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ORIGINAL ARTICLE

Pain Neurophysiology Knowledge Enhances Attitudes
toward Biopsychosocial Management of Low Back Pain

among Japanese Physical Therapists

Yuri Mikamo, PTS and Hiroshi Takasaki, PhD, RPT

Objectives: The aim of the current study was to investigate whether a postgraduate academic
degree, longer clinical experience, and pain neurophysiology knowledge influence attitudes
toward the balance between biomedical and biopsychosocial management of low back pain
(LBP). Methods: Ninety Japanese physical therapists completed the revised Neurophysiology
of Pain Questionnaire (revised NPQ), the Pain Attitudes and Beliefs Scale for Physiotherapists
(PABS-PT) questionnaire, and a survey on their degree qualifications and clinical experience.
Their attitudes toward the balance between biomedical and biopsychosocial management of LBP
were assessed using the mean biomedical scale scores divided by the mean biopsychosocial scale
scores of the PABS-PT. Multiple regression modeling of the attitudes toward the balance between
biomedical and biopsychosocial management of LBP was carried out using three independent
variables: possession of an undergraduate or postgraduate academic degree, length of clinical
experience, and the score on the revised NPQ. Results: Of the 90 therapists, 72 had an under-
graduate degree and 18 also had a postgraduate degree. Only the revised NPQ score (3=—0.364, P
<0.001) was a statistically significant contributing factor to attitudes toward the balance between
biomedical and biopsychosocial management of LBP (R?=0.14). Neither having a postgraduate
degree (f=0.017, P=0.871) nor the length of clinical experience (3=—0.107, P=0.303) had a signifi-
cant effect. Conclusions: This study demonstrated that pain neurophysiology knowledge, but not
the possession of a postgraduate academic degree or the length of clinical experience, promotes

attitudes toward biopsychosocial management of LBP among Japanese physical therapists.
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INTRODUCTION

The attitude of physical therapists toward the biopsycho-
social management of low back pain (LBP) is important. A
more pronounced biomedical orientation (indicating a belief
that pain and disability result from a specific structural im-
pairment and that treatment should be selected to address
this impairment) negatively influences patient outcomes,
resulting in less compliance with the clinical practice guide-
lines for LBP.')

In Japan, Takasaki et al.¥) found that therapists credentialed

in Mechanical Diagnosis and Therapy (MDT), an interna-
tionally standardized postgraduate clinical qualification,
were more biopsychosocially oriented and less biomedically
oriented than other physical therapists. It was also found that
possession of a postgraduate academic degree was a contrib-
uting factor for compliance with clinical practice guidelines
in examinations using established clinical vignettes.>® In-
creasing knowledge of and skill in evidence-based practice
in research activities during postgraduate education might
contribute to levels of compliance with clinical practice
guidelines. However, we questioned whether such academic
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training alone is sufficient to modify the attitudes of physical
therapists toward the biopsychosocial management of LBP,
or if specific postgraduate clinical training is necessary to
change attitudes and improve the quality of clinical practice
in Japan.

Currently, the only supervisory criterion for clinical
placement in physical therapy in Japan is the possession
of at least 4 years of clinical experience. This indicates an
assumption in Japanese physical therapy that the length of
clinical experience is a contributing factor to the quality of
clinical practice. However, it was found that the length of
clinical experience of physical therapists who were educated
in Japan was not associated with accuracy of estimating a
patient’s psychological status through physical evaluations”);
in contrast, physical therapists with MDT clinical training
are able to estimate a patient’s psychological status through
physical evaluations.® Therefore, we wondered whether the
length of clinical experience in physical therapy is a contrib-
uting factor in determining the attitude of physical therapists
toward the biopsychosocial management of LBP.

Other factors, beside the possession of a postgraduate
academic degree and the length of physical therapy clinical
experience, could be associated with attitudes toward the
biopsychosocial management of LBP. One possible factor
could be the level of pain neurophysiology knowledge.”')
Colleary et al” conducted a two-arm randomized controlled
trial among physical therapy students. The experimental
group attended a 70-minute group lecture on pain neuro-
physiology education (PNE), which aimed to reconceptual-
ize patient understanding of pain from a biomedical to a
biopsychosocial perspective,'? whereas the control group
attended a 70-minute group lecture on red-flag signs and
symptoms of LBP. The experimental group’s post-lecture
test results demonstrated lower scores on the Health Care
Providers’ Pain and Impairment Relationship Scale (HC-
PAIRS).”Y Because HC-PAIRS measures attitudes toward
biomedical orientation for chronic LBP, this finding indi-
cated that attitudes in the experimental group had changed
toward less emphasis on biomedical treatment for chronic
LBP. However, direct evidence is lacking to indicate whether
greater pain neurophysiology knowledge among physical
therapists is associated with greater emphasis on biopsy-
chosocial treatment rather than on biomedical treatment.
The Pain Attitudes and Beliefs Scale for Physiotherapists
(PABS-PT)* is a promising measure to further understand
the balance between therapists’ attitudes toward biomedical
and biopsychosocial treatment orientations.

