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Enhancing healthcare professionals’
biopsychosocial perspective to chronic pain:
assessing the impact of implementing an
interdisciplinary training program
Wouter Munnekea,b,c, Margot De Kooninga,b, Jo Nijsa,b,d,e, Carine Morinf, Anne Berquing, Mira Meeusb,h,
Jan Hartvigseni,j, Christophe Demoulinc,k,*

Abstract
Advancements in clinical science have shown the necessity for a paradigm shift away from a biomedical toward a biopsychosocial
approach. Yet, the translation from clinical science into clinical practice is challenging. The aim of this study was to assess the short-
term and mid-term changes in pain knowledge and attitudes and guideline-adherent recommendations of healthcare professionals
(HCP) by means of an interdisciplinary training program (ITP) about chronic pain. Belgian HCPs, with a priority for medical doctors,
physiotherapists, occupational therapists, nurses, psychologists, and pharmacists in primary care, participated in the ITP, which
contained 2 e-learning modules and two 7-hour workshops provided in small interdisciplinary groups in 5 cities. The objective of ITP
was to improve HCP’s competencies for integrating biopsychosocial chronic pain management with a cognitive behavioral approach
into clinical practice. Primary outcomes were changes in knowledge and attitudes about pain and guideline-adherent
recommendations for continuation of physical activity, sports, and work; avoiding bed rest; and not supporting opioid usage
measured through 2 clinical vignettes. They were measured before, immediately after, and 6 months after the ITP. Changes were
analyzed using (generalized) linear mixed models. A total of 405 HCPs participated. The knowledge and attitudes about pain scores
improved at post-training (D5 9.04, 95%confidence interval 7.72-10.36) and at 6-month follow-up (D5 7.16, 95%confidence interval
5.73-8.59). After the training program, HCPs provided significantly more recommendations in accordance with clinical guidelines.
Thus, an ITP can improve the biopsychosocial perspective of chronic painmanagement amongHCPs in the short-term andmid-term.

Keywords: Persistent pain, Education, Implementation, Health personnel, Cognitive behavioral therapy, Pain education,
Attitudes, Pain management, Multidisciplinary

1. Introduction

Musculoskeletal chronic pain management is challenging for both
healthcare professionals (HCPs)13 and patients,10 who often
perceive it as inadequate.10,64 Clinical guidelines recommend
biopsychosocial management for chronic pain, including pain
science education. However, HCPs adhere poorly to clinical
guidelines.34,58 Currently, chronic pain management is dominantly
biomedically oriented, which is associated with poorer patient

outcomes, for example, decreased levels of activity and participa-
tion, increased pain intensity, and work absenteeism.16,56

This discrepancy with clinical guidelines is poorly understood but
partly stems from HCPs’ lack of skills, difficulties in changing
behavior, disagreement with clinical guidelines, and prioritization of
their own clinical experience, peer consensus, and original
education.5,58,62 Many HCPs still hold the belief that pain is caused
by physical impairments and consider painful activities as harmful,
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often advising against them.24 Education plays a crucial role in
shapingHCPs’ understanding of chronic pain to prioritize high-value
care and improve patient experiences. Yet, structural and sub-
stantive changes are needed sincemany HCPs received insufficient
training during their education, often with a biomedical orientation,61

monodisciplinary focus38,57 and lacking content about pain
management.11,52

To improve biopsychosocial perspectives and skills to facilitate
better chronic pain management in graduated HCPs, postgraduate
training programs with a cognitive behavioral approach are
needed.29,55 In response, we developed and implemented an
interdisciplinary training program (ITP). The aim of the ITP was to
improve HCP’s competencies for integrating biopsychosocial
chronic pain management with a cognitive behavioral approach
into clinical practice.41 Competencies encompass knowledge, skills,
and attitudes essential to the practice ofmedicine.2 This ITP covered
the basic theory of chronic pain management through e-learning
modules and 2 workshops that focused on interdisciplinary
discussions, skill training, and practical implementation of biopsy-
chosocial chronic pain management. Little is known about the
impact of the ITP on HCPs’ knowledge and attitudes toward
biopsychosocial chronic pain management with a cognitive
behavioral approach. Yet, these elements—knowledge and
attitudes—are foundational for developing the competencies
needed to effectively implement biopsychosocial chronic pain
management in clinical practice.

