funded this 
study. Together with affiliated healthcare policy organi-
sations, the Federal Public Service was represented in 
a guidance committee. This committee supervised the 
progress of the study and provided feedback based on 
reports and presentations by the study consortium.

Pain management competencies
Pain management competencies were used as a basis to 
determine if they were appropriate to guide the devel-
opment of the training program, to assess the extent 
healthcare providers meet this standard and as learning 
outcomes for the training program. The competencies 

were based on the book Explain Pain [49] which aims 
to demystify the process of understanding and manag-
ing pain. This was requested within the funding applica-
tion of the Belgian Federal Public Service of Health, Food 
Chain Safety and Environment. Subsequently, the con-
sortium worked collaboratively to refine and formulate 
these competencies until consensus was achieved among 
the members who applied for the grant (JN, CD, MDK, 
MM, & AB). The pain management competencies were:

1. Understand acute and chronic pain within a biopsy-
chosocial framework

a Understand the difference between pain and 
nociception and acute and chronic pain.

b Recognize that the purely biomedical model is 
out-of-date and that the biopsychosocial model 
of pain should be adopted.

2. Assess patients with (chronic) pain comprehensively

a Use questionnaires and interviews to identify 
patients’ biopsychosocial factors which might 
influence pain experience according to the 
PSCEBSM model [9] (pain–somatic factors – 
cognitive factors – emotional factors – behav-
ioural factors – social factors – motivation).

b Assess the patients’ resources, obstacles to 
improvement, and their “readiness to change”.

3. Integrate contemporary pain science into clinical rea-
soning in patients with chronic pain

a Incorporate patients’ biopsychosocial fac-
tors when making decisions regarding chronic 
pain type (e.g. nociceptive, neuropathic and/or 
nociplastic pain), patients’ evaluation and care 
request.

b Design multimodal treatment programs, either 
mono- or interdisciplinary, according to the 
patients’ representations, beliefs, expectations 
and needs, e.g. stress self-management program, 
graded activity program, graded exposure, educa-
tion/reassurance, etc.

4. Provide tailored and patient-centred strategies to 
subacute and chronic pain patients

a Educational strategies:

 i. Understand that pain science education 
(PSE) is a continuous process;
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 ii. Use communication skills to favour therapeutic 
alliance;

 iii. Master pain neurophysiology and the biol-
ogy behind different pain mechanisms 
to be able to explain pain to patients by 
means of metaphors and tools.

b Use a patient-centred approach to define specific 
goals that are meaningful to the patient.

c Manage obstacles to improve the patient’s moti-
vation to change.

d Teach patients pain coping skills aligned with the 
ideas delivered during PSE.

5. Understand the role of HCPs in an interdisciplinary 
perspective

a Understand other healthcare disciplines’ roles in 
successfully managing chronic pain.

b Communicate adequately with other HCPs about 
the management of chronic pain.

Interdisciplinary expert panel
Knowing the priority groups’ setting and the barriers 
and needs to change is essential to achieve successful 
implementation [50–54]. We selected priority groups 
with HCPs working in primary care since these are the 
first HCPs in contact with patients with chronic pain. We 
selected primary care doctors, (home)nurses, psycholo-
gists, physiotherapists, occupational therapists, den-
tists and pharmacists. Although we focused on priority 
groups, the training program was accessible for all HCPs.

An interdisciplinary expert panel was organised 
included 21 experts: a Dutch and a French-speaking 
expert for each priority group, two pain centre special-
ists, two heads of pain centres, a member of a patient 
association and a member of a Belgian organisation that 
focuses on guideline implementation.

The interdisciplinary expert panel completed an online 
questionnaire in which they indicated the importance 
of the established competencies. Additionally, they were 
asked to provide their perceptions of the extent to which 
Belgian HCPs already possess the competencies in their 
clinical practice. Furthermore, the expert panel was 
asked to formulate barriers and needs relating to train-
ing content and the implementation of biopsychosocial 
chronic pain management with a cognitive behavioural 
approach in clinical practice within Belgian healthcare, 
in line with contemporary pain science. They were asked 
to provide the barriers and needs at the level of HCPs, 
patients, organisations and the healthcare system. All 
answers regarding barriers and needs through the online 

questionnaire were included. The answers were accom-
panied by a literature search and discussed during the 
first meeting to provide a deeper understanding of the 
barriers, needs and specific context variables relevant to 
the implementation study. We used a framework to guide 
and organise the barriers and needs, and to characterise 
interventions and policies to change behaviour [55]. This 
framework consists of the Theoretical Domain Frame-
work, containing 14 domains regarding behavioural 
change, which were mapped into the COM-B model. The 
COM-B model is a guide to design interventions, and 
include the domains ‘capability’, ‘opportunity’, and ‘moti-
vation’ [56]. Three online meetings with the expert panel 
were organised, one to discuss the barriers and needs, 
one to evaluate the patient materials and one to evalu-
ate the training program prior to implementation. The 
expert panel received an update about the results of the 
training program after the completion of the implemen-
tation process.

Chronic pain training program
An original and interactive blended learning training pro-
gram was developed including two e-learning modules 
and two face-to-face workshops based on the barriers 
and needs formulated by the literature search and expert 
panel. The training program aimed to improve HCP’s 
competencies for integrating biopsychosocial chronic 
pain management with a cognitive behavioural approach 
into clinical practice. Both a Dutch and French version 
was developed. Each e-learning module last approxi-
mately 1 h, and the each workshop 7 h. This amount of 
training hours is commonly applied and reported to be 
effective in changing knowledge, attitudes and determi-
nants of implementation behaviour [57, 58].

The e-learning modules provided the theoretical basis 
to the participants and maximised the time for interac-
tions and skills training during the workshops. The two 
workshops – in interdisciplinary groups - were designed 
to focus on skill training and practical implementation 
of biopsychosocial model and improved communication 
techniques and PSE for a cognitive behavioural approach 
in clinical practice, because this is applicable and essen-
tial to all HCPs [59–66]. Approximately a month was 
planned between both workshops so participants can 
practice in their clinical practice and their experience 
can be discussed during their second workshop. We 
used a variety of educational methods, such as interac-
tive lessons, video materials, local opinion leaders [67], 
demonstrations, illustrations, assignments, skills train-
ing, clinical reasoning training, goal settings, role play-
ing, case studies and interdisciplinary discussions, and 
peer- and teacher feedback to improving the learning 
process [67–70]. Interdisciplinary collaborative exercises 
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were applied to facilitate uniformity in communication 
and chronic pain management approach, and improved 
collaboration in clinical practice. These methods were 
used to reduce the barriers and accommodate the needs 
formulated by the expert panel to implement the biopsy-
chosocial model, corresponding to HCPs’ current best-
evidence approach in line with modern pain sciences [41, 
69]. Both workshops included mandatory phases in com-
bination with optional phases that could be adapted to 
the expectations and needs of the participants.

After participating in the training program, partici-
pants were asked if they were interested in sharing their 
name, work address(es) and contact details. With this 
information, an interactive map was developed and 
shared with all participants to improve their interdiscipli-
nary collaboration. The local trainers aimed to facilitate 
a sustainable change by acting as a chronic pain resource 
person for the HCPs in the geographic areas after the 
implementation study.

Patient materials
Patient materials were developed to support the inte-
gration of the biopsychosocial model and PSE in clini-
cal practice and the quality of PSE for patients with 
chronic pain. The patient materials included posters, 
a patient booklet – which was an update from an exist-
ing PSE booklet [71] - and videos explaining pain were 
created by collaborating with the Retrain Pain Foun-
dation by making videos from their PSE slides [72]. A 
panel of five Dutch-speaking and five French-speaking 
patients with chronic pain were organised to co-design 
these materials. These patients were recruited from two 
chronic pain patient organisations and within the univer-
sity hospital of Brussels (UZ Brussel). The patient panel 
discussed patients’ needs, information and messages that 
were important to patients and provided feedback on the 
developed materials. The patient materials discusses the 
impact of pain, why we feel pain, the difference between 
acute and chronic pain, the role of the nervous system 
and the brain, an overprotective alarm system and con-
tributing factors, and how to manage chronic pain (e.g. 
improve understanding about pain, beliefs and expec-
tations, active lifestyle, stress management, social life, 
sleep, positive and negative effects of medication, self-
management and the support from HCPs. The patient 
materials were evaluated based on the following criteria: 
‘clarity’, ‘content’, ‘usefulness’, ‘layout’, ‘understandability’, 
‘added value or not’, ‘consistency’ and ‘suggestions for 
improvements’ by the expert panel and patient panel. 
All materials were updated based on their feedback to 
improve quality.

