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Purpose: Interdisciplinary multimodal pain therapy (IMPT) programs for chronic back pain
are effective and recommended. The patient-centered and biopsychosocial nature of IMPT is
grounded in contemporary understanding that chronic pain states reflect heightened sensiti
zation of the nervous system rather than an issue in the tissue. Teaching patients about pain is
part of IMPT programs, though a clinical guideline is lacking. This study aims to answer the
following question: Does the addition of an evidence-based pain neuroscience education
(PNE) lecture for patients, into an IMPT program, produce superior results than the IMPT
program itself?
Patients and Methods: A non-randomized, controlled intervention study was performed
with 179 back pain patients indicated for IMPT. Intervention group (N=102) received a fourweek IMPT program, which contained 4 one-hour sessions PNE. Control group (N=77)
received the same IMPT without the additional PNE. Primary outcome was current pain after
intervention. Pain knowledge, physical function, depression, anxiety, stress, quality of life
and fear-avoidance were analyzed as secondary outcomes. Outcomes were defined as change
of the parameter measured before and immediately after the four-week IMPT. For each
outcome, linear regression models were used to estimate the raw and adjusted (sex, age and
BMI) effect of additional PNE.
Results: Despite improvement in all outcomes for both groups during the treatment phase,
the implemented PNE did not result in additional pain reduction (regression coefficient for
PNE effect on pain level 0.34; 95% CI −6.23–6.97). Between-group differences could only
be shown for pain-related knowledge in favor for the intervention group (0.78; 95% CI
0.35–1.20).
Conclusion: The additional PNE lecture did not lead to pain reduction beyond the usual
IMPT. However, the PNE did increase pain-related knowledge and, therefore, might be
helpful in coping with pain after the IMPT program.
Keywords: interdisciplinary multimodal pain therapy, pain neuroscience education, chronic
back pain, neurophysiology of pain, pain management
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ORIGINAL RESEARCH