Therefore, the primary objective of this study was to assess the
short-term and mid-term changes in HCPs’ knowledge, atti-
tudes, and guideline-adherent recommendations regarding
activity, sports, work, bed rest, and opioid use toward muscu-
loskeletal chronic pain. Secondary objectives were (1) to analyze
HCPs’ pain knowledge and attitudes 6 months after the ITP, (2)
analyze whether HCPs’ demographics predict HCP’s pain
knowledge and attitudes and the change over time, and (3) to
assess participants’ satisfaction with the ITP.

2. Methods

2.1. Study design

This quasi-experimental implementation study was presented in
accordance with the Standards for Reporting Implementation
Studies Statement49 and the Strengthening the Reporting of
Observational Studies in Epidemiology Statement.9 This study
was part of a type-1 hybrid effectiveness-implementation study.

2.2. Ethics approval

This study was approved by an independent Medical Ethical
Committee (EC-2021-327) linked to the University Hospital of
Brussels, Brussels, Belgium. All HCPs provided informed
consent when participating in the study.

2.3. Interdisciplinary training program

Detailed information about the training program and de-
velopment process is reported elsewhere.41 More information
about the cognitive behavioral approach covered in the ITP
can be found in Supplemental Materials (available at http://
links.lww.com/PAIN/C132). In brief, the ITP was implemented
between October 2021 and July 2023 with 24 training groups,
that is, 5 training groups (of approximately 20-25 HCPs) in
Antwerp, Brussels, Namur, and Liège and 4 groups in Ghent.
The ITP contains 2 face-to-face workshops of 7 hours each

and 2 online e-learning modules of 1 hour each. The targeted
competencies for integrating biopsychosocial chronic pain
management with a cognitive behavioral approach into clinical
practice can be found in the Supplemental Materials (available
at http://links.lww.com/PAIN/C132).

2.4. Recruitment

Healthcare professionals for the ITPwere recruited between June
2021 and July 2023. All HCPs working in Belgium were eligible to
enroll in the ITP, but the recruitment was prioritized for specific
groups in primary care (medical doctors, nurses, psychologists,
physiotherapists, occupational therapists, dentists, and pharma-
cists). All HCPs enrolled in the ITPwere invited to participate in the
study.

WecollaboratedwithBelgianorganizations associatedwithHCPs
in primary care, the Belgian Federal Public Service of Health, and
organizations connected to the project to recruit HCPs. All
organizations shared information through newsletters, magazines,
flyers, information on their website, and social media within their
network. At the start, we prioritized recruitment in Antwerp, Ghent,
Brussels, Liège, and Namur—where we implemented the training.
The recruitment area was expanded when a training group was not
full a month before the training date. The training was free of cost,
and participants received accreditation.

2.5. Outcomes

The primary outcome was HCPs’ change in knowledge and
attitudes about pain (KNAP), including their recommendations to
clinical vignettes from baseline, directly after the ITP (post-
training) and 6 months after the ITP (follow-up). To contextualize
the changes in primary outcomes, participants were invited to fill
out a satisfaction questionnaire about the ITP directly after each
workshop and at 6-month follow-up.

Except for the satisfaction questionnaire which was filled out at
the end of each workshop, all other questionnaires were
completed digitally through the platform of Qualtrics.

2.6. Participants’ demographics

The following information was collected: sex, nationality, health-
care discipline, years of clinical experience, working area, type of
clinical team (solo practice, monodisciplinary, or in a multidisci-
plinary team), and type of institution they work in.

2.7. Knowledge and attitudes about pain

The KNAP questionnaire containing 30 statements about
modern pain science was scored on a 6-point Likert scale,
ranging from “totally agree” to “totally disagree”.7,40 Scores
were transformed based on the Rasch transformation7 in
scores between 0 and 5, and total scores range between 0 and
150. Higher scores indicate that knowledge and attitudes of
pain are more congruent with modern pain science, reflecting a
stronger biopsychosocial perspective. Both Dutch7 and
French40 versions were used. They are reported to be accept-
able, valid, and reliable. The standard error of measurement
was 2.12 (95% confidence interval [CI] 1.58-2.73).40

2.8. Guideline-adherent recommendations

Participants were asked for their clinical recommendations
regarding activity, sports, work, bed rest, and how likely they
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are to support the use of opioids based on 2 clinical vignettes.8

The first clinical vignette—developed by Rainville et al.51—is
about a 40-year-old male construction worker with chronic low
back pain. The authors developed the second clinical vignette

based on a clinical case of Nijs et al.44 and concerns a 45-year-
old female office worker with chronic neck pain. The descriptions
of all domains and classification of guideline-adherent recom-
mendations8,27 are presented in Table 1.