Trainer recruitment and train‑the‑trainer workshop
Each training was provided by a pair of teachers: an 
expert teacher and a local expert. The experts were affili-
ated with the consortium, graduated as HCPs, had expe-
rience with teaching, and were familiar with chronic 
pain, the biopsychosocial model and PSE. The local 
experts were HCPs working in the geographic area of 
training implementation and helped to tailor the train-
ing program to the local context, i.e. taking into account 
the sociocultural diversity of the patient population in 
the geographic area and the local, formal and informal 
networks of HCPs. The criteria for local trainer were as 
follows: fluent in Dutch or French, three days a week of 
work with patients with chronic pain in the geographic 
areas of implementation, expertise in chronic pain, a 
biopsychosocial perspective, ability to participate in the 
train-the-trainer workshop, and ability to provide at least 
two workshops.

The train-the-trainer workshops were implemented to 
secure the quality of the trainers and to ensure that the 
trainers’ knowledge and attitudes were in line with the 
training content. It included online one-on-one training 
sessions and discussions about chronic pain organised 
by the expert trainer with whom the local trainer forms 
a training duo. This personal train-the-trainer workshop 
provided the opportunity to adapt it to the needs of the 
expert and local trainer. In addition, group meeting(s) 
with other local trainers were organised for more general 
discussions to ensure that the core of the training pro-
gram was the same for all training duos. At the end of the 
train-the-trainer workshop, all trainers completed the 
Knowledge And Attitudes of Pain questionnaire to assess 
their level of knowledge and attitudes toward pain in line 
with modern pain science [73, 74]. Trainers received a fee 
of €350 for participating in the train-the-trainer work-
shop and a fee of €600 for each day of provided work-
shops for HCPs.

Recruitment of healthcare professionals
We aimed to train 500 HCPs at minimum within a total 
of 25 groups with approximately 20 to 25 HCPs — five 
training groups in each implementation area; Antwerp, 
Gent (both Flanders), Brussels (Brussels), Namur, and 
Liege (both Wallonia). We prioritised recruitment of 
HCPs working in the cities where we implemented the 
training to facilitate interdisciplinary collaboration dur-
ing and after the training program. If there were still 
available spots for a training group a month prior to the 
training date, the recruitment was expanded to a wider 
geographical area. Therefore, all HCPs in Belgium were 
eligible to register for the training program. HCPs were 
recruited through multiple methods and networks. The 
consortium collaborated with organisations associated 
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with HCPs in primary care, the Federal Public Service, 
and organisations connected to the study to recruit 
HCPs. All organisations shared information and flyers 
on their website, magazines, social media and/or within 
their network.

Participants received continuing education credits for 
participating in the training program to stimulate par-
ticipation. The cost of the training programs was cov-
ered within the funding. Therefore, the training was free 
for participants, making the training also accessible for 
HCPs with fewer financial resources. In addition, the 
training program was implemented at various days of the 
week - Monday to Saturday - and various periods of the 
day - morning and afternoon or afternoon and evening 
- so that it enabled most HCP to participate within their 
work scheme.

Data collection and evaluation
HCPs were recruited from August 2021 to May 2022 and 
October 2022 to June 2023. Workshops were organised 
from October 2021 to June 2022 and March 2023 to July 
2023. Within this study, the results of implementing the 
training program will be analysed and reported in sepa-
rate papers. These separate papers will report the short 
and mid-term changes in HCPs’ knowledge, attitudes and 
guideline adherence regarding chronic pain and HCP’s 
confidence regarding low back pain. In addition, we will 
assess HCP’s barriers and needs of integrating the cogni-
tive behavioural approach. Furthermore, HCPs’ training 
satisfaction will be evaluated after each workshop and 
after six months. All HCPs who enrolled in the training 
program were invited to take part in the studies. Each 
participant was requested to complete an informed con-
sent form.

Results
Interdisciplinary expert panels’ perception 
towards competencies
Within the interdisciplinary expert panel, 17 of the 21 
members completed the questionnaire in which they 
indicated their perceptions of the importance of the com-
petencies and the extent to which Belgian HCPs already 
possess the competencies in their clinical practice. The 
expert panel considered 9 competencies as ‘very impor-
tant’ to ‘extremely important’, see Fig. 1. One of the main 
competence – ‘integrate contemporary pain neuroscience 
into clinical reasoning in patients with chronic pain – 
and a sub competence ‘Use questionnaires and interviews 
to identify patients’ biopsychosocial factors which might 
influence pain experience according to the PSCEBSM 
model - were rated between ‘moderately important’ and 
‘very important’. Originally, the questionnaire asked 
for the importance of integrating contemporary pain 

neuroscience into clinical reasoning. During the meet-
ing, the expert panel recommended that ‘integrating pain 
neuroscience into clinical reasoning’ was seen as impor-
tant when pain science does not solely focus on neuro-
physiology. Therefore, the competence was changed to 
‘pain science’. The importance regarding the use of ques-
tionnaires were seen as less important compared to other 
competencies. Its perception the extent to which Belgian 
HCPs already possess the competencies in their clinical 
practice ranged from ‘neutral’ to ‘agree’. This showed that 
there was large room for improvement on all competen-
cies and that the training program needed to take the 
low competence in account within the training program. 
This was done by discussing the importance of the com-
petencies and making it accessible and understandable 
for HCPs who have less experience and possession of the 
competencies in their clinical practice.

Barriers and needs
All 21 members of the interdisciplinary expert panel 
completed the questionnaire or participated in the meet-
ing relating to stakeholders’ barriers and needs concern-
ing training content and the implementation of chronic 
pain management with a cognitive behavioural approach 
in clinical practice within Belgian healthcare, in line with 
contemporary pain science. The questionnaire and meet-
ing with the interdisciplinary expert panel and literature 
search identified a large variety of barriers and needs 
which are presented in the Theoretical Domain Frame-
work for behavioural change linked to COM-B domains, 
see Table 1.

In summary, the barriers and needs reflected the 
importance of the competencies. Based on the domain of 
psychological capabilities, the training program needed 
to improve HCPs’ knowledge and especially skills related 
to a biopsychosocial approach and interdisciplinary col-
laboration for the management of patients with chronic 
pain. It was advised to develop a general chronic pain 
course which was not too complex, however, there was a 
stronger need to focus on improving skills than improv-
ing knowledge.

The social and physical opportunities domain showed 
that many environment factors, such as the biomedical 
perspectives of healthcare and society, and the lack of 
biopsychosocial education regarding pain, could limit the 
acceptance of the biopsychosocial model by the partici-
pants. In addition, it showed implications for implemen-
tation in clinical practice, such as lack of time, resources 
and support for HCPs and patients. Furthermore, based 
on the domain of motivation, many HCPs have a lack of 
interest in the management of patients with chronic pain 
and interdisciplinary collaboration. In addition, HCPs 
have less confidence in assessing psychosocial factors, 



Page 7 of 16Munneke et al. BMC Medical Education          (2024) 24:331  

believe that patients have less interest in a biopsycho-
social approach and pain education, do not encour-
age patient goals focused on self-management and 
quality of life, and have negative emotions relating to pain 
management.

Training program
E‑learning modules
The first e-learning module - of approximately one hour 
- aimed at achieving competencies 1, 2 and 3 (1. Under-
stand acute and chronic pain within a biopsychosocial 
framework; 2. Assess patients with (chronic) pain  com-
prehensively; 3. Integrate contemporary pain science 
into clinical reasoning in patients with chronic pain). It 
included an “introduction” part explaining the ration-
ale and learning outcomes of the teaching programme 
and necessary basic theoretical parts, e.g. the impact of 
chronic pain on patients and society, definitions of pain, 

physiology of acute pain and chronic pain, the biopsy-
chosocial model, biopsychosocial factors related to 
chronification and persistence of pain (e.g. stress, anxiety, 
catastrophising, depression, misbeliefs, insomnia, inac-
tivity, etc.), and types of pain (nociceptive, neuropathic 
and nociplastic pain).

The second e-learning module aimed at achieving com-
petencies 3, 4 and 5 (3. Integrate contemporary pain sci-
ence into clinical reasoning in patients with chronic pain; 
4. Provide tailored and patient-centred strategies to suba-
cute and chronic pain patients; 5. Understand the role of 
HCPs in an interdisciplinary perspective).