Interdisciplinary multimodal pain therapy (IMPT) is a recommended and complex
intervention for people with persisting pain.1 Despite the lack of a clear interna
tional consensus on the definition for IMPT content, for the German health care
system the structure and process parameters are defined and proposed by a task
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force of the German IASP (International Association for
the Study of Pain) chapter.1,2 Their published IMPT con
tents are recommended as best practice in the national
guideline for the treatment of non-specific low back
pain.3 Even though IMPT is recommended and first-line
treatment for chronic pain patients it is underutilized4,5 and
actual content lacks transparency.2
While an interdisciplinary team delivers a variety of
interventions, educating the patients is a strong common
denominator through all professions and a consistent
recommendation from clinical practice guidelines.1,3,6
Patients should receive education about their prognosis,
diagnosis and treatment options. Education about pain and
its underlying mechanisms also needs to be addressed1 and
patients' pain knowledge should be challenged during
IMPT in concordance with contemporary pain neu
roscience. As there are no detailed descriptions of how to
apply pain education content during IMPT it is left at the
discretion of the treatment center or institution. Kaiser
et al2 call for standardization of therapeutic procedures
within IMPT to allow for reproducibility and research,
thus it seems meaningful to develop a structured pain
education content and explore its therapeutic efficacy.
Over the last two decades, a therapeutic approach
named pain neuroscience education (PNE) has
evolved.7,8 PNE is an educational intervention aiming to
change patients' understanding of what pain is, what func
tion it serves and what biological processes are proven to
underpin it.8 The fundamental message is that pain is
a marker of the perceived need to protect bodily tissue
and not a marker of damage or disease.8,9 If patients adapt
a contemporary pain understanding and integrate this new
understanding in their life and rehabilitation process, they
are more likely to allow adaptive coping strategies and
behaviors, are less fearful and have better function in daily
life.7 If delivered in a combination with further interven
tions embracing a biopsychosocial framework PNE shows
potential to reduce pain and disability.8
In a recent meta-analysis looking at the effects of PNE
for chronic musculoskeletal pain thirteen randomized con
trolled trials were considered. The results established low
clinical relevance of PNE for pain and disability in short
and medium term. For kinesiophobia (short term) and
catastrophizing (medium term) clinically relevant results
could be shown.10 Another meta-analysis looking at PNE
for chronic low back pain (CLBP) found moderate evi
dence that PNE shows small to moderate effects on pain
and low-level evidence of a small to moderate effect on
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disability in the short term and also that PNE shows small
to moderate effects on pain and disability at three month
follow up.11 The systematic review and meta-analysis by
Wood and Hendrick derived that additional PNE to usual
physiotherapy interventions in patients with CLBP does
improve disability and pain in the short but not long
term.12 They concluded that their results provide support
for the addition of PNE to routine physiotherapy practice
in CLBP.12 The divergent results of the mentioned pub
lications might result from looking at PNE effects for
CLBP compared to heterogeneous chronic musculoskele
tal pain.7,10–12 Also, Watson et al mention to have made
their conclusions on sufficient statistical power compared
to the other published works.10
Additionally, it can be hypothesized that dosage, con
text and style of content delivery are all pitfalls relevant to
therapeutic efficacy of PNE. As recommended by Watson
et al10 the influence of different PNE dosages needs to be
further investigated and to our knowledge, only one
study13 looked at dosage response in patients. AmerCuenca et al concluded that in patients with fibromyalgia,
a higher dosage of PNE does lead to better results for pain
intensity at three month follow up compared to less inten
sive PNE or biomedical education. They suggest to
explore those dosage effects in different patient
populations.13 As guideline-based IMPT does already
imply pain education content and the inclusion of PNE
in a wider multidisciplinary pain management has long
been supported14 the combination of both might result in
better outcomes.
For the delivery of a contemporary PNE to patients, it
is important to assure that the deliverers have a common
depth of understanding of the topic.9,10 Research has
shown that health care professionals (HCP) do have defi
cits in pain knowledge which implies a barrier for suffi
cient patient education about pain.15 If this is also true for
HCP working in the context of IMPT is unknown. To
ensure a homogenous, reproducible and an evidencebased pain education during an IMPT program, standardi
zation of the content might be helpful. If the content is
based on best available evidence it can avoid a mixed
message (biomedical vs biopsychosocial) and assist the
team in being consistent which, for physiotherapists, is
known to be challenging in chronic pain patients.16
The goal of this study was to evaluate the effects of an
additional, structured PNE lecture within an IMPT program.
As some PNE topics are part of such programs this is the
first study looking at the effects of a higher dosage of PNE
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applied to patients with chronic back pain. It is hypothesized
that the additional PNE will produce superior results, espe
cially less pain, compared to the same program without extra
PNE. As secondary outcomes, knowledge about pain, dis
ability, fear-avoidance, health-related quality of life
(HrQoL), stress, depression and anxiety were analyzed.

Materials and Methods
Study Design
We used a unicenter, prospective, non-randomized controlled
intervention study design. The study was conducted in accor
dance with the Declaration of Helsinki and registered with
the German Clinical Trials Register (DRKS00012945).
Ethical approval was obtained by the ethical commission of
the medical faculty of the Martin-Luther-University HalleWittenberg (ID 2018–38)