Table 1

Answers considered guideline adherent within the clinical vignettes.

Domains Guideline-adherent Non guideline-adherent

Work 1. Return to normal work

2. Return to part-time or light duties

3. Be off work for a further … weeks (stating

number of weeks)

4. Be off work until pain has improved

5. Be off work until pain has completely

disappeared

Sports 1. Return to normal sports

2. Return to light sports

3. Refrain from sports for another… weeks (stating

number of weeks)

4. Refrain from sports until pain has improved

5. Refrain from sports until pain has completely

disappeared

Activities* 1. Perform usual activities

2. Perform activities within the patient’s tolerance

3. Perform only pain free activities

4. Limit all physical activities until pain disappears

Bed rest 1. Avoid resting in bed entirely

2. Avoid resting in bed as much as possible

3. Rest in bed only when pain is severe

4. Rest in bed until pain improves substantially

5. Rest in bed until pain disappears

Support usage of opioid painkillers 1. Very unlikely

2. Somewhat unlikely

3. Not likely, nor unlikely

4. Somewhat likely

5. Very likely

* Activities was rated on a 4-point Likert scale.

Figure 1. Flowchart. ITP, interdisciplinary training program; n, number of healthcare professionals.
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Table 2

Overall demographics of the participants in this study and per healthcare discipline.

Total Medical doctors Physiotherapists Psychologists Nurses Occupational therapists Pharmacists Others

N (%) 405 (100) 141 (34.8) 162 (40.0) 30 (7.4) 26 (6.4) 19 (4.7) 9 (2.2) 18 (4.4)

Age (y), median (IQR) 36 (30-47) 35 (30-44.50) 35.5 (28-49) 39 (31-49.25) 44 (40.75-49.25) 32 (25-41) 39 (30-49.50) 38 (26.75-47.50)

Sex, female, n (%) 316 (78.0) 116 (82.3) 116 (71.6) 22 (66.7) 22 (84.6) 16 (84.2) 8 (88.9) 18 (100)

Years of clinical experience, median (IQR) 10 (4-21) 9 (4-19) 10.5 (4.38-25.25) 7 (4-18.5) 16 (11.5-25.5) 8 (3-15) 8 (5.5-21.5) 4 (0-16.63)

Area of implementation, n (%)

Antwerp 80 (19.8) 17 (12.1) 28 (17.3) 14 (46.7) 5 (19.2) 7 (36.8) 1 (11.1) 8 (44.4)

Brussels 105 (25.9) 46 (32.6) 40 (24.7) 4 (13.3) 6 (23.1) 5 (26.3) 1 (11.1) 3 (16.7)

Namur 82 (20.2) 31 (22.0) 32 (19.8) 4 (13.3) 7 (26.9) 2 (10.5) 2 (22.2) 4 (22.2)

Ghent 55 (13.6) 16 (11.3) 24 (14.8) 5 (16.7) 5 (19.2) 1 (5.3) 2 (22.2) 2 (11.1)

Liège 83 (20.5) 31 (22.0) 38 (23.5) 3 (10.0) 3 (11.5) 4 (21.1) 3 (33.3) 1 (5.6)

Working region, n (%)

Flanders 136 (33.6) 35 (24.8) 52 (32.1) 19 (63.3) 10 (38.5) 7 (36.8) 3 (33.3) 10 (55.6)

Brussels 91 (22.5) 37 (26.2) 38 (23.5) 4 (13.3) 3 (11.5) 6 (31.6) 1 (11.1) 2 (11.1)

Wallonia 178 (44.0) 69 (48.9) 72 (44.4) 7 (23.3) 13 (50.0) 6 (31.6) 5 (55.6) 6 (33.3)