This module started with a summary of the first 
e-learning module, after which it introduced patient-cen-
tred approach, attitudes, beliefs, motivation and coping 
of patients, PSE strategies, metaphors, the importance of 
the words used with patients, goal-setting, obstacles for 
change, motivational interviewing, self-management and 

Fig. 1 Expert panels’ perception towards the importance and HCPs’ possession of competencies in clinical practice. Importance of competencies: 
1 = not important at all, 2= slightly important, 3 = moderately important, 4 = very important, 5 = extremely important. HCPs’ possession 
of competencies: 1 = totally disagree, 2 = disagree, 3 = neutral, 4 = agree, 5 = totally agree. Higher scores reflect higher importance and stronger 
possession of HCPs’ competencies in clinical practice. PSCEBSM = pain – somatic factors - cognitive factors – emotional factors – behavioural factors 
– social factors – motivation
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lifestyle, needs and expectations of patients, commonly 
applied modalities/treatments (e.g. imaging, medication, 
hands-on techniques, and exercise) and the mono- and 
interdisciplinary approach in the management of chronic 
pain.

The e-learning modules used interactive educational 
methods to activate the participants’ prior knowledge 
and experience together with an efficient integration with 
what is new. The content was delivered through video 
animations, expert interviews and short texts. Reflection 
questions complemented the content during and after 
slides and within a test at the end of each session (such 
as quizzes, multiple-choice tests and open questions on 
which the participants received automated feedback).

Face‑to‑face workshops
The key aspects of the training program were a biopsy-
chosocial pain assessment, specific patient-centred com-
munication techniques and biopsychosocial treatment 
programs integrating PSE. The interdisciplinary training 
program can be found in Online Resource 1.

The first workshop aimed to provide knowledge and 
skills needed to integrate biopsychosocial (pain) assess-
ment of patients successfully and to give the first intro-
duction to PSE in their practice and to integrate the 
model and contemporary pain science into clinical rea-
soning in patients with chronic pain (competencies 1–4). 
The workshop included lecturing, exercises, interdiscipli-
nary group discussions, and skills training relating to pain 
assessments, communication, PSE and their barriers and 
needs to implementing in their clinical practice. After the 
first workshop, participants received exercises to imple-
ment and practice biopsychosocial pain assessment, spe-
cific patient-centred communication techniques and PSE 
in their clinical practice. Participants received a poster 
providing key messages for patients regarding chronic 
pain, a patient booklet to support PSE in their clinical 
setting and the link to the patient videos. All French and 
Dutch patient materials can be found on the website of 
Pain in Motion http:// www. paini nmoti on. be/ patie nts/ 
infor mation- about- persi stent- pain.

The second workshop aimed to provide the ability to 
tailor and apply patient-centred strategies to subacute 
and chronic pain and to understand the role of HCPs 
from an interdisciplinary perspective. The workshop 
included lecturing, exercises, interdisciplinary group dis-
cussions, and skills training relating to providing PSE, 
motivational interviewing, patient-centred approach, 
mono-/interdisciplinary approach and communication 
between HCPs.

Both workshops contained nine mandatory phases with 
objectives per phase and two optional phases to adapt 
the training to the needs of the participants in the group. 

We evaluated if these phases were applied and achieved 
through discussions with participants and questions and 
observations by the trainers. The degree to which the 
participants were satisfied with the workshops was evalu-
ated by a satisfaction questionnaire after each workshop.

Adaptations during the implementation process
The workshops were slightly adapted during the pro-
cess of implementation. However, the core elements of 
the workshops remained the same. After the first three 
workshop groups, a group discussion about the factors 
influencing pain at the start of the first workshop was 
removed because participants thought it had less added 
value in addition to the e-learning modules. Further-
more, participants wanted more time for PSE exercises, 
so a motivational interviewing exercise was moved to 
the second workshop. In the second workshop, a moti-
vational interviewing exercise was simplified due to diffi-
culties experienced by participants. Furthermore, during 
the implementation process, minor adjustments were 
made in slides to support teachers’ lecturing.

For the first four workshop groups, we aimed to recruit 
approximately 20 HCPs for each group. However, many 
participants cancelled last minute due to situations relat-
ing to COVID-19. Therefore, in agreement with the 
trainers, group sizes were increased to approximately 25 
for the remaining 11 workshop groups to train a mini-
mum of 300 HCPs but assure the quality of the training 
program.

Discussion
The developed interdisciplinary training program regard-
ing the management of patients with chronic pain 
included a two 7-hour workshops and two e-learning 
modules - aimed to improve HCP’s competencies for 
integrating biopsychosocial chronic pain management 
with a cognitive behavioural approach into clinical prac-
tice. A large variety of barriers and needs were formu-
lated - by the interdisciplinary expert panel and literature 
search - relating to training content and the implemen-
tation of chronic pain management with a cognitive 
behavioural approach in clinical practice. This provided 
valuable insight into the challenges for the implementa-
tion study and for HCPs, which was used to adapt the 
training program to the Belgian context. This study is 
part of a type 1 hybrid implementation study to assess 
the impact of such chronic pain training programs on the 
knowledge, attitudes and behaviour of HCPs regarding 
chronic pain management, aiming for higher value care 
for patients with chronic pain [82].

Recently, Slater et  al. (2022) designed a framework in 
Australia, which is a blueprint for shaping interdiscipli-
nary training about chronic pain with patients, HCPs and 

http://www.paininmotion.be/patients/information-about-persistent-pain
http://www.paininmotion.be/patients/information-about-persistent-pain


Page 12 of 16Munneke et al. BMC Medical Education          (2024) 24:331 

pain educators [83]. This framework identified gaps and 
training targets based on priorities in pain care. Although 
this study was performed in the Australian context, the 
identified gaps and training targets are closely aligned 
with the competencies and content of the training pro-
gram. It is therefore most likely that our competen-
cies and related barriers and needs are generalizable 
for many contexts in healthcare worldwide. However, it 
remains unknown what the optimal dose, intensity and 
frequency of trainings are needed to address these bar-
riers and needs and to obtain the competencies. Our 
training program lasted two days, which is a commonly 
applied duration and has been effective in previous stud-
ies to obtain the competencies by improving knowledge, 
attitudes and behaviour of HCPs [37, 38, 58, 84]. Other 
studies used training programs ranging from a workshop 
of multiple hours [32, 84], multiple workshops of a few 
hours [36] to multiple days [85, 86]. These studies - with 
both fewer and more hours of workshops - found sig-
nificant improved knowledge and skills regarding pain 
knowledge or to educate patients about pain, indicating 
that obtaining the competencies is feasible. However, the 
training programs were monodisciplinary and a detailed 
training program was not published, making it difficult 
to compare. Konsted et al. (2019) published a brief train-
ing program that aimed to support physiotherapists and 
chiropractors’ integration of the biopsychosocial low 
back pain management with a cognitive behavioural 
approach in clinical practice [85]. This training program 
also included two-day workshops, had similar compe-
tences to obtain and a similar mix of theoretical and skills 
training, was shown to be feasible and effective in chang-
ing clinical behaviour [57, 87]. In addition to the training 
programs reported above, our training program included 
two e-learning modules to support the workshops, which 
potentially improved the learning experience and satis-
faction of participants [88]. To our knowledge, no other 
interdisciplinary training program plans are available on 
the topic of pain.

A strength of this study was the co-design with a large 
interdisciplinary expert panel who formulated barriers 
and needs of stakeholders and the use of a framework 
to organise factors relating to behavioural change [56]. 
These addressed barriers and needs, together with a 
blended learning design and interactive teaching meth-
ods, improved the quality of the training for HCPs in 
Belgium [51, 52]. Furthermore, the two-day training 
program available for all HCPs and targeted for seven 
disciplines makes it feasible to implement and scale-up 
for a large population of HCPs and many healthcare sys-
tems. Furthermore, the training program was updated  

during the implementation process to improve the train-
ing based on the experiences of the trainers and par-
ticipants. Another strength is the availability of patient 
materials - which was developed with a patient panel - as 
support for HCPs to integrate PSE within clinical practice. 
Lastly, the training program was implemented in five dif-
ferent areas of Belgium, in two different languages, and 
is available in Dutch, French and English. However, this 
study also has several limitations. A more intensive co-
design throughout the process with experts and patients 
may have improved the quality of the training program. 
Furthermore, the formulated barriers and needs were 
based on a literature search and the expert panel; no  
systematic literature review was conducted, which could 
have resulted in some barriers and needs being missed. 
Besides, the estimated pre-intervention HCPs’ possession 
of competencies in their clinical practice was based on the 
expert panels’ perception and was not based on a large 
scale survey. Moreover, the training program includes 
several learning outcomes related to competencies that 
pose challenges to assess or which are not covered by 
the initial evaluation plan. Consequently, determining 
the achievement of some learning outcomes within this 
implementation study may remain inconclusive.