Participants
All patients referred to the pain management clinic by their
medical doctor were eligible for the study. Every patient
was diagnosed with persistent back pain with the imperative
for interdisciplinary screening (IS) to triage if IMPT is
indicated. The IS consisted of three consultations: 45min
medical doctor, 45min physiotherapist and 60min psychol
ogist. During the subsequent team meeting, all professional
opinions were of equal value and led to the best possible
patient-centered decision.17 IMPT inclusion criteria
resulted from the listed operation and procedure code
(OPS-2018 1–910). OPS is the German modification of
the “International Classification of Procedures in
Medicine” and three out of five points ((1) persisting or
potential limitation of health-related quality of life or the
ability to work (2) failed previous monomodal treatments,
pain-related operation or drug withdrawal (3) existing drug
addiction or abuse (4) pain-perpetuating psychological
comorbidity (5) severe somatic comorbidity) are required
for the patients´ inclusion into the IMPT program. The
inclusion criteria for the study were an age of 20–60
years, back pain duration for longer than 6 months, no
serious spinal pathology and indication for IMPT. If study
inclusion criteria were fulfilled, the only reason for exclu
sion was the unwillingness to participate in the study.
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electronically administered questionnaire consisting of
the primary and secondary outcomes and a study infor
mation leaflet was handed out. If patients were willing to
participate, they gave informed consent. Patients were
then scheduled for the IMPT program which could result
in waiting times due to organizational matters or patient
preferences. All participants went through the four-week
IMPT. On the last day of the program the questionnaires
were filled in again (t1). In December 2018, the thera
peutic team was updated on latest pain neuroscience and
a weekly one-hour PNE lecture for patients was imple
mented into the IMPT program. This resulted in two
groups: One without (Control group) additional PNE,
treated between April and November 2018, and one
with the PNE lecture (Intervention group) treated
between January and August 2019 (Figure 1).

Intervention
IMPT Program
All participants received a four-week IMPT fulfilling
recommendations for content and team approach.1,2,17,18
The program does accomplish the requirements of the OPS
catalogue (OPS-2018 8–91c.11). As summarized in Kaiser
et al the complex intervention is best described as
simultaneous, contextual, temporal and coordinated, compre
hensive strategy to treat patients with chronic pain by inte
grating various somatic, physical, as well as psychological
treatment approaches according to a predetermined therapeu
tic plan with consensual therapeutic aims among the therapists

with the primary aim of functional restoration and patients'
control over pain.2 The interdisciplinary team is chal
lenged to fundamentally change the patients´ attitude, cop
ing style and beliefs about pain. Patients spend a minimum
of four hours daily for four weeks in groups of eight
working through a profound therapeutic timetable
(Supplementary materials 1), provided by pain specialists,
psychologists, physiotherapists and sport scientists, which
has been published before.17,18 Table 1 displays the pain
relevant information delivered during the IMPT program
utilized in this study which adds up to 960 minutes (4
hours per week) of pain-related content. Importantly, all
IMPT content remained unchanged for both groups in our
study.

Procedure
Patient recruitment was conducted from April 2018 until
August 2019 in a center for IMPT in Hamburg,
Germany. On the day of IS (t0) patients filled in an
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The intervention group received additional four hours of
PNE. The lectures were delivered by members of the
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Assessed for eligibility; t0
(n=524)

Excluded (n=345)
Not meeting inclusion criteria
for IMPT (n=266)
Other reasons: age >60/<20,
pain duration < 6 month
(n=79)

Allocated to Control group (n=77)
Time: from April 2018 – November 2018
Received allocated intervention (n=77)
Analyzed n=77; t1

Time: December 2018
- Implementation of the PNE lecture

Allocated to intervention (n=102)
Time: January 2019 – August 2019
Received allocated intervention
(n=102)
Analyzed n=102; t1

Figure 1 Flow of patients through the study.

physiotherapeutic team. The content was based on pub
lished recommendations and learning objectives integrat
ing a modern contemporary understanding of pain
science.9,19–23 The PNE was delivered weekly via
a PowerPoint™ presentation and was structured using
prepared pictures, stories, examples and metaphors to sim
plify the understanding and promote a positive and deep
learning experience. For individualization of the delivered
information, group exercises and discussions were applied.
Compared to the IMPT pain-related content the added
PNE complemented a strong focus on the concept that
pain is a marker of the perceived need to protect body
tissue, that pain is fundamentally dependent on meaning
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and a sufficient understanding of the nociceptive
system.8,20 The style of content delivery was patientcentered with a positive and confident pain message for
the participants. The presentations were developed
for a forty-five-minute lecture leaving extra time (15min)
for personal questions or comments. Due to the nature of
the IMPT program, some of the PNE content was auto
matically reinforced during subsequent interventions
(medical training therapy, work hardening, relaxation ther
apy), eg (1) pain does not equal damage, therefore some
pain during exercises is tolerable or (2) relaxation techni
ques calm down a hypersensitive nervous system. The
reinforcement was not planned or structured. For
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Table 1 Pain-Related Content of the Four-Week IMPT Program and the Additional PNE Lectures
Week