Institution, n (%)*

Primary care 227 (66.6) 103 (90.4) 94 (65.3) 14 (53.8) 3 (13.6) 1 (6.7) 5 (71.4) 7 (53.8)

Hospital 48 (14.1) 6 (5.3) 22 (15.3) 4 (15.4) 10 (45.5) 3 (20.0) 2 (28.6) 1 (7.7)

Rehabilitation center 5 (1.5) — 3 (2.1) — 1 (4.5) 1 (6.7) — —

Nursing home 12 (3.5) — 6 (4.2) — 4 (18.2) 2 (13.3) — —

Different 19 (5.6) 3 (2.6) 3 (2.1) 3 (11.5) 2 (9.1) 4 (26.7) — 4 (30.8)

Multiple institutions 30 (8.8) 2 (1.8) 16 (11.1) 5 (19.2) 2 (9.1) 4 (26.7) — 1 (17.7)

Missing 64 (15.8) 27 (19.1) 18 (11.1) 2 (13.3) 4 (15.5) 4 (21.1) 2 (22.2) 5 (33.3)

Type of clinical team, n (%)*

Solo practice 71 (17.7) 18 (12.8) 37 (22.8) 5 (16.7) 1 (3.8) 6 (31.6) 1 (11.1) 3 (20.0)

Monodisciplinary 60 (14.9) 27 (19.1) 19 (19.1) 7 (23.3) 1 (3.8) 1 (5.3) 1 (33.3) 2 (13.3)

Multidisciplinary 271 (67.4) 96 (68.1) 106 (65.4) 18 (60.0) 24 (92.3) 12 (63.2) 5 (55.6) 10 (66.7)

Missing 3 (0.7) — — — — — — 3 (20.0)

Group “others” were a variety of healthcare professionals with disciplines other than the priority groups. Data were reported with n (%) or median (IQR).

N, number of observations; IQR, interquartile range; — none.

* Has missing data; percentages do not include missing data.
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2.9. Training satisfaction

After each workshop, participants were asked to complete a
questionnaire regarding their overall satisfaction (on a 5-point Likert
scale ranging from“Verygood” to “Verybad”) andspecific satisfaction
on 13 criteria (Supplemental Materials, available at http://links.lww.
com/PAIN/C132) about for example, the objectives, content,
materials, trainers, learning process, and applicability (on a 5-point
Likert scale ranging from “Strongly agree” to “Strongly disagree”).

At 6-month follow-up, a tailored version of the Questionnaire
for Professional Training Evaluation was applied, focusing on
the domains of satisfaction, utility, gained knowledge, appli-
cation to practice, individual management, and global man-
agement (Supplemental Materials, available at http://links.lww.
com/PAIN/C132).23 Each statement was scored on a scale
from 0 to 10, 0 5 completely disagree to 10 5 completely
agree.

2.10. Statistical analysis

Only HCPs who completed the baseline questionnaire, partici-
pated in at least 1 workshop and completed at least 1 evaluation
after the ITP were included in the analysis. Changes in KNAP

scores between baseline, post-training, and 6-month follow-up
were examined with a hierarchical linear mixed model, and the
estimated marginal mean change was reported (delta; D). Three
levels of random factors were potentially included to account for
the hierarchical structure, the level of the participant, the training
group, and the area of implementation. Years of clinical
experience, sex, healthcare discipline, working region, and type
of clinical team were potential fixed factors to determine whether
these factors were predictors of the level of pain knowledge and
attitudes. The Reliable Change Index (RCI) was calculated to
assess whether individual KNAP scores changed significantly
over time.28 The RCI calculation was RCI 5 (follow-up
measurement 2 baseline measurement)/standard error of
measurement tool.40 An RCI above 1.96 was considered
“Reliably improved,” below 21.96 as “Reliably deteriorated,”
and between 1.96 and 21.96 as “No reliable change.” The
distribution of KNAP item scores was assessed at 6-month
follow-up and reported in percentages. Guideline-adherent
recommendations were examined with generalized linear mixed
model, and the estimated marginal means was reported per
measurement. The proportion of the variance explained by the
random factors was reported by the intraclass correlation
coefficients.39 A Bonferroni correction was used to address the