This study can potentially serve as a foundation for 
future training, thereby saving the time and resources 
required to develop training programs de novo. How-
ever, training programs need to be further developed and 
cross-culturally adapted within the geographic areas of 
implementation. To improve this process, more training 
programs should be available to facilitate learning from 
other training programs, e.g. to provide insight into how 
many hours of practical training is desired or which ele-
ments of the training facilitate learning the most effective. 
By reducing the differences between postgraduate train-
ing programs, we might also reduce the differences in 
knowledge and attitudes between HCPs and potentially 
improve their interdisciplinary collaboration [89]. Many 
factors play an important role in the learning experience 
of HCPs and their behaviour change, and many factors 
seem poorly understood. Hence, the publication of train-
ing programs by projects and studies should be encour-
aged, and the effectiveness of such training programs and 
their implementation process in clinical practice should 
be assessed. Furthermore, studies are needed to compare 
the effect of interdisciplinary versus monodisciplinary 
training programs. Although interdisciplinary training 
groups can facilitate interdisciplinary collaboration, they 
may introduce variation in the learning effect, as training 
that focuses on knowledge or skills may not be equally 
relevant across disciplines [90].
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Conclusion
To address the significant knowledge gap of studies exam-
ining the effectiveness of interdisciplinary postgraduate 
chronic pain training programs, as well as the established 
need for interdisciplinary training to improve interdisci-
plinary collaboration within healthcare, an interdiscipli-
nary training program was developed to improve HCP’s 
competencies for integrating biopsychosocial chronic 
pain management with a cognitive behavioural approach 
into clinical practice for the treatment of patients with 
chronic pain. To do so, an interdisciplinary expert panel 
was created to identify the barriers and needs of stake-
holders for such a chronic pain training program. The 
identified barriers and needs of stakeholders for a chronic 
pain management training program were used for the 
development of the interdisciplinary pain management 
training program. In addition, the training program can 
be used as a foundation for developing and enhancing the 
quality of future training programs.

Abbreviations
HCP  Healthcare professional
PSE  Pain science education
PSCEBSM-model  Pain – somatic factors - cognitive factors - emotional fac-

tors - behavioural factors - social factors – motivation

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12909- 024- 05308-2.

Supplementary Material 1. 

Acknowledgements
The authors would like to acknowledge all members of the expert panel and 
patient panel for their valuable contributions.
We are grateful for Jean-Philippe Agelas, Leen Vermeulen, Veerle Van Hoesten-
berghe, Imane Hafid, Lisa Ortscheid, Margaux Aron, Sofie Habets, and Yannick 
Depas for providing the courses and sharing your experiences to update the 
training program.
Special thanks to all organisations that collaborated to successfully implement 
the study in Antwerp, Brussels, Ghent, Namur and Liege.
We would like to thank the members of the guidance committee of the 
implementation study for successfully guiding the implementation study.
We are also thankful for Matijs van den Eijnden for providing input to apply 
motivational interviewing in our training program.
Finally, we would like to express our appreciation to all HCPs who participated 
in the study.

Authors’ contributions
CD, JN, AB, MM and MDK wrote the original study plan, applied and received 
the funding for the implementation study. WM conducted the expert panel 
meetings, data collection and analysed the data under supervision from 
MDKWM, CD, JN and MDK developed the training program with support from 
all authorsCD and CM translated the training program into French WM, CD, 
AB, EK, CM and MDK carried out the implementation WM and MDK wrote the 
manuscript with support from all authors. All authors read and approved the 
final manuscript.

Funding
This study was funded by the Belgian Federal Public Service of Health, Food 
Chain Safety and Environment, EBP/DC/NYU/2019/01. The authors declare 
that they have no competing interests.

Availability of data and materials
The complete and more detailed training program and materials are available 
in French and Dutch from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was performed in line with the principles of the Declaration of Hel-
sinki. Approval was granted by the Medical Ethical Committee (EC-2021-327) 
linked to the University Hospital of Brussels, Brussels, Belgium. All participants 
provided informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Physiotherapy, Human Physiology and Anatomy, Faculty 
of Physical Education and Physiotherapy, Vrije Universiteit Brussel, Brussels, 
Belgium. 2 Pain in Motion International Research Group (PiM)https://painin-
motion.be/. 3 Department of Sport and Rehabilitation Sciences, University 
of Liège, Liege, Belgium. 4 Department of Health and Rehabilitation, Unit 
of Physiotherapy, Institute of Neuroscience and Physiology, University 
of Gothenburg, Gothenburg, Sweden. 5 Department of rehabilitation medicine 
and physiotherapy, University Hospital Brussels, Brussels, Belgium. 6 Société Sci-
entifique de Médecine Générale (SSMG), Brussels, Belgium. 7 Domus Medica, 
Antwerp, Belgium. 8 Department of Physical and Rehabilitation Medicine, 
Cliniques universitaires Saint-Luc, Brussels, Belgium. 9 MOVANT research group, 
Department of Rehabilitation Sciences and Physiotherapy, Faculty of Health 
Sciences and Medicine, University of Antwerp, Antwerp, Belgium. 

Received: 23 August 2023   Accepted: 13 March 2024

References
 1. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic 

pain in Europe: prevalence, impact on daily life, and treatment. Eur J Pain. 
2006;10(4):287–333. https:// doi. org/ 10. 1016/j. ejpain. 2005. 06. 009.

 2. Global Burden of Disease Study C. Global, regional, and national 
incidence, prevalence, and years lived with disability for 301 acute and 
chronic diseases and injuries in 188 countries, 1990–2013: a systematic 
analysis for the global burden of disease study 2013. Lancet (London, 
England). 2015;386(9995):743–800. https:// doi. org/ 10. 1016/ s0140- 
6736(15) 60692-4.

 3. Andersson GB. Epidemiological features of chronic low-back pain. Lancet 
(London England). 1999;354(9178):581–5. https:// doi. org/ 10. 1016/ S0140- 
6736(99) 01312-4.

 4. Waddell G, Burton AK. Occupational health guidelines for the manage-
ment of low back pain at work: evidence review. Occup Med (Lond). 
2001;51(2):124–35. https:// doi. org/ 10. 1093/ occmed/ 51.2. 124.

 5. Fillingim RB. Individual differences in pain responses. Curr Rheumatol 
Rep. 2005;7(5):342–7. https:// doi. org/ 10. 1007/ s11926- 005- 0018-7.

 6. Lumley MA, Cohen JL, Borszcz GS, Cano A, Radcliffe AM, Porter LS, et al. 
Pain and emotion: a biopsychosocial review of recent research. J Clin 
Psychol. 2011;67(9):942–68. https:// doi. org/ 10. 1002/ jclp. 20816.

 7. Meeus M, Nijs J. Central sensitization: a biopsychosocial explanation 
for chronic widespread pain in patients with fibromyalgia and chronic 
fatigue syndrome. Clin Rheumatol. 2007;26(4):465–73. https:// doi. org/ 10. 
1007/ s10067- 006- 0433-9.

 8. McLean SA, Clauw DJ, Abelson JL, Liberzon I. The development of 
persistent pain and psychological morbidity after motor vehicle collision: 
integrating the potential role of stress response systems into a biopsy-
chosocial model. Psychosom Med. 2005;67(5):783–90. https:// doi. org/ 10. 
1097/ 01. psy. 00001 81276. 49204. bb.