The current study aimed to investigate whether the posses-

sion of a postgraduate academic degree, the length of clinical
experience, and the level of pain neurophysiology knowledge
influence attitudes toward the balance between biomedical
and biopsychosocial management of LBP among Japanese
physical therapists.

MATERIALS AND METHODS

Data were collected via an online anonymous survey
(SurveyMonkey, San Mateo, CA, USA) between July and
August 2020. An online link to the survey presented on one
of the author’s (HT) personal webpage was added to the
author’s Facebook page, which was shareable with everyone.
Inclusion criteria to take the survey were (1) possession of
Japanese physical therapist credentials and (2) knowledge
of Japanese as a native language. Participants completed
the survey by judging for themselves that they satisfied the
criteria. Ethical approval for this study was granted by the
Institutional Research Ethics Committee of Saitama Prefec-
tural University (#20011).

The survey included (1) demographic data (sex, age,
academic degrees, and length of clinical experience), (2)
the revised NPQ,'» and (3) the PABS-PT questionnaire.?
Academic degrees were categorized as undergraduate or
postgraduate. The PABS-PT was developed to differenti-
ate between a biomedical and a biopsychosocial treatment
orientation with regard to LBP. The PABS-PT was origi-
nally developed in 2003'> and was revised in 2005 through
construct validity investigations using exploratory factor
analysis and criterion-related validity.'” The PABS-PT has
a two-factor structure with a ten-item biomedical subscale
and a nine-item behavioral subscale using a six-point Likert
scale (1=totally disagree, 6=totally agree). Greater scores
on each subscale indicate a stronger orientation toward bio-
medical or biopsychosocial treatment. In the current study,
in accordance with a previous study,” we calculated the
mean of each subscale score and calculated the biomedical/
behavioral ratio. A biomedical/behavioral ratio >1 indicates
a stronger orientation toward biomedical treatment than
toward biopsychosocial treatment, i.e., the clinician believes
that disability and pain are a consequence of specific tissue
pathology. Biomedical treatments are designed to treat these
pathologies. A biomedical/behavioral ratio <1 indicates a
stronger orientation toward biopsychosocial treatment than
toward biomedical treatment, thereby indicating that the cli-
nician believes that disability and pain are not necessarily a
consequence of tissue damage and can be influenced by psy-
chological and social factors. The revised NPQ measures the
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Table 1. Characteristics and questionnaire results of the 90 participants

Variables

Participants (n = 90)

Age (years), mean (SD)
Sex (number of men), (%)

Degree level (number of those with undergraduate degree), (%)

Length of clinical experience (years), mean (SD)

Revised Neurophysiology of Pain Questionnaire (0—12), mean (SD)

Biomedical/behavioral ratio of the PABS-PT?, mean (SD)

327 (7.1)
73 (8L.1)
72 (80.0)
9.6 (5.9)
6.7 (2.2)
0.9 (0.2)

PABS-PT, Pain Attitudes and Beliefs Scale for Physiotherapists.

2A biomedical/behavioral ratio >1 indicates more emphasis on the biomedical treatment orientation than that of the biopsy-
chosocial treatment orientation, whereas a biomedical/behavioral ratio <I indicates more emphasis on the biopsychosocial
treatment orientation than that of the biomedical treatment orientation.

Table 2. Results of multiple regression modeling for the biomedical/behavioral ratio of the Pain Attitudes and Beliefs Scale

for Physiotherapists
Model Unstandardized coefficients (B) Standardized P_value
(95% confidence intervals) coefficients ()
(Constant) 1.178 (0.861 to 1.495) <0.001
Undergraduate or postgraduate degree 0.017 (0.114 to 0.134) 0.017 0.871
Length of clinical experience —0.004 (—0.013 to 0.004) —-0.107 0.303
Revised Neurophysiology of Pain ~0.040 (~0.063 to —0.018) ~0.364 0.001

Questionnaire score

R?=0.16, analysis of variance, P = 0.002.

level of pain neurophysiology knowledge and was originally
developed in 20037 and revised in 2013 through construct
validity investigations using Rasch analysis.'"® The NPQ is a
unidimensional measure with 12 items having a three-level
categorical scale (true, false, or undecided), wherein greater
numbers of correct responses (i.e., true or false) indicate a
higher level of pain neurophysiology knowledge.

There are diverse opinions regarding the minimum sample
size compatible with regression modeling, with Jenkins et
al.'” and Pedhazur suggesting 25 and 15-30 subjects per
predictor, respectively.’? Using Pedhazur’s suggestion, the
estimated sample size was set at 90 because our analysis
included three independent variables (i.e., highest academic
degree, length of clinical experience, and the revised NPQ
score). Multiple regression analysis with the enter method
was conducted with the biomedical/behavioral ratio of the
PABS-PT subscales as the dependent variable. Independent
variables with a correlation coefficient of >0.9 to the depen-
dent variable were excluded from the model. Interpretation of
the R? value was as follows: <0.3, none or a very weak effect
size; 0.3-0.5, a weak or low effect size; 0.5-0.7, a moderate
effect size; and >0.7, a strong effect size.?) SPSS version 21.0
(IBM Corporation, New York, USA) was used for statistical
analyses, with the statistical significance set at 5%. Descrip-

tive statistics were used to summarize the characteristics of
the participants.