IMPT Program (Control and Intervention Group)

Additional PNE Lecture+ (Intervention Group Only)

First
Week

Basic information*:
The nociceptive system, Anatomy

Pain and overutilization of none evidence-based therapy, role of selfempowerment, epidemiology (pain is normal), changes in

Pain management group#:

asymptomatic populations, nociception vs pain, acute - chronic pain,

Relationship of pain and contextual factors, setting of
individual therapy goals, acute vs chronic pain, the bio-psycho-

pain as protection (I), introducing George (a brave knight with back
pain), avoidance/endurance behavior

social Model

Discussion: Individual fears and behavior? What were you told about
your pain?
Teaser: Neuromatrix

Second
Week

Basic information*:
Role of scans, scans in asymptomatic population, pain

Pain (pizza) matrix, long-term potentiation (neuron, synapse,
neurotransmitters), learning and pain, stress response, bioplasticity,

medication

sensitization: peripheral/central, the hypersensitive nervous system,

Pain management group#:
Contextual factors of pain, avoidance and endurance behavior,

nociception - bottom up and top down pain modulating pathways,
strategies for evidence-based chronic pain management

finding balance

Group exercise: Helping George

Third

Basic information*:

Pain as protection (II), brain development and survival, chronic pain

week

Interventions for specific back pain (Operations, injections,
infiltrations), conservative therapy

and stress, immune response, pharmacy in the head, balance of safety
and danger

Pain management group#:

Group exercise: Pain as protection

Attentional and mindfulness techniques to influence pain,
cognitive therapy to reduce pain

Group exercise: Your day full of safety

Basic information*:
Social medicine, free topics and discussion

Self-management, graded exposure and activity after the program, flair
up management

Pain management group#:

Discussion: Reflection of four-weeks IMPT

Pain acceptance, reflection on individual goals, flair up
management (psychological)

Test: NPQ-D

Fourth
week

Notes: *Performed by medical pain specialist; #performed by psychologists; +performed by physiotherapists.

a detailed description of the PNE intervention see Table 1
and the Template for Intervention Description and
Replication (TIDieR) checklist (Supplementary materials
2). The presentation used will be made available for any
one who wishes to access it on reasonable request for up to
six month after the date of publication.

Preparing the Team
December 2018 the interdisciplinary team was introduced
to the PNE lecture and the team of physiotherapists (n = 8,
male/female = 4/4, age: 34.86 ± 6.83, work experience in
years: 9.94 ± 5.47) was trained for a consistent delivery of
the PNE. The first author (MR) did two sets of the four
lectures for supervision purposes and CR supervised his
staff regularly during the study period. MR and CR have
more than ten years of experience in IMPT work and
fulfilled several postgraduate courses related to pain man
agement. The team was supplied with animated
PowerPoint™ presentations and a manuscript formulating
the spoken word to support their preparation. Through an

Journal of Pain Research 2020:13

informal written inquiry, the team members agreed (1) that
the preparation time was sufficient and (2) that they felt
ready and prepared for the lecture presentation.

