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CHAPTER 1
INTRODUCTION

1.1 Background and rationale

Chronic low back pain (LBP) is one of the most common chronic musculoskeletal
pain problems worldwide (1). Only one-third of individuals who have an episode of
LBP have been found to fully recover within a year of the episode (2). Chronic LBP is
known to be associated with low productivity, absenteeism, psychological stress (in
both the person with LBP and their families), and significant costs to individuals and
society (3, 4).

The experience and impact of chronic pain is known to be influenced by a
number of personal factors (5), including maladaptive beliefs about pain (6). These
beliefs include the idea that “hurt is a signal of harm” (i.e. if it hurts, something must
be seriously injured), that “pain is a signal to stop what you are doing” (i.e. if an
activity results in pain, you should stop before you injure yourself), and that “rest is
the best medicine” (i.e. pain is a signal for you to rest to recuperate your body) (7).
Treatments that target maladaptive beliefs about pain and reducing fear-avoidance
behaviors have been shown to be effective for the management of catastrophizing,

fear of movement, improve self-efficacy, and persistent pain states (8).

Clinical practice guidelines for LBP have recommended education, exercise,
and psychological therapies as the first-line treatment (9). Pain neurophysiology
education (PNE) is an educational therapy usually provided by physical therapists. It
is also a treatment that specifically targets knowledge about pain for change, with the

hypothesis that as people understand more about the neurophysiology and meaning of
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pain, they are less likely to catastrophizing about and be disabled by that pain (10).
Consistent with these ideas, PNE has been shown to increase pain neurophysiology
knowledge in individuals with chronic pain (11), and also to result in moderate-effect
reductions in kinesiophobia and pain catastrophizing, with no identified harms or
negative side-effects in individuals with chronic musculoskeletal pain (11-13). A
recent systematic review confirms the efficacy of multimodal approaches to chronic
pain treatment, including PNE, for increasing compliance with exercise therapy and

positive outcomes at long-term follow-up in individuals with chronic LBP (14).

In order to determine the extent to which PNE influences pain knowledge, as
well as the extent to which such change mediates the beneficial effects of PNE and
other treatments that target pain beliefs, it is necessary to be able to assess pain
knowledge. The Neurophysiology of Pain Questionnaire (NPQ) was designed to do
just that. The original NPQ contained 19 items (15) and assesses an individual’s level
of knowledge about the neurophysiology of pain. The NPQ was later been revised to
contain 12 items (rNPQ) and considered as a unidimensional scale (16). To date, the
rNPQ has been translated and cross-culturally validated into French (17), Brazilian
Portuguese (18), and German (19). Although the rNPQ is generally thought to be
unidimensional, its dimensionality of the scale has been shown to vary, i.e., 2-4
dimensions (17, 19). Internal consistency has been found to be satisfactory in the
original English version (Pearson Separation Index = .82) (16). However, the internal
consistency of the rNPQ was found to be unacceptable in the French version (17) and

the German version (19) (Cronbach’s alphas = .30 and .52, respectively).
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The availability of valid and reliable translations of the rNPQ is necessary to
be able to determine the extent to which pain knowledge plays a similar role to
outcome across individuals who speak different languages and live in different
countries. This study aimed to cross-culturally adapt and translate the rNPQ into the
Thai version (T-rNPQ) and evaluating its psychometric properties (i.e., internal
consistency, test-retest reliability, factor analysis, known-groups and discriminant

validity).

1.2 Objective of the study
This study consists of three objectives:
1. To translate and culturally adapt the rNPQ into Thai.
2. To evaluate the internal consistency, test-retest reliability, and ceiling and
floor effects of the T-rNPQ in a sample of individuals with chronic LBP.
3. To evaluate the dimensionality, known-group validity, and discriminant

validity of the T-rNPQ in a sample of individuals with chronic LBP.

1.3 Hypothesis of the study
This study consists of four hypotheses:
1. The rNPQ can be translated and culturally adapted into the Thai language.
2. The T-rNPQ will have acceptable internal consistency (o >.70) and a good
test-retest (r > .75) reliability over a 1-week period, and no ceiling or floor
effect (<15%) in a sample of individuals with chronic LBP.

3. Ifthe T-rNPQ scale (or scales, if the planned factor analysis indicated that
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the measures assess more than one domain of knowledge) is valid, weak
associations between the T-rNPQ and the T-PROMIS-29 measures of
these domains will be found in a sample of individuals with chronic LBP.
4. The T-rNPQ scores obtained from lecturers in a field of musculoskeletal
physical therapy will be significantly higher than those obtained from a

sample of individuals with chronic LBP.