Figure 2.Pain knowledge and attitudes improved in short-term andmid-term in the overall group and within all healthcare disciplines after the ITP (N5 405). Lines
represent mean KNAP scores for the overall mean and per healthcare discipline with 95% confidence intervals. Higher KNAP scores mean that knowledge and
attitudes of pain are more congruent with modern pain science. KNAP total scores can range from 0 to 150; the current figure ranges from 77.5 to 102.5. ITP,
interdisciplinary training program; KNAP, knowledge and attitudes about pain.
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Figure 3.Reliable improvementswere found in themajority of the individuals within each discipline, except within nurses. Figure visualizes the reliability of individual
changes of participants for the total group and within each healthcare discipline. Each dot represents a participant with their baseline KNAP scores on the x-axis
and 6-month follow-up KNAP scores on the y-axis. Green dots are participants who reliably improved (positive change larger than 4.16), red dots who reliably
deteriorated (negative change larger than24.16), and blue dots who had no reliable change (change between 4.16 to24.16). Dashed line5 a change of 0.00;
dotted line 5 reliable change index thresholds; KNAP, knowledge and attitudes about pain.
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issue of multiple comparisons. The evaluation of the training was
reported descriptively.

A P value of 0.05 was considered statistically significant. Q/Q9-
plots were used to evaluate normality assumptions. Rstudio
V2023.06.1 was used for statistical analysis.60

3. Results

3.1. Participants’ demographics

A total of 509 HCPs enrolled in the ITP (Fig. 1). Of these, 104
(20.4%) were excluded for not completing the baseline
questionnaire and the post-training or 6-month follow-up
questionnaire. Most participants (94.3%) in the study attended
both workshops. Among the 405 participants, the majority
were medical doctors (n5 141) and physiotherapists (n5 162)
(Table 2). The other priority groups included 30 psychologists,
26 nurses, 19 occupational therapists, and 9 pharmacists.
Eighteen participants belonged to a healthcare discipline other
than the priority groups. The median age was 36 years, 78.0%
were female, and participants reported a median of 10 years of
clinical experience. The majority (66.6%) worked in primary
care. Only 17.7% worked in a solo practice, 14.9% in a
monodisciplinary team, and 67.4% worked in a multidisciplin-
ary team.

3.2. Pain knowledge, attitudes, and guideline adherence

Overall, HCPs’ had significantly improved biopsychosocial pain
knowledge and attitudes of pain from baseline to directly after the
ITP (D 5 9.04, 95% CI 7.72-10.36) and 6-month follow-up
(D 5 7.16, 95% CI 5.73-8.59) (Fig. 2). A small reduction was
found between post-training and 6-month follow-up (D521.88,
95% CI 23.38 to 20.37). At 6-month follow-up, 70.9% reliably
improved (n5 224), 26.2% had no reliable change (n5 83), and
2.8% reliably deteriorated (n 5 9) (Fig. 3).

Guideline-adherent recommendations improved significantly
from baseline to post-training and to 6-month follow-up in all
domains, resulting in a high percentage of HCPs’ recommending
to continue activities, return to sports, return to work, and avoid
bed rest, and being less likely to support opioids (Table 3).
Recommendations regarding bed rest and opioids remained
relatively less guideline-adherent compared with others at each
measurement. However, a significant decrease in guideline-
adherent bed rest recommendation was found between post-

training and 6-month follow-up in the clinical vignette about
chronic neck pain.

At 6-month follow-up, a significant portion of participants
demonstrated a substantial biopsychosocial understanding of
pain and supporting nonpharmaceutical pain management,
including exercise therapy and pain science education (Fig. 4).
However, only 66.9% of the participants agreed to a large
extent that pain is always the outcome of the brain and 40.7%
that hypersensitivity of the pain system can sometimes be
beneficial. Moreover, a notable proportion of the participants
disagreed to a large extent that correcting malaligned spine
(59.6%) and correcting poor posture (30.3%) reduce chronic
pain, that painful exercise should be avoided (59.3%), and that
activity levels should be increased based on pain experi-
ence (23.7%).

3.3. Predictors of pain knowledge and attitudes

Being female and having more years of clinical experience
predicted lower KNAP scores independently of the measurement
time, and the healthcare discipline also predicted different
baseline KNAP scores and the change over time (Fig. 2 and
Table 4). Physiotherapists had higher KNAP scores at baseline
comparedwith all other disciplines. After 6months, there were no
differences observed between physiotherapists, medical doc-
tors, and psychologists. However, differences persisted between
these healthcare disciplines and nurses, occupational therapists,
pharmacists, and others.Working region and type of clinical team
were not predictors for KNAP scores.