Outcome Measures
Primary Outcome
Current Pain Level: Pain was measured on a visual analog
scale (VAS) ranging from no pain at all (0) to worst
imaginable pain (100). Minimal clinical important differ
ence (MCID) is published with 20mm or 30% decrease.24
We a priori calculated a sample size of 17 in each group,
which would have 80% power to detect a difference in
means of 20 (the difference between the intervention
Group mean of 30 and the control Group mean of 10)
assuming that the common standard deviation is 20 using
a two group t-test with a 0.05 two-sided significance level.
For organizational reasons, all patients fulfilling the inclu
sion criteria, who were treated within the study period,
were also included in the study (N=179). This resulted in
a power of >99% to detect an effect of ≥20mm change.
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Secondary Outcomes
Hannover functional capacity questionnaire (FFbH-R):
The FFbH-R is a valid tool to evaluate functional capacity
in back pain patients.25 It consists of twelve items regard
ing function in activities of daily life (ADL). Results are
in percent ranging from 0–100%. 80–100% does imply
normal and <60% an impaired function. MCID for all
functional outcomes is an increase of 30%.26
Neurophysiology of Pain Questionnaire (NPQ-D): The
valid German NPQ-D can be used to measure pain-related
knowledge.27 The NPQ-D consists of twelve items measur
ing the patients’ knowledge. Each correct item is evaluated
with one point; thus, the maximum score is twelve points.
Fear avoidance beliefs questionnaire (FABQ): Patientreported outcome including two domains, over sixteen items,
measuring fear avoidance beliefs about work (FABQ: work)
and about physical activity (FABQ: physical). Maximum sub
scale-scores are 42 (work) and 24 (physical activity).28 Higher
scores indicate higher fear-avoidance. MCID have been estab
lished in different populations resulting in 25% decrease in
points for FABQ: physical in women with pelvic girdle pain29
and thirteen-point change in back pain patients.30
12-Item Short-Form Health-Survey (SF12): The SF12 is
a self-administered questionnaire measuring health-related
quality of life (HrQoL) in two domains (physical and mental)
over twelve items. The SF12 is a short version of the SF36
Health-Survey.31 Higher Scores indicating better HrQoL.
MCID is established in a population of chronic low back
pain patients for the subscales physical (>3.29) and mental
(>3.77).32
Depression, Anxiety and Stress Scale (DASS-21):
A valid measure for depression, anxiety and stress in
adults.33 Each of the three subscales includes seven
items; each to be answered from zero (did not apply to
me) to three (applied to me much, or most of the time).
Measurements are summed up; higher scores implying
more relevance of the subscale.

Group Allocation
As can be seen in Figure 1 the group allocation was
dependent on the time of participant IS within the study
center. Once the PNE implementation was finalized all
future participants were then in the intervention group.

Statistical Analysis
For sample description the mean, standard deviation and
minimum and maximum values were calculated for
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continuous covariates, for categorial covariates, percentages
are reported. Group differences at baseline were tested by
conducting a t-test (continuous variables) or a chi-square test
(categorial variables). For group related pre-post-sample
statistics mean, standard error and 95% confidence interval
(CI) for change of each outcome variable were calculated.
The effect of PNE on outcomes was estimated via linear
regression models. For each outcome, two models were
calculated: a raw model with post intervention values as
dependent variable and pre intervention values as well as
group variable as independent variables, and an adjusted
model, with additional sex, age and BMI as independent
covariables. As result, we reported the beta-estimator for the
PNE effect, its 95% CI and the p-value for each effect. The
significance level was set a-prior at α ≤ 0.05. Missing values
were excluded from analysis by listwise deletion. SAS 9.4
was used for data analysis (SAS Institute Inc., NC).

Results
Participants
A total of 524 patients were screened for eligibility. For 266
patients the interdisciplinary team regarded IMPT as not
indicated. Another 79 could not be included due to exclusion
criteria age (<20, >60) or pain duration of <6 months. Finally,
179 patients were included. No relevant difference between
groups could be established. Both groups are homogenous
with respect to the distribution of the covariates and directly
comparable. See Table 2 for the sample characteristics.

Primary Outcome
Current Pain
In our study, current pain level of chronic back pain patients,
measured before and directly after the IMPT, decreased
−30.03 (95% CI −35.31 to −24.76) in the intervention and
−33.09 (95% CI −38.19 to −27.99) in the control group,
resulting in a between-group difference of 3mm on a 100mm
scale in favor for the control group (Table 3). No effect could
be observed of additional PNE on change of current pain level
in the raw (regression coefficient for PNE effect 0.11; 95% CI
−6.42–6.65; p = 0.97) as well as in the adjusted model (0.34;
95% CI −6.23–6.97; p = 0.92) (Table 4).