1.4 Conceptual framework

Internal consistency
Test-retest reliability

Factor analysis
| .
(Exploratory factor analysis)

Known-group validity
(Chronic LBP vs Lecturers)

R Discriminant validity » T-PROMIS29

Figure 1 Conceptual framework of the phase 2 study

1.5 Scope of this study

This study consists of two sub-studies.
Phase 1 is a development of the T-rNPQ using the Functional Assessment
of Chronic IlIness Therapy (FACIT) translation methodology.
Phase 2 is an evaluation of dimensionality, internal consistency, test-retest
reliability, ceiling and floor effects, known-group validity, and discriminant

validity of the T-rNPQ in individuals with chronic LBP.
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1.6 Expectation benefits

This study will produce the T-rNPQ, which is valid and reliable for use in the
assessment of pain neurophysiology knowledge in patients with chronic LBP. They
will be potential interest in Thai-spankings medical and scientific community for
assessing pain neurophysiology knowledge and measuring the influence of pain

neurophysiology knowledge in clinical practice and research.
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CHAPTER 2
LITERATURE REVIEW

2.1 Definition of musculoskeletal disorders

The World Health Organization (WHO) defined musculoskeletal disorder
(MSDs) as the health problem of the locomotor apparatus (i.e., of muscles, tendons,
the skeleton, cartilage, ligaments, and nerves). These conditions are characterized by
pain and reduced physical function, often leading to significant mental health decline,
increased risk of developing other chronic health conditions, and increased all-cause
mortality (20). European Agency for Safety and Health at Work defines MSDs similar
to WHO but adds the circulatory system as a part of body structure (21).

The Bureau of Labor Statistics of the Department of Labor described MSDs as
a musculoskeletal system and connective tissue diseases and disorders when the event
or exposure leading to the case is a bodily reaction (e.g., bending, climbing, crawling,
reaching, twisting), overexertion, or repetitive motion. MSDs do not include disorders
caused by slips, trips, falls, or similar incidents. Examples of MSDs include sprains,

strain tear, back pain, carpal tunnel syndrome, and hernia (22).

2.2 Prevalence of musculoskeletal disorders

MSDs are commonly found across the globe. MSDs account for the highest
proportion of persistent pain across geographies and ages. The 2016 Global Burden of
Disease (GDB) data for noncommunicable diseases identified profound burden of
diseases associated with musculoskeletal health. The Disability-Adjusted Life Year

(DALYsSs) for musculoskeletal conditions increased by 61.6% between 1990 and 2016,
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with an increase of 19.6% between 2006 and 2016 (20). Neck and back pain are
among the most disabling musculoskeletal conditions. A study showed that annual
prevalence of MSDs among office workers was 63%, and head/neck and low back
were the most frequent MSDs in office workers (23). The most common MSDs in the
previous 3 months (adults aged > 18 years) were neck pain (4.4%) and low back pain

(17.0%) (24).

2.3 Chronic musculoskeletal disorders

During the past two decades, there has been an explosion of research on
chronic pain, with significant advances in understanding of its etiology, assessment,
and treatment (10, 25-27). Epidemiological research has shown that chronic pain
(loosely defined as prolonged and persistent pain of at least three months in duration)
and chronic recurrent pain (recurrent episodes of pain interspersed with pain-free
periods extending over months or years) affects 10%—20% of adults in the general
population (25). For example, in a pan-European epidemiological survey of 50,000
people in 15 countries, Breivik et al. found an average prevalence of chronic pain of
moderate to severe intensity of 19%. Almost half of those in the survey reported
having spinal pain (28). Spinal pain remains the leading cause of global disability
since 1990 (29), costing 213 billion United States dollars in 2011 (or 1.4% of gross
domestic product) (20). Moreover, chronic pain is often associated with major

comorbid psychiatric disorders and emotional suffering.
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2.4 Model of chronic pain
2.4.1 Biopsychosocial model

The biopsychosocial model views pain as a multidimensional, dynamic
interaction among physiological, psychological, and social factors that reciprocally
influence each other, resulting in chronic and complex pain syndromes (25). A major
paradigm has shifted away from an outdated biomedical reductionism approach to a
more heuristic and comprehensive biopsychosocial model, which emphasizes the
unique interactions among biological, psychological, and social factors that need to be
taken into account to better understanding of health and illness (25). Gatchel reviewed
the biopsychosocial model to fully understand a person’s perception and response to
pain and illness, the interrelationships among biological changes, psychological
status, and the socio-cultural context (see Figure 3 ) (25). Another primary reason for
the now heightened acceptance of the biopsychosocial model has been an increase in
prevalence of chronic musculoskeletal disorders. Chronic musculoskeletal disorders
most often are accompanied by comorbid mental health problems, thus necessitating
the use of a biopsychosocial approach to assess and treat such chronic

musculoskeletal disorders.
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BIO * PSYCHO - SOCIAL

Central Processes Activities of Daily Living
Biological <«——— Cognitive Environmental Stressors
>< Interpersonal Relationships
Somatic <+——— Affective Family Environment

Efferent Feedback Social Support / Isolation

-
Afferent Feedback Social Expectations
T Patlohersl Proceases Cultural Fact
Peripheral Processes ultural Factors
Autonomic -=——— Endocrine Medicolegal / Insurance Issues
\ ke / Previous Treatment Experiences
Systems

Genetic Predispositions Work ooy

Figure 2 A conceptual model of the biopsychosocial interactive processes involved in
health and illness (25).