The proportion of variance in KNAP scores was largely
explained (59.6%) by random differences between participants,
and a smaller proportion (4.5%) was attributed to random
differences between training groups. Random differences be-
tween the area of implementation did not explain the variance
(0.0%) in KNAP scores and was therefore excluded from the
model.

3.4. Training evaluation

The training evaluation scores can be found in the Supplemen-
tal Materials (available at http://links.lww.com/PAIN/C132).
The participants reported high satisfaction scores on the
training evaluation directly after each workshop and at 6-
month follow-up. After 6 months, 98.7%would recommend the

Table 3

Short-term and mid-term changes resulted in a high percentage of guideline-adherent recommendations after the

interdisciplinary training program (N 5 405).

Baseline Post-training Six-month follow-up

Clinical vignette about chronic low back pain

↑ Activity 91.1 (87.1-93.9) 99.5 (97.1-99.9)* 99.0 (96.2-99.8)*

↑ Sports 93.6 (89.9-95.9) 98.1 (95.4-99.2)* 99.0 (96.2-99.8)*

↑ Work 75.2 (69.8-80.0) 93.7 (89.9-96.2)* 92.3 (88.5-95.7)*

↓Bed rest 55.2 (49.2-61.0) 82.8 (77.6-87.0)* 77.7 (77.6-87.0)*

↓ Opioid 51.1 (45.1-56.9) 85.0 (80.0-89.0)* 82.3 (76.5-86.9)*

Clinical vignette about chronic neck pain

↑ Activity 93.6 (89.9-95.9) 97.8 (94.9-99.0)* 97.7 (94.5-99.1)*

↑ Sports 88.9 (84.5-92.1) 96.9 (93.8-98.5)* 97.1 (93.7-98.7)*

↑ Work 76.2 (70.8-80.9) 94.2 (90.4-96.5)* 93.9 (89.7-96.4)*

↓ Bed rest 60.6 (54.7-66.3) 87.5 (82.7-91.1)* 80.3 (74.4-85.2)*

↓ Opioid 57.8 (51.8-63.5) 87.8 (83.0-91.3)* 81.6 (75.8-86.3)*

Data represents percentages and 95% confidence interval of participants whose recommendations were in accordance with guidelines.

* P , 0.05.
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Figure 4. At 6-month follow-up, a significant portion of participants demonstrated a substantial biopsychosocial understanding of pain and supporting
nonpharmaceutical pain management (n 5 316). The distribution of Rasch scores ranging from 0 to 5 per KNAP item is presented in percentages of total
observations. Higher scores are more congruent with modern pain science. Scores 4 and 5 are considered “to a large extent agree.” (A) The domain “pain
physiology and influential factors’ containing 21 items.” (B) The domain “treatment of pain” containing 9 items. * Disagreeing with this statement was congruent
with modern pain science and, therefore, scores inverted before analysis. KNAP, knowledge and attitudes about pain.
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course to colleagues or other HCPs. On the 13 workshop
criteria, satisfaction ranged between 84% and 99%. At 6-
month follow-up, participants’ ratings were high for training
satisfaction, utility, gained knowledge, application of the
knowledge, and impact on their individual and global chronic
pain management.

4. Discussion

Implementation of an ITP resulted in marked short-term and mid-
term improvements in HCPs’ biopsychosocial knowledge and
attitudes, and their recommendations were more in accordance
with clinical guidelines. Six months after the ITP, 70.9% of the
participants showed a reliable improvement in knowledge and
attitudes, and a significant proportion of participants demon-
strated substantial alignment with contemporary pain science,
although some biomedical perspectives remained.