Secondary Outcomes
In this study, all secondary outcomes improved in both groups
during the intervention time (Table 3). However, additional
effect of PNE was observed only for pain knowledge. We
found improvement of NPQ-D in the raw (0.85; 95% CI 0.41

Journal of Pain Research 2020:13

Dovepress

Richter et al

Table 2 Sample Description

Journal of Pain Research downloaded from https://www.dovepress.com/ by 3.80.6.131 on 16-May-2021
For personal use only.

Control Group (N = 77)

Intervention Group (N = 102)

p-values

M

Min

Max

SD

M

Min

Max

SD

Age

46.09

23

60

9.88

46.08

23

60

9.52

0.99

Current pain level
BMI

62.88
27.41

20.00
18.80

100.00
59.50

17.79
6.40

58.31
26.92

20.00
18.50

100.00
45.00

17.20
5.68

0.09
0.59

Waiting time (days) to start IMPT

81.99

10.00

226.00

42.67

83.83

8.00

162.00

29.67

0.75

N

%

N

%

Pain duration 6 months–1 year
Pain duration 1 year–3 years

19
24

24.70
31.20

18
25

17.60
24.50

Pain duration >3 years

34

44.20

59

57.80

Sex female
Sex male

41
36

53.20
46.80

65
37

63.70
35.30

0.19

0.16

Abbreviations: M, mean; Min, minimum; Max, maximum; SD, standard deviation.

Table 3 Changes in Primary and Secondary Outcomes for Both Groups
Control Group
Pre

Diff* (95% CI)
Post

Intervention Group
Pre

Score

M

SD

M

SD

Current pain level

62.88

17.79

29.79

20.66

NPQ-D

5.92

2.03

8.71

1.73

FFbH-R

53.10

15.12

84.71

SF12: physical component

33.41

9.17

SF12: mental component

42.76

FABQ: work

Diff* (95% CI)

Post

M

SD

M

SD

−33.09 (−38.19; −27.99)

58.31

17,20

28,75

22,86

−30.03 (−35.31; −24.76)

2.77 (2.33; 3.20)

5.49

1.94

9.49

1.30

3.95 (3.50; 4.40)

12.08

31.73 (28.02; 35.45)

49.28

12.04

83.79

14.68

34.95 (31.57; 38.33)

46.76

7.38

13.35 (11.33; 15.38)

34.72

8.77

48.70

8.14

14.04 (12.23; 15.85)

10.46

49.49

9.93

6.73 (4.44; 9.02)

41.64

12.31

47.51

10.88

5.89 (3.47; 8.31)

17.26

9.98

7.96

7.21

−9.30 (−11.36; −7.24)

17.73

10.69

7.59

7.98

−10.20 (−12.35; −8.05)

FABQ: physical activity

12.87

5.51

3.48

4.04

−9.34 (−10.58; −8.11)

14.67

4.95

3.42

4.99

−11.25 (−12.50; −10.00)

DASS 21: total

18.91

9.29

10.83

8.67

−7.99 (−10.19; −5.78)

20.14

12.04

12.17

10.95

−8.42 (−10.53; −6.30)

DASS: depression

6.54

3.48

3.25

3.58

−3.27 (−4.11; −2.42)

7.44

5.23

4.28

4.80

−3.43 (−4.50; −2.36)

DASS: anxiety

3.99

3.49

2.19

2.64

−1.70 (−2.44; −0.96)

3.96

3.83

2.58

3.31

−1.49 (−2.23; −0.75)

DASS: stress

8.36

4.31

5.36

3.88

−2.93 (−3.97; −1.89)

8.74

5.09

5.53

4.43

−3.34 (−4.22; −2.47)

Note: *Difference between reported means.

to 1.29; p < 0.01), as well as the adjusted (0.78; 0.35 to 1.20;
p < 0.01) linear regression model in favor for the intervention
group. However, no effect could be observed for additional
PNE on any other secondary outcome (Table 4).