 9. Wijma AJ, van Wilgen CP, Meeus M, Nijs J. Clinical biopsychosocial physi-
otherapy assessment of patients with chronic pain: the first step in pain 

https://doi.org/10.1186/s12909-024-05308-2
https://doi.org/10.1186/s12909-024-05308-2
https://doi.org/10.1016/j.ejpain.2005.06.009
https://doi.org/10.1016/s0140-6736(15)60692-4
https://doi.org/10.1016/s0140-6736(15)60692-4
https://doi.org/10.1016/S0140-6736(99)01312-4
https://doi.org/10.1016/S0140-6736(99)01312-4
https://doi.org/10.1093/occmed/51.2.124
https://doi.org/10.1007/s11926-005-0018-7
https://doi.org/10.1002/jclp.20816
https://doi.org/10.1007/s10067-006-0433-9
https://doi.org/10.1007/s10067-006-0433-9
https://doi.org/10.1097/01.psy.0000181276.49204.bb
https://doi.org/10.1097/01.psy.0000181276.49204.bb


Page 14 of 16Munneke et al. BMC Medical Education          (2024) 24:331 

neuroscience education. Physiother Theory Pract. 2016;32(5):368–84. 
https:// doi. org/ 10. 1080/ 09593 985. 2016. 11946 51.

 10. Hartvigsen J, Kamper SJ, French SD. Low-value care in musculoskeletal 
health care: is there a way forward? Pain Pract. 2022;22(S2):65–70. https:// 
doi. org/ 10. 1111/ papr. 13142.

 11. Darlow B. Beliefs about back pain: the confluence of client, clinician and 
community. Int J Osteopath Med. 2016;20:53–61. https:// doi. org/ 10. 
1016/j. ijosm. 2016. 01. 005.

 12. Chibnall JT, Tait RC, Andresen EM, Hadler NM. Race differences in diagno-
sis and surgery for occupational low back injuries. Spine (Phila Pa 1976). 
2006;31(11):1272–5. https:// doi. org/ 10. 1097/ 01. brs. 00002 17584. 79528. 9b.

 13. Christe G, Nzamba J, Desarzens L, Leuba A, Darlow B, Pichonnaz C. Physi-
otherapists’ attitudes and beliefs about low back pain influence their 
clinical decisions and advice. Musculoskelet Sci Pract. 2021;53:102382. 
https:// doi. org/ 10. 1016/j. msksp. 2021. 102382.

 14. Voerman J, Chomrikh L, Huygen F, Nederland A, Nvacp B, Nederland DO, 
et al. Patiënttevredenheid Bij Chronische pijn. Soest: SWP; 2015.

 15. Smalbrugge M, Jongenelis LK, Pot AM, Beekman ATF, Eefsting JA. Pain 
among nursing home patients in the Netherlands: prevalence, course, 
clinical correlates, recognition and analgesic treatment – an observa-
tional cohort study. BMC Geriatr. 2007;7(1):3. https:// doi. org/ 10. 1186/ 
1471- 2318-7-3.

 16. van Herk R, Boerlage AA, van Dijk M, Baar FPM, Tibboel D, de Wit R. Pain 
management in Dutch nursing homes leaves much to be desired. Pain 
Manage Nurs. 2009;10(1):32–9. https:// doi. org/ 10. 1016/j. pmn. 2008. 06. 003.

 17. Linton SJ, Vlaeyen J, Ostelo R. The back pain beliefs of health care provid-
ers: are we fear-avoidant? J Occup Rehabil. 2002;12(4):223–32. https:// doi. 
org/ 10. 1023/A: 10202 18422 974.

 18. Gheldof EL, Vinck J, Vlaeyen JW, Hidding A, Crombez G. The differential 
role of pain, work characteristics and pain-related fear in explaining back 
pain and sick leave in occupational settings. Pain. 2005;113(1–2):71–81. 
https:// doi. org/ 10. 1016/j. pain. 2004. 09. 040.

 19. Pain IAftSo. Declaration of Montreal: IASP Seattle; 2010. Available from: 
https:// www. iasp- pain. org/ advoc acy/ iasp- state ments/ access- to- pain- 
manag ement- decla ration- of- montr eal/

 20. Recommendations by the International Association for the Study of Pain. 
International Association for the Study of Pain (IASP). Available from:  
https:// www. iasp- pain. org/ advoc acy/ iasp- state ments/ desir able- chara 
cteri stics- of- natio nal- pain- strat egies/.  Accessed 20 May 2023.

 21. Gardner T, Refshauge K, Smith L, McAuley J, Hübscher M, Goodall S. Physi-
otherapists’ beliefs and attitudes influence clinical practice in chronic low 
back pain: a systematic review of quantitative and qualitative studies. J Physi-
otherapy. 2017;63(3):132–43. https:// doi. org/ 10. 1016/j. jphys. 2017. 05. 017.

 22. Darlow B, Fullen BM, Dean S, Hurley DA, Baxter GD, Dowell A. The associa-
tion between health care professional attitudes and beliefs and the atti-
tudes and beliefs, clinical management, and outcomes of patients with 
low back pain: a systematic review. Eur J Pain. 2012;16(1):3–17. https:// 
doi. org/ 10. 1016/j. ejpain. 2011. 06. 006.

 23. Holden MA, Nicholls EE, Young J, Hay EM, Foster NE. UK-Based physical 
therapists’ attitudes and beliefs regarding Exercise and knee osteoarthri-
tis: findings from a mixed-methods study. Arthritis Rheumatism-Arthritis 
Care Res. 2009;61(11):1511–21. https:// doi. org/ 10. 1002/ art. 24829.

 24. Zangoni G, Thomson OP. I need to do another course’ - Italian physio-
therapists’ knowledge and beliefs when assessing psychosocial factors in 
patients presenting with chronic low back pain. Musculoskelet Sci Pract. 
2017;27:71–7. https:// doi. org/ 10. 1016/j. msksp. 2016. 12. 015.

 25. Synnott A, O’Keeffe M, Bunzli S, Dankaerts W, O’Sullivan P, O’Sullivan K. 
Physiotherapists may stigmatise or feel unprepared to treat people with 
low back pain and psychosocial factors that influence recovery: a system-
atic review. J Physiotherapy. 2015;61(2):68–76. https:// doi. org/ 10. 1016/j. 
jphys. 2015. 02. 016.

 26. Richmond H, Hall AM, Hansen Z, Williamson E, Davies D, Lamb SE. Explor-
ing physiotherapists’ experiences of implementing a cognitive behav-
ioural approach for managing low back pain and identifying barriers to 
long-term implementation. Physiotherapy. 2018;104(1):107–15. https:// 
doi. org/ 10. 1016/j. physio. 2017. 03. 007.

 27. Driver C, Kean B, Oprescu F, Lovell GP. Knowledge, behaviors, attitudes 
and beliefs of physiotherapists towards the use of psychological inter-
ventions in physiotherapy practice: a systematic review. Disabil Rehabil. 
2017;39(22):2237–49. https:// doi. org/ 10. 1080/ 09638 288. 2016. 12231 76.

 28. Roussel NA, Neels H, Kuppens K, Leysen M, Kerckhofs E, Nijs J, et al. His-
tory taking by physiotherapists with low back pain patients: are illness 
perceptions addressed properly? Disabil Rehabil. 2016;38(13):1268–79. 
https:// doi. org/ 10. 3109/ 09638 288. 2015. 10775 30.

 29. Lugtenberg M, Burgers JS, Besters CF, Han D, Westert GP. Perceived barri-
ers to guideline adherence: a survey among general practitioners. BMC 
Fam Pract. 2011;12(1):98. https:// doi. org/ 10. 1186/ 1471- 2296- 12- 98.

 30. French SD, McKenzie JE, O’Connor DA, Grimshaw JM, Mortimer D, Francis 
JJ, et al. Evaluation of a theory-informed implementation intervention for 
the management of acute low back pain in general medical practice: the 
IMPLEMENT cluster randomised trial. PLoS One. 2013;8(6):e65471. https:// 
doi. org/ 10. 1371/ journ al. pone. 00654 71.

 31. Schectman JM, Schroth WS, Verme D, Voss JD. Randomized controlled 
trial of education and feedback for implementation of guidelines for 
acute low back pain. J Gen Intern Med. 2003;18(10):773–80. https:// doi. 
org/ 10. 1046/j. 1525- 1497. 2003. 10205.x.

 32. Stevenson K, Lewis M, Hay E. Does physiotherapy management of low 
back pain change as a result of an evidence-based educational pro-
gramme? J Eval Clin Pract. 2006;12(3):365–75. https:// doi. org/ 10. 1111/j. 
1365- 2753. 2006. 00565.x.

 33. Zhang C-H, Hsu L, Zou B-R, Li J-F, Wang H-Y, Huang J. Effects of a pain 
education program on nurses’ pain knowledge, attitudes and pain assess-
ment practices in China. J Pain Symptom Manag. 2008;36(6):616–27. 
https:// doi. org/ 10. 1016/j. jpain symman. 2007. 12. 020.