This study underscored both the potential and the necessity for
improving (interdisciplinary) training programs and thereby HCPs
perspectives,59 particularly regarding work participation, bed rest
recommendations,35,36 and supporting opioids.31,65 At 6-month
follow-up, two-thirds of the HCPs had improved knowledge and
attitudes, with a significant portion of participants demonstrating
substantial biopsychosocial understanding of pain and support-
ing nonpharmaceutical pain management, including exercise
therapy and pain science education. However, this study also
identified the need in educational programs for a greater focus on
the fact that chronic pain is often unrelated to physical impairment
and that treatments only targeting physical impairment are,
thereby, often not effective in chronic pain. A 2-day training
program with 2 e-learning modules might be insufficient to

effectively address these misbeliefs. Moreover, as found in
previous studies, the impact of the ITP marginally declined over
time, which could indicate the need for long-term support.1,14,33

This study also showed that HCPs with fewer years of clinical
experience seem to have slightly stronger biopsychosocial pain
management perspectives,6,18,32 potentially benefiting from
updated curricula.42 Male sex predicted stronger pain knowledge
and attitudes. However, more comprehensive studies are
needed to explore these differences because previous studies’
findings are contradictory.6,18,19,32 Moreover, it showed that the
ITP can improve pain knowledge and attitudes in a variety of
healthcare disciplines. Yet, pain knowledge and attitudes differed
between healthcare disciplines4,50; the change was also health-
care discipline–specific. The study of Louw et al.33 also found
significant and discipline-specific improvements in pain attitudes
and beliefs in a variety of HCPs. However, no significant
differences between healthcare disciplines were found at
baseline or follow-up, potentially due to the use of different
questionnaires.

Healthcare professionals were highly satisfied with the ITP, and
there are strong indications that ITP implementation is feasible
across healthcare disciplines.17 However, although satisfaction
scores are positively related to the perceived usefulness of a
training program,22 they weakly predict behavior change among
HCPs in clinical practice. Moreover, while current training
programs seem to be particularly effective in improving HCPs’
pain knowledge and attitudes, translating these improvements
into clinical practice remains a significant challenge.25,53,54,59 In
fact, this may pose a larger barrier for interdisciplinary training
groups, as it restricts considerable time devoted to healthcare
discipline–specific content and skills.20

Figure 4. Continued.
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4.1. Strengths and limitations

The strength of this study is the inclusion of a large and diverse
sample of HCPs. The implementation of the ITPwas standardized
in both Dutch and French by different teachers in 5 different cities
in Belgium. Simultaneously, it included optional workshop phases
to meet the participants’ needs. This favored the external validity
of the results and the ITP, which was strengthened by the small
variances of random differences between the training groups and
neglectable variances between the areas of implementation.
Furthermore, we assessed both the impact on HCPs’ outcomes
and the acceptability of the ITP.

Limitations of this study are the challenges in recruiting certain
groups of HCPs, which may limit the internal and external validity

of differences between healthcare disciplines. In addition, results
are exposed to selection bias since the ITP was probably more
likely attended by HCPs, particularly motivated in chronic pain
management. Besides, we cannot exclude a potential social
desirability bias.63 Moreover, there were several limitations
regarding the validity of the questionnaires. The KNAP question-
naire has not been psychometrically tested among all priority
groups. Therefore, we have only little data about the responsive-
ness and content validity of this questionnaire. In addition, it is
uncertain if recommendations made by HCPs based on clinical
vignettes represent actual clinical behavior.12,45–47 Furthermore,
the uncontrolled prepost study design presents limitations in
establishing conclusive attributions of the intervention to ob-
served changes. A fidelity check could have assessed whether
the training program was implemented as described within the
protocol. It would also have enabled an evaluation of potential
variation between training groups, the areas of implementation,
and their potential impact on HCPs’ knowledge, attitudes, and
recommendations.

4.2. Clinical relevance and future research

The study underscores the potential of ITPs to improve pain
knowledge and attitudes among a variety of HCPs. While 2-day
courses may effectively change chronic pain knowledge and
attitudes of HCPs, it remains uncertain if participants have the
competencies to implement biopsychosocial chronic pain
management with a cognitive behavioral approach in clinical
practice. Two days is a short period to cover all relevant pain
content comprehensively,52 making it a fundamental course
focusing on the basics of chronic pain management. Advanced
training courses focusing on in-depth analysis of biopsychosocial
factors, communication techniques (eg, motivational interview-
ing), and treatment modalities (eg, cognitive behavioral therapy
and pain science education) often require multiple days to weeks
of workshops that are challenging to fit into busy schedules of
HCPs. Therefore, shorter courses are more accessible for
HCPs66 and easier to scale up if they prove to be clinically
relevant. Therefore, future studies need to assess the impacts on
patients’ clinical outcomes and healthcare efficiency (eg, cost-
effectiveness). This will also provide more insights into HCPs’
competencies and the actual impact on chronic pain
management.