RESULTS

Complete datasets from 90 physical therapists were
analyzed; the characteristics of the participants are shown
in Table 1. None of the independent variables had a correla-
tion coefficient with the dependent variable of >0.9. Conse-
quently, all three independent variables were included in the
analysis. The analysis indicated that only the revised NPQ
score was a statistically significant contributing factor to the
biomedical/behavioral ratio of the PABS-PT (Table 2). The
analysis of variance was statistically significant. However,
the R? value of 0.16 indicated a none or very weak effect size.
The Durbin—Watson statistic was 2.20. There was one outlier
wherein the measured value was more than 3 standard devia-
tions from the predicted value.

DISCUSSION

We used a multiple regression model on data from a con-
venience sample of Japanese physical therapists to investi-
gate how much the possession of a postgraduate academic
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degree, the length of clinical experience, and the level of pain
neurophysiology knowledge contribute to the biomedical/
behavioral ratio of the PABS-PT subscales. Interestingly, the
results showed that a higher level of pain neurophysiology
knowledge (but not having a postgraduate academic degree
or longer clinical experience) was a statistically significant
contributing factor for a stronger orientation toward biopsy-
chosocial treatment rather than toward biomedical treatment
for LBP.

The absence of an effect of a postgraduate academic degree
or the length of clinical experience on physical therapists’
attitudes toward the balance between biomedical and biopsy-
chosocial management of LBP is not surprising. A previous
study® found that Japanese therapists credentialed in MDT
placed more emphasis on the biopsychosocial treatment
approach than Japanese physical therapists not credentialed
in MDT. Therefore, post-graduate clinical training rather
than postgraduate academic training in research activities
would appear to be important in moving attitudes of physical
therapists toward the biopsychosocial approach and thereby
improving the quality of clinical practice in Japan.

The current study demonstrated that the level of pain
neurophysiology knowledge correlated with more emphasis
on the biopsychosocial treatment approach than on the bio-
medical treatment approach. This finding accords with the
findings of previous studies among undergraduate students
that used PNE as an experimental intervention and the HC-
PAIRS score as the outcome.”!) Because pain is not a bio-
logical signal, but rather an output influenced by the patient’s
biopsychosocial status, enhancing the understanding of such
biopsychosocially influenced mechanisms could be expected
to contribute to moving attitudes toward the biopsychosocial
management of LBP. When considering promising post-
graduate clinical training for physical therapists, it is impor-
tant to include PNE in the curriculum to develop physical
therapists’ attitudes toward the biopsychosocial treatment
approach. PNE has been shown to be effective for reducing
disability among selected patients.?? However, PNE could
also be useful to enhance pain neurophysiology knowledge
among novice physical therapists, resulting in more empha-
sis being placed on the biopsychosocial treatment approach.

The none-to-very-weak effect size of the regression model
indicates that the revised NPQ could be a promising factor
for modifying the biomedical/behavioral ratio in the PABS-
PT; however, there are likely to be other contributing factors.
When knowledge is an important factor, other contributing
factors may include (1) attitudes toward evidence-based
practice (EBP) and its application, which can be assessed

with a newly developed measure, the Health Sciences
Evidence-Based Practice questionnaire>?; (2) research ex-
perience’®; (3) supportive environments to participate in
research and facilitate EBP?Y; (4) attitudes toward exploring
the literature®®; and (5) the skills of EBP implementation,
including skills for literature searching and interpreting the
findings.”®) Future studies will be needed to fully identify
the contributing factors that change the attitudes of Japanese
physical therapists toward the biopsychosocial management
of LBP. It is worth noting that the PABS-PT has no cut-off
score,?” and it is unclear at what point the PABS-PT score
becomes an indicator of clinical best practice and how much
changes in the PABS-PT score affect patient outcomes.’®
Identifying a comprehensive model of factors contributing
to patient outcomes will also be required.

The current study has some limitations. In particular, pos-
sible biases exist because of convenience sampling and the
use of a social networking service. One is self-selection bias,
where those with limited confidence in pain neurophysiol-
ogy knowledge might not have wanted to participate in the
study. The other is self-presentation bias, where those with
confidence in pain neurophysiology knowledge or attitudes
toward the biopsychosocial management of LBP might have
chosen to participate in the study. Moreover, data were col-
lected on a personal webpage and not through a physical
therapy association. As a result, the physical therapy creden-
tials for each participant were not confirmed. Further, we do
not know what kind of special training for LBP management
was received by each physical therapist who participated in
the study or how frequently they treat patients with LBP,
how confident they feel to aid or guide patients to manage
their LBP, or how great was their compliance with LBP
clinical practice guidelines. Therefore, a far larger cohort
of Japanese physical therapist participants based on more
robust sampling methods is required to fully identify the
factors contributing to attitudes toward the biopsychosocial
management of LBP.

In conclusion, this study demonstrated that increasing the
level of pain neurophysiology knowledge, but not having a
postgraduate academic degrees or longer clinical experience,
enhances attitudes toward the biopsychosocial management
of LBP among Japanese physical therapists.
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