 34. Jacobs CM, Guildford BJ, Travers W, Davies M, McCracken LM. Brief psy-
chologically informed physiotherapy training is associated with changes 
in physiotherapists’ attitudes and beliefs towards working with people 
with chronic pain. Br J Pain. 2016;10(1):38–45. https:// doi. org/ 10. 1177/ 
20494 63715 600460.

 35. Synnott A, O’Keeffe M, Bunzli S, Dankaerts W, O’Sullivan P, Robinson K, 
et al. Physiotherapists report improved understanding of and attitude 
toward the cognitive, psychological and social dimensions of chronic 
low back pain after cognitive functional therapy training: a qualitative 
study. J Physiotherapy. 2016;62(4):215–21. https:// doi. org/ 10. 1016/j. 
jphys. 2016. 08. 002.

 36. Ghandehari OO, Hadjistavropoulos T, Williams J, Thorpe L, Alfano DP, 
Bello-Haas VD, et al. A controlled investigation of Continuing Pain 
Education for Long-Term Care Staff. Pain Res Manage. 2013;18(1):395481. 
https:// doi. org/ 10. 1155/ 2013/ 395481.

 37. Gaupp R, Walter M, Bader K, Benoy C, Lang UE. A two-Day Acceptance 
and Commitment Therapy (ACT) workshop increases presence and work 
functioning in healthcare workers. Front Psychiatry. 2020;11: 861. https:// 
doi. org/ 10. 3389/ fpsyt. 2020. 00861.

 38. Achaliwie F, Wakefield AB, Mackintosh-Franklin C. Does Education 
improve nurses’ knowledge, attitudes, skills, and practice in rela-
tion to pain management? An integrative review. Pain Manage Nurs. 
2023;24(3):273–9. https:// doi. org/ 10. 1016/j. pmn. 2022. 12. 002.

 39. Petit A, Begue C, Richard I, Roquelaure Y. Factors influencing physiothera-
pists’ attitudes and beliefs toward chronic low back pain: impact of a care 
network belonging. Physiother Theory Pract. 2019;35(5):437–43. https:// 
doi. org/ 10. 1080/ 09593 985. 2018. 14441 19.

 40. Hammick M, Freeth D, Koppel I, Reeves S, Barr H. A best evidence sys-
tematic review of interprofessional education: BEME Guide 9. Med Teach. 
2007;29(8):735–51. https:// doi. org/ 10. 1080/ 01421 59070 16825 76.

 41. Thompson K, Johnson MI, Milligan J, Briggs M. Twenty-five years of pain 
education research—what have we learned? Findings from a compre-
hensive scoping review of research into pre-registration pain education 
for health professionals. Pain. 2018;159(11):2146–58. https:// doi. org/ 10. 
1097/j. pain. 00000 00000 001352.

 42. Misra S, Harvey RH, Stokols D, Pine KH, Fuqua J, Shokair SM, et al. Evaluat-
ing an interdisciplinary undergraduate training program in health 
promotion research. Am J Prev Med. 2009;36(4):358–65. https:// doi. org/ 
10. 1016/j. amepre. 2008. 11. 014.

 43. Phillips AC, Lewis LK, McEvoy MP, Galipeau J, Glasziou P, Moher D, et al. 
Development and validation of the guideline for reporting evidence-
based practice educational interventions and teaching (GREET). BMC 
Med Educ. 2016;16(1):237. https:// doi. org/ 10. 1186/ s12909- 016- 0759-1.

 44. Hoffmann TC, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, et al. Bet-
ter reporting of interventions: template for intervention description and 
replication (TIDieR) checklist and guide. BMJ. 2014;348: g1687. https:// 
doi. org/ 10. 1136/ bmj. g1687.

https://doi.org/10.1080/09593985.2016.1194651
https://doi.org/10.1111/papr.13142
https://doi.org/10.1111/papr.13142
https://doi.org/10.1016/j.ijosm.2016.01.005
https://doi.org/10.1016/j.ijosm.2016.01.005
https://doi.org/10.1097/01.brs.0000217584.79528.9b
https://doi.org/10.1016/j.msksp.2021.102382
https://doi.org/10.1186/1471-2318-7-3
https://doi.org/10.1186/1471-2318-7-3
https://doi.org/10.1016/j.pmn.2008.06.003
https://doi.org/10.1023/A:1020218422974
https://doi.org/10.1023/A:1020218422974
https://doi.org/10.1016/j.pain.2004.09.040
https://www.iasp-pain.org/advocacy/iasp-statements/access-to-pain-management-declaration-of-montreal/
https://www.iasp-pain.org/advocacy/iasp-statements/access-to-pain-management-declaration-of-montreal/
https://www.iasp-pain.org/advocacy/iasp-statements/desirable-characteristics-of-national-pain-strategies/
https://www.iasp-pain.org/advocacy/iasp-statements/desirable-characteristics-of-national-pain-strategies/
https://doi.org/10.1016/j.jphys.2017.05.017
https://doi.org/10.1016/j.ejpain.2011.06.006
https://doi.org/10.1016/j.ejpain.2011.06.006
https://doi.org/10.1002/art.24829
https://doi.org/10.1016/j.msksp.2016.12.015
https://doi.org/10.1016/j.jphys.2015.02.016
https://doi.org/10.1016/j.jphys.2015.02.016
https://doi.org/10.1016/j.physio.2017.03.007
https://doi.org/10.1016/j.physio.2017.03.007
https://doi.org/10.1080/09638288.2016.1223176
https://doi.org/10.3109/09638288.2015.1077530
https://doi.org/10.1186/1471-2296-12-98
https://doi.org/10.1371/journal.pone.0065471
https://doi.org/10.1371/journal.pone.0065471
https://doi.org/10.1046/j.1525-1497.2003.10205.x
https://doi.org/10.1046/j.1525-1497.2003.10205.x
https://doi.org/10.1111/j.1365-2753.2006.00565.x
https://doi.org/10.1111/j.1365-2753.2006.00565.x
https://doi.org/10.1016/j.jpainsymman.2007.12.020
https://doi.org/10.1177/2049463715600460
https://doi.org/10.1177/2049463715600460
https://doi.org/10.1016/j.jphys.2016.08.002
https://doi.org/10.1016/j.jphys.2016.08.002
https://doi.org/10.1155/2013/395481
https://doi.org/10.3389/fpsyt.2020.00861
https://doi.org/10.3389/fpsyt.2020.00861
https://doi.org/10.1016/j.pmn.2022.12.002
https://doi.org/10.1080/09593985.2018.1444119
https://doi.org/10.1080/09593985.2018.1444119
https://doi.org/10.1080/01421590701682576
https://doi.org/10.1097/j.pain.0000000000001352
https://doi.org/10.1097/j.pain.0000000000001352
https://doi.org/10.1016/j.amepre.2008.11.014
https://doi.org/10.1016/j.amepre.2008.11.014
https://doi.org/10.1186/s12909-016-0759-1
https://doi.org/10.1136/bmj.g1687
https://doi.org/10.1136/bmj.g1687


Page 15 of 16Munneke et al. BMC Medical Education          (2024) 24:331  

 45. Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ, 
et al. Standards for reporting implementation studies (StaRI) Statement. 
BMJ. 2017;356: i6795. https:// doi. org/ 10. 1136/ bmj. i6795.

 46. Devos Carl CA, Lefèvre M, Caroline O, Françoise R, Nicolas B, Sophie G. 
Maertens De Noordhout Charline, Devleesschauwer Brecht, Haelterman 
Margareta, Léonard Christian, Meeus Pascal. Performance of the Belgian 
health system – report 2019. Health Services Research (HSR): Belgian 
Health Care Knowledge Centre (KCE); 2019.

 47. Federale Overheidsdienst Volksgezondheid, Veiligheid van de Voedselke-
ten en Leefmilieu. Jaarstatistieken met betrekking tot de beoefenaars van 
gezondheidszorgberoepen in België, 2022.  Brussels, May 2023. Available 
from: https:// overl egorg anen. gezon dheid. belgie. be/ nl/ docum enten/ 
hwf- jaars tatis tieken- 2022. Accessed 20 June 2023.

 48. Steyaert A, Bischoff R, Feron J-M, Berquin A. The high burden of acute and 
chronic pain in general practice in French-Speaking Belgium. J pain Res. 
2023;16:1441–51. https:// doi. org/ 10. 2147/ JPR. S3990 37.