To gain a more comprehensive understanding of improved
HCPs’ behavior and competencies towards chronic pain
management, hybrid mixed-method studies integrating qualita-
tive evaluations and different evaluation tools—such as patient
simulations and/or clinic observations—are needed.15 These
methods offer insights into HCPs’ competencies, which refer to
their ability to successfully execute tasks in clinical practice and
the barriers and facilitators they experience, such as a potential
lack of confidence3,43,48 or poor communication between HCPs
and patients.30,43 Indeed, these competencies are not solely
determined by HCPs’ knowledge and attitudes. Therefore, it may
be necessary to reformulate competencies, providing more
specificity in the formulation of competencies and integrating
HCPs’ actions and performances within clinical practice.37

In addition, these insights would provide valuable feedback for
refining training programs regarding training content,52 teaching
methods, duration of the training, and follow-up seminars. A
better understanding is needed of which elements, such as
physical impairment and chronic pain,21 work participation,21

bed rest, and opioids,26 require more emphasis and how to tailor
this to trainees’ needs. It will be crucial to evaluate changes in

Table 4

Sex, years of clinical experience, and healthcare discipline

predict knowledge and attitudes about pain scores, including

the random effects (N 5 405).

Independent variables Estimate 95% CI

(Intercept) 89.80 87.83 to 91.77

Post-training* 11.42 10.28 to 12.56

Six-month follow-up* 8.59 7.37 to 9.80

Sex (female)* 22.07 23.62 to 20.53

Years of clinical experience* 20.09 20.14 to 20.03

Doctors Reference

Physiotherapists* 2.89 1.20 to 4.57

Psychologists 22.50 25.43 to 0.44

Nurses 22.39 25.51 to 0.73

Occupational therapists 22.44 25.99 to 1.12

Pharmacists 25.00 210.00 to 0.00

Others 22.97 26.62 to 0.68

Post-training 3 doctors Reference

Post-training 3 physiotherapists* 22.93 24.49 to 21.38

Post-training 3 psychologists 20.54 23.24 to 2.16

Post-training 3 nurses* 25.92 28.76 to 23.09

Post-training 3 occupational therapists 22.81 26.08 to 0.45

Post-training 3 pharmacists 22.26 27.17 to 2.65

Post-training 3 others 22.20 25.54 to 1.14

Follow-up 3 doctors Reference

Follow-up 3 physiotherapists 21.60 23.24 to 0.04

Follow-up 3 psychologists 1.38 21.51 to 4.28

Follow-up 3 nurses* 24.58 27.60 to 21.56

Follow-up 3 occupational therapists 21.21 24.69 to 2.27

Follow-up 3 pharmacists 20.58 25.79 to 4.62

Follow-up 3 others 23.41 27.30 to 0.48

Random effects

ICC-participants 0.596

ICC-training group 0.045

Model

Marginal R2/conditional R2 0.320/0.725

AIC 7128.2

Doctors were the reference category in the estimates for each healthcare discipline. ICC-area-of-

implementation was 0.00 and was therefore excluded from the model.

AIC, Akaike Information Criterion; CI, confidence interval; ICC, intralevel correlation coefficient; SE, standard error.

* P , 0.05.
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educational programs to understand their impact. This includes
assessing the effect of increased or shortened training hours,
differences in training content, and methods or follow-up
seminars. In addition, evaluating initiatives such as creating a
network for sustainable feedback and information from experts to
optimally improve these competencies and potentially help
mitigate the small decline over time.

5. Conclusions

The implementation of an ITP about chronic pain management—
including 2 e-learning modules and 2 workshops—marked a
positive impact on various HCPs. This impact reflects stronger
biopsychosocial knowledge and attitudes, embracing modern
pain science and nonpharmaceutical treatments in both the
short-term and mid-term. Despite high participant satisfaction,
continued efforts are needed to refine interdisciplinary training
programs for more effective and long-term translation into clinical
practice and to improve traditional misconceptions.
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