Discussion
In this non-randomized, controlled intervention study, we
found evidence that in patients with chronic back pain addi
tional 4 one-hour PNE lectures during an IMPT program had
no extra benefit on current pain levels directly after the fourweek program compared to the same IMPT without these
lectures. Despite pain knowledge none of the secondary out
comes proofed to be superior in the intervention group.
We could show that all patients, not depending on
group allocation, did improve over the intervention period.
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MCID thresholds could be attained for current pain, func
tion, fear-avoidance and HrQoL thus implying clinically
meaningful improvements for all study participants.
Research points out that the effects of PNE on pain
intensity are uncertain, but a higher dosage and intensity
does show a tendency towards larger effects and needs to
be further investigated to be able to provide guidance on
optimizing interventions and outcomes.10–12 In our study,
we show a clinically relevant pain reduction over the
intervention time in both groups which implies that
a further pain reduction constitutes a therapeutic challenge.
Our results prove that a higher dosage of pain education
(additional four hours) was not sufficient to achieve super
ior results. Supposedly this might be due to an attained
ceiling effect for pain reduction through the IMPT
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Table 4 Effect of Additional Pain Neuroscience Education on
Primary and Secondary Outcomes
Variable

n

Parameter

95% CI

p-value
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Estimate
Current pain1

169

0.11

−6.42

6.65

0.97

Current pain2
NPQ-D1

168
170

0.34
0.85

−6.23
0.41

6.97
1.29

0.92
< 0.01

NPQ-D2

169

0.78

0.35

1.20

< 0.01

FFbH-R1
FFbH-R2

163
162

0.54
−0.30

−3.61
−4.30

4.69
3.69

0.80
0.88

SF12 physical
component1

177

1.52

−0.60

3.65

0.16

SF12 physical

176

1.29

−0.74

3.32

0.21

component2
SF12 mental

177

−1.44

−4.21

1.33

0.31

SF12 mental
component2

176

−1.30

−4.09

1.50

0.36

FABQ: work1

177

−0.61

−2.70

1.47

0.56

FABQ: work2
FABQ: physical1

176
177

−0.72
−0.53

−2.84
−1,89

1.40
0.83

0.51
0.44

FABQ: physical2

176

−0.37

−1,74

1.00

0.59

DASS: total1
DASS: total2

165
165

0.46
0.84

−2.13
−1.74

3.06
3.43

0.72
0.52

DASS:

170

0.50

−0.66

1.67

0.40

depression1
DASS:

169

0.64

−0.53

1.80

0.28

DASS: anxiety1
DASS: anxiety2

167
167

0.31
0.37

−0.51
−0.45

1.13
1.20

0.45
0.37

DASS: stress1

167

−0.11

−1.21

0.99

0.85

DASS: stress2

166

0.12

−0.97

1.21

0.83

component1

depression2

Note: 1raw model; 2adjusted model (sex, age, BMI).