 49. Butler DS, Moseley GL. Explain Pain. 2nd ed. Adelaide: Noigroup publica-
tions; 2013.

 50. Grol R. Beliefs and evidence in changing clinical practice. BMJ. 
1997;315(7105):418–21. https:// doi. org/ 10. 1136/ bmj. 315. 7105. 418.

 51. Roschelle J, Penuel W, Shechtman N. Co-design of innovations with 
teachers: definition and dynamics. 2006.  https:// doi. org/ 10. 22318/ icls2 
006. 606   .

 52. Pallesen KS, Rogers L, Anjara S, De Brún A, McAuliffe E. A qualitative 
evaluation of participants’ experiences of using co-design to develop 
a collective leadership educational intervention for health-care teams. 
Health Expect. 2020;23(2):358–67. https:// doi. org/ 10. 1111/ hex. 13002.

 53. Grol Richard WM, Eccles M, Davis D. Improving Patient Care: The Imple-
mentation of Change in Health Care. 2nd ed. Chichester: Wiley; 2013.

 54. Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. 
Fostering implementation of health services research findings into prac-
tice: a consolidated framework for advancing implementation science. 
Implement Sci. 2009;4:50. https:// doi. org/ 10. 1186/ 1748- 5908-4- 50.

 55. Michie S, van Stralen MM, West R. The behaviour change wheel: a 
new method for characterising and designing behaviour change 
interventions. Implement Sci. 2011;6(1): 42. https:// doi. org/ 10. 1186/ 
1748- 5908-6- 42.

 56. Atkins L, Francis J, Islam R, O’Connor D, Patey A, Ivers N, et al. A guide to 
using the theoretical domains framework of behaviour change to investi-
gate implementation problems. Implement Sci. 2017;12(1):77. https:// doi. 
org/ 10. 1186/ s13012- 017- 0605-9.

 57. Kongsted A, Hartvigsen J, Boyle E, Ris I, Kjaer P, Thomassen L, et al. GLA:D® 
back: group-based patient education integrated with exercises to sup-
port self-management of persistent back pain — feasibility of imple-
menting standardised care by a course for clinicians. Pilot Feasibility Stud. 
2019;5(1):65. https:// doi. org/ 10. 1186/ s40814- 019- 0448-z.

 58. Schröder K, Öberg B, Enthoven P, Kongsted A, Abbott A. Confidence, atti-
tudes, beliefs and determinants of implementation behaviours among 
physiotherapists towards clinical management of low back pain before 
and after implementation of the BetterBack model of care. BMC Health 
Serv Res. 2020;20(1):443. https:// doi. org/ 10. 1186/ s12913- 020- 05197-3.

 59. Louw A, Diener I, Butler DS, Puentedura EJ. The effect of neuroscience 
education on pain, disability, anxiety, and stress in chronic musculoskel-
etal pain. Arch Phys Med Rehabil. 2011;92(12):2041–56. https:// doi. org/ 
10. 1016/j. apmr. 2011. 07. 198.

 60. Nijs J, Paul van Wilgen C, Van Oosterwijck J, van Ittersum M, Meeus M. 
How to explain central sensitization to patients with ‘unexplained’ chronic 
musculoskeletal pain: practice guidelines. Man Ther. 2011;16(5):413–8. 
https:// doi. org/ 10. 1016/j. math. 2011. 04. 005.

 61. Van Oosterwijck J, Nijs J, Meeus M, Truijen S, Craps J, Van den Keybus N, 
et al. Pain neurophysiology education improves cognitions, pain thresh-
olds, and movement performance in people with chronic whiplash: a 
pilot study. J Rehabil Res Dev. 2011;48(1):43–58. https:// doi. org/ 10. 1682/ 
jrrd. 2009. 12. 0206.

 62. Moseley GL. Evidence for a direct relationship between cognitive and 
physical change during an education intervention in people with chronic 
low back pain. Eur J Pain. 2004;8(1):39–45. https:// doi. org/ 10. 1016/ S1090- 
3801(03) 00063-6.

 63. Moseley GL. Widespread brain activity during an abdominal task mark-
edly reduced after pain physiology education: fMRI evaluation of a single 

patient with chronic low back pain. Aust J Physiother. 2005;51(1):49–52. 
https:// doi. org/ 10. 1016/ s0004- 9514(05) 70053-2.

 64. Moseley GL. Joining forces – combining cognition-targeted motor 
control training with group or individual pain physiology education: a 
successful treatment for chronic low back pain. J Man Manipulative Ther. 
2003;11(2):88–94. https:// doi. org/ 10. 1179/ 10669 81037 90826 383.

 65. Moseley GL, Nicholas MK, Hodges PW. A randomized controlled trial of 
intensive neurophysiology education in chronic low back pain. Clin J Pain. 
2004;20(5):324–30. https:// doi. org/ 10. 1097/ 00002 508- 20040 9000- 00007.

 66. Moseley GL. Combined physiotherapy and education is efficacious for 
chronic low back pain. Aust J Physiother. 2002;48(4):297–302. https:// doi. 
org/ 10. 1016/ s0004- 9514(14) 60169-0.

 67. Flodgren G, O’Brien MA, Parmelli E, Grimshaw JM. Local opinion leaders: 
effects on professional practice and healthcare outcomes. Cochrane 
Database Syst Reviews. 2019;6(6):CD000125. https:// doi. org/ 10. 1002/ 
14651 858. CD000 125. pub5.

 68. Gardner B, Whittington C, McAteer J, Eccles MP, Michie S. Using theory to 
synthesise evidence from behaviour change interventions: the example 
of audit and feedback. Soc Sci Med. 2010;70(10):1618–25. https:// doi. org/ 
10. 1016/j. socsc imed. 2010. 01. 039.

 69. Demmelmaier I, Denison E, Lindberg P, Åsenlöf P. Tailored skills training 
for practitioners to enhance assessment of prognostic factors for per-
sistent and disabling back pain: four quasi-experimental single-subject 
studies. Physiother Theory Pract. 2012;28(5):359–72. https:// doi. org/ 10. 
3109/ 09593 985. 2011. 629022.

 70. Krause F, Schmalz G, Haak R, Rockenbauch K. The impact of expert- 
and peer feedback on communication skills of undergraduate dental 
students – a single-blinded, randomized, controlled clinical trial. 
Patient Educ Couns. 2017;100(12):2275–82. https:// doi. org/ 10. 1016/j. 
pec. 2017. 06. 025.

 71. Nijs J, van Wilgen P. Pijneducatie: een praktische handleiding voor (para) 
medici. Houten: Bohn Stafleu van Loghum; 2010.

 72. Foundation RP. Tired of waiting for pain to go away? Learn a science 
based approach to overcome chronic pain. Available from:  https:// www. 
retra inpain. org/. Accessed 2 June 2023.

 73. Beetsma AJ, Reezigt RR, Paap D, Reneman MF. Assessing future health 
care practitioners’ knowledge and attitudes of musculoskeletal pain; 
development and measurement properties of a new questionnaire. Mus-
culoskelet Sci Pract. 2020;50(102236): 102236. https:// doi. org/ 10. 1016/j. 
msksp. 2020. 102236.

 74. Munneke W, De Kooning M, Nijs J, Leclercq J, George C, Roussel N, et al. 
Cross-cultural adaptation and psychometric testing of the French version 
of the knowledge and attitudes of Pain (KNAP) questionnaire. Annals 
Phys Rehabilitation Med. 2023;66(7):101757. https:// doi. org/ 10. 1016/j. 
rehab. 2023. 101757.

 75. Carr E. Barriers to effective pain management. J Perioper Pract. 
2007;17(5):200–8. https:// doi. org/ 10. 1177/ 17504 58907 01700 502.

 76. Berquin A, Faymonville M, Deseure K, Van Liefferinge A, Celentano J, 
Crombez G, et al. Aanpak van chronische pijn in België: Verleden, heden 
en toekomst. Federale Overheidsdienst Volksgezondheid, Veiligheid van 
de Voedselketen en Leefmilieu. 2011. Available from https:// www. health. 
belgi um. be/ nl/ rappo rt- aanpak- van- chron ische- pijn- belgie. Accessed 20 
Apr 2024.

 77. Brockopp DY, Brockopp G, Warden S, Wilson J, Carpenter JS, Vandeveer 
B. Barriers to change: a pain management project. Int J Nurs Stud. 
1998;35(4):226–32. https:// doi. org/ 10. 1016/ S0020- 7489(98) 00035-2.