program alone. If an even higher intensity of PNE or
another style of delivery (one-on-one vs groups of eight)
would have produced better results therefore is
questionable.
We demonstrated that the PNE lecture changed the
patients' pain knowledge significantly better than the con
trol group. As the content of the lecture was aiming at
knowledge reconceptualization this was expected. Even
though pain knowledge gain was superior for the inter
vention group, both groups improved their pain knowl
edge during therapy (intervention 9.49 ± 1.30 vs control
8.71 ± 1.73). Recently published results show that a twoday PNE seminar for physiotherapists lead to a NPQ-D
score of 9.98 ± 1.73.27 Considering those scores as
a reference, then the mean pain knowledge in all our
study participants can be regarded as sufficient. Our con
clusion concerning the knowledge gain in the control
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group is that the IMPT content alone already delivers an
adequate pain message to patients, which results from the
implementation of published recommendations.1 If this is
applicable to other institutions offering IMPT is
unknown. Comparing the mean pre-post difference of
the two groups (intervention 3.95; 95% CI 3.50 to 4.40
vs control 2.77; CI 95% 2.33 to 3.20) it might be statis
tically significant, as established by the adjusted linear
regression model used, but as all other outcomes are
comparable between groups, the difference in pain
knowledge does not imply any clinical relevance in the
short term.
PNE does influence psychosocial factors like kinesio
phobia and catastrophizing which are known to lead to
pain persistence and chronicity.10 Hypothetically the inter
vention group patients will show better long-term results
than the controls, as similar effects have been shown in
a study done by Moseley et al.9 In their study, the superior
pain reduction of the PNE-group appeared after three and
twelve months. They claim that the PNE-group patients'
conceptual changes were durable (compared to controls)
which might have led to better self-efficacy and longlasting better pain management skills. Watson et al postu
late that PNE content, like pacing and graded exposure,
will take time before their skilled application during daily
activities.10 From their perspective, this might cause
a delayed effect of PNE on disability.10 Lee et al could
show that an improvement in pain knowledge is associated
with less pain and disability one year later.34 If these
positive long-term effects apply to our study will remain
unknown due to the lack of a follow-up.

Strength and Limitations
A strength of our study is to have used a structured PNE
intervention thus allowing for reproducibility and the
exploration of a dosage response, which was recommended
by Watson et al.10 As suggested by current literature, we
added the PNE to interventions embracing a bio-psychosocial model of patient care, allowing PNE to unfold its best
efficacy.8–11 Our study is the first to look at the effects of
different dosages of PNE applied to patients suffering from
chronic back pain.
One main limitation of our study was the allocation of
participants to the intervention and control group, which
was not at random, but depended on the date of the first
consultation. This may have led to structural inequality
between the groups. However, baseline characteristic in
both groups seem comparable regarding the main potential
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confounders. Nevertheless, we calculated linear regression
models to also quantify the confounder-adjusted effect of
intervention on primary and secondary outcomes. No rele
vant change in estimates was found after adjusting for age,
sex and BMI and after additional mutual adjustment for
further potential confounders (baseline pain duration,
DASS score, FABQ, SF12, FFbH-R, NPQ-D) (results not
shown).
A control group receiving no intervention would have
allowed to determine if the IMPT treatment phase was
better than no treatment at all or natural history. From
the authors' perspective, this was not considered as it is
ethically not justifiable.
Another limitation is that the authors measured the
outcomes directly after the IMPT, whereas a follow-up
after three to six months would have added more to the
scientific knowledge base of PNE.10
Regarding the choice of outcomes, the authors missed
assessing psychosocial factors relevant to PNE such as
kinesiophobia, catastrophizing or self-efficacy.11 In addi
tion, patient and provider satisfaction with the IMPT ser
vice were not considered and program adherence was
merely recorded for the intervention group as stated in
the TIDieR checklist (Supplementary materials 2).
The pain-related content delivered during the IMPT
was not changed for our study and presented as usual.
Some elements of the added PNE lectures surely were
part of the IMPT program already (Table 1) which might
have been perceived as duplicated information by the
patients. The authors suggest, that hearing PNE topics
more than once is helpful to reinforce the patients’ under
standing of the delivered information. This idea does also
find support in our results, which show higher pain knowl
edge in the intervention group.
Finally, educating the team in the study center was
limited to the presentation of the PNE lectures designed
for the study. PNE teachers need an excellent understand
ing of pain neurophysiology but also, they should have
caring, insightful and pedagogical skills for best content
delivery.11 There was no competency assessment evaluat
ing the HCP skills to deliver the PNE content.

We suggest that our PNE lecture might show better
effects in a clinical situation, where an interdisciplinary
team is not already delivering a structured and up-to-date
pain education or even in a monodisciplinary setting, eg
outpatient physiotherapy.
Due to the design of our study, some pain-related infor
mation was delivered more than once. If this was helpful or
not is unclear but diminishing all doubled information could
be an option to save human and monetary resources.

Clinical and research implications
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