 78. Fritz J, Söderbäck M, Söderlund A, Sandborgh M. The complexity of 
integrating a behavioral medicine approach into physiotherapy clinical 
practice. Physiother Theory Pract. 2019;35(12):1182–93. https:// doi. org/ 
10. 1080/ 09593 985. 2018. 14769 96.

 79. Cowell I, O’Sullivan P, O’Sullivan K, Poyton R, McGregor A, Murtagh G. Per-
ceptions of physiotherapists towards the management of non-specific 
chronic low back pain from a biopsychosocial perspective: a qualitative 
study. Musculoskelet Sci Pract. 2018;38:113–9. https:// doi. org/ 10. 1016/j. 
msksp. 2018. 10. 006.

 80. Matthews J, Hall AM, Hernon M, Murray A, Jackson B, Taylor I, et al. A brief 
report on the development of a theoretically-grounded intervention 
to promote patient autonomy and self-management of physiotherapy 
patients: face validity and feasibility of implementation. BMC Health Serv 
Res. 2015;15(1):260. https:// doi. org/ 10. 1186/ s12913- 015- 0921-1.

https://doi.org/10.1136/bmj.i6795
https://overlegorganen.gezondheid.belgie.be/nl/documenten/hwf-jaarstatistieken-2022
https://overlegorganen.gezondheid.belgie.be/nl/documenten/hwf-jaarstatistieken-2022
https://doi.org/10.2147/JPR.S399037
https://doi.org/10.1136/bmj.315.7105.418
https://doi.org/10.22318/icls2006.606
https://doi.org/10.22318/icls2006.606
https://doi.org/10.1111/hex.13002
https://doi.org/10.1186/1748-5908-4-50
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1186/s13012-017-0605-9
https://doi.org/10.1186/s40814-019-0448-z
https://doi.org/10.1186/s12913-020-05197-3
https://doi.org/10.1016/j.apmr.2011.07.198
https://doi.org/10.1016/j.apmr.2011.07.198
https://doi.org/10.1016/j.math.2011.04.005
https://doi.org/10.1682/jrrd.2009.12.0206
https://doi.org/10.1682/jrrd.2009.12.0206
https://doi.org/10.1016/S1090-3801(03)00063-6
https://doi.org/10.1016/S1090-3801(03)00063-6
https://doi.org/10.1016/s0004-9514(05)70053-2
https://doi.org/10.1179/106698103790826383
https://doi.org/10.1097/00002508-200409000-00007
https://doi.org/10.1016/s0004-9514(14)60169-0
https://doi.org/10.1016/s0004-9514(14)60169-0
https://doi.org/10.1002/14651858.CD000125.pub5
https://doi.org/10.1002/14651858.CD000125.pub5
https://doi.org/10.1016/j.socscimed.2010.01.039
https://doi.org/10.1016/j.socscimed.2010.01.039
https://doi.org/10.3109/09593985.2011.629022
https://doi.org/10.3109/09593985.2011.629022
https://doi.org/10.1016/j.pec.2017.06.025
https://doi.org/10.1016/j.pec.2017.06.025
https://www.retrainpain.org/
https://www.retrainpain.org/
https://doi.org/10.1016/j.msksp.2020.102236
https://doi.org/10.1016/j.msksp.2020.102236
https://doi.org/10.1016/j.rehab.2023.101757
https://doi.org/10.1016/j.rehab.2023.101757
https://doi.org/10.1177/175045890701700502
https://www.health.belgium.be/nl/rapport-aanpak-van-chronische-pijn-belgie
https://www.health.belgium.be/nl/rapport-aanpak-van-chronische-pijn-belgie
https://doi.org/10.1016/S0020-7489(98)00035-2
https://doi.org/10.1080/09593985.2018.1476996
https://doi.org/10.1080/09593985.2018.1476996
https://doi.org/10.1016/j.msksp.2018.10.006
https://doi.org/10.1016/j.msksp.2018.10.006
https://doi.org/10.1186/s12913-015-0921-1


Page 16 of 16Munneke et al. BMC Medical Education          (2024) 24:331 

 81. Park J, Hirz CE, Manotas K, Hooyman N. Nonpharmacological pain man-
agement by ethnically diverse older adults with chronic pain: barriers and 
facilitators. J Gerontol Soc Work. 2013;56(6):487–508. https:// doi. org/ 10. 
1080/ 01634 372. 2013. 808725.

 82. Landes SJ, McBain SA, Curran GM. An introduction to effectiveness-
implementation hybrid designs. Psychiatry Res. 2019;280: 112513. https:// 
doi. org/ 10. 1016/j. psych res. 2019. 112513.

 83. Slater H, Jordan JE, O’Sullivan PB, Schütze R, Goucke R, Chua J, et al. Listen 
to me, learn from me: a priority setting partnership for shaping interdisci-
plinary pain training to strengthen chronic pain care. Pain. 2022;163(11). 
https:// doi. org/ 10. 1097/j. pain. 00000 00000 002647.

 84. Machira G, Kariuki H, Martindale L. Impact of an educational pain man-
agement programme on nurses’ pain knowledge and attitudes in Kenya. 
Int J Palliat Nurs. 2013;19(7):341–5. https:// doi. org/ 10. 12968/ ijpn. 2013. 
19.7. 341.

 85. Kongsted A, Ris I, Kjaer P, Vach W, Morsø L, Hartvigsen J. GLA:D® back: 
implementation of group-based patient education integrated with 
exercises to support self-management of back pain - protocol for a 
hybrid effectiveness-implementation study. BMC Musculoskelet Disord. 
2019;20(1):85. https:// doi. org/ 10. 1186/ s12891- 019- 2443-1.

 86. Sheldon LK. Communication in oncology care: the effectiveness of 
skills training workshops for healthcare providers. Clin J Oncol Nurs. 
2005;9(3):305. https:// doi. org/ 10. 1188/ 05. CJON. 305- 312.

 87. Ris I, Boyle E, Myburgh C, Hartvigsen J, Thomassen L, Kongsted A. Fac-
tors influencing implementation of the GLA:D back, an educational/
exercise intervention for low back pain: a mixed-methods study. JBI Evid 
Implement. 2021;19(4):394–408. https:// doi. org/ 10. 1097/ xeb. 00000 00000 
000284.

 88. Noesgaard SS, Ørngreen R. The effectiveness of e-learning: an explora-
tive and integrative review of the definitions, methodologies and 
factors that promote e-learning effectiveness. Electron J E-learning. 
2015;13(4):278–90.

 89. Fewster-Thuente L, Velsor-Friedrich B. Interdisciplinary collaboration for 
healthcare professionals. Nurs Adm Q. 2008;32(1):40–8. https:// doi. org/ 10. 
1097/ 01. NAQ. 00003 05946. 31193. 61.

 90. Wilson T, Mires G. A comparison of performance by medical and midwifery 
students in multiprofessional teaching. Med Educ. 2000;34(9):744–6. 
https:// doi. org/ 10. 1046/j. 1365- 2923. 2000. 00619.x.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1080/01634372.2013.808725
https://doi.org/10.1080/01634372.2013.808725
https://doi.org/10.1016/j.psychres.2019.112513
https://doi.org/10.1016/j.psychres.2019.112513
https://doi.org/10.1097/j.pain.0000000000002647
https://doi.org/10.12968/ijpn.2013.19.7.341
https://doi.org/10.12968/ijpn.2013.19.7.341
https://doi.org/10.1186/s12891-019-2443-1
https://doi.org/10.1188/05.CJON.305-312
https://doi.org/10.1097/xeb.0000000000000284
https://doi.org/10.1097/xeb.0000000000000284
https://doi.org/10.1097/01.NAQ.0000305946.31193.61
https://doi.org/10.1097/01.NAQ.0000305946.31193.61
https://doi.org/10.1046/j.1365-2923.2000.00619.x

	Development of an interdisciplinary training program about chronic pain management with a cognitive behavioural approach for healthcare professionals: part of a hybrid effectiveness-implementation study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Belgian context

	Pain management competencies
	Interdisciplinary expert panel
	Chronic pain training program
	Patient materials
	Trainer recruitment and train-the-trainer workshop
	Recruitment of healthcare professionals
	Data collection and evaluation

	Results
	Interdisciplinary expert panels’ perception towards competencies
	Barriers and needs
	Training program
	E-learning modules
	Face-to-face workshops
	Adaptations during the implementation process


	Discussion
	Conclusion
	Acknowledgements
	References