2.4.2 Fear-avoidance model

One of the most influential models to explain psychological factors in the
experience of pain has been the fear-avoidance model, which was advanced to explain
how patients with an acute or subacute pain condition might transition over time to a
chronic state of depression, disability, and inactivity. This theory explains that fear of
pain develops as a result of a cognitive interpretation of pain as threatening (pain
catastrophizing), and this fear affects attention processes (hypervigilance) and leads to
avoidance behaviors, followed by disability, disuse, and depression (7). The basic

concept of the model is that how pain is interpreted may lead to two different
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pathways. When acute pain is perceived as non-threatening, patients are likely to
maintain engagement in daily activities, through which functional recovery is
promoted. In contrast, a vicious circle may be initiated when the pain is

catastrophically (mis)interpreted (30).

INJURY
DISUSE
DEPRESSION
DISABILITY
RECOVERY
AVOIDANCE T
PAIN EXPERIENCE CONFRONTATION

PAIN-RELATED FEAR /\
\ NO FEAR

PAIN CATASTROPHIZING

NEGATIVE AFFECTIVITY
THREATENING ILLNESS INFORMATION

Figure 3 The fear-avoidance or pain-related fear model (30).

The relationship between pain-related fear avoidance and chronic pain has
been studied for over three decades, especially in patients with musculoskeletal pain
and disability (31). Chronic pain researchers have highlighted the role of a specific
group of negative appraisal and beliefs (i.e., pain catastrophizing and fear-avoidance
beliefs). Pain catastrophizing can be defined as an exaggerated negative orientation
toward actual or anticipated pain experience (25). Catastrophizing outlined through
the Fear Avoidance Model. In an attempt to explain how and why some individuals

develop chronic pain, Lethem et al. (1983) introduced a so-called fear-avoidance
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model (32). The essential elements of the fear-avoidance model are shown in figure

3.

2.4.3 Acceptance and commitment model

One relatively new model for understanding psychological factors in chronic
pain is that of acceptance and commitment. This model was borrowed from a more
general psychotherapeutic approach (acceptance and commitment therapy) that has
been offered as a complement to cognitive-behavioral therapy (33). This model
proposed that rigid beliefs (e.g., that the pain must be cured) may block the pursuit of
long-term life goals. Reducing futile attempts to achieve unrealistic goals
(acceptance) produces flexibility and engagement in pursuing important life goals
(commitment). The key of this model is a cognitive interpretation process, namely the
concept of psychological inflexibility, or the inability to persist in or change behavior
patterns that might serve long-term goals or values. Recent studies of patients with
chronic pain have suggested that pain-related acceptance leads to less emotional
distress and higher physical functioning (7).
2.4.4 Misdirected problem-solving model

This model suggests that if pain is framed as solely a biomedical problem,
problem-solving efforts inevitably will be based on strategies to remove or reduce
pain. When multiple attempts to get rid of pain fail, worries are further reinforced, and
patients are stuck in an endless loop of increasing worries and would fail in a
problem-solving attempt to alleviate pain. This model explains why persistent pain
repeatedly interrupts attention, fuels worries about negative consequences, produce
hypervigilance to pain, and produces repeated efforts to alleviate pain, even when

there is no belief that a solution exists (figure 4).
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Pain
Interruption

Hypervigilance

Y

i

Problem unsolved Perseverance loop * Biomedical
*eescssscscscssssces . problem frame

I Problem solving

behavior

O\

I Problem reframed I | Problem solved ‘

!

| Problem solved |

L

Figure 4 Misdirected problem-solving model (34).

2.4.5 Self-efficacy model

Self-efficacy is a widely examined psychological influence on chronic pain and
related functional outcomes. Self-efficacy refers to the expectation of success in
performing behaviors required to meet a specific goal or outcome (35). This model
underscores behavioral processes (coping) as well as cognitive processes
(interpretation). The concept of this model is that active coping promotes a sense of
confidence, or “self-efficacy,” for dealing with pain that is associated with improved
function and wellbeing. Self-efficacy suggests that pain-coping behavior is, in part,
mediated by experiences of ability to manage and control pain (25). Self-efficacy

beliefs are influenced by four important sources of information: performance
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accomplishments, vicarious experience, verbal persuasion, and physiological
information (35).
Injury Low Disability
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Figure 5 Modified revised fear-avoidance model incorporating the mediational role
self-efficacy of chronic pain (36).

One of the most important sources of self-efficacy belief is physiological
information (self-evaluation of physiological and emotional states). Information on
human body can also influence a person’s estimation of his capability to show
specific behaviour. In judging their capacities, persons use information about their
physiological and emotional situations. They experience tension, anxiety, and
depression as signs of personal deficiency (35). Self-efficacy was found to influence
adjustment to a pain condition (37), pain intensity, disability (38, 39), depression (40,
41), and behavior and avoidance (42) in chronic pain patients, which can be explained

by the fear-avoidance model. as shown in figure 5.
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2.4.6 Stress-diathesis model

This model suggests that an individual who is already under significant
psychological stress or whose coping resources are already stretched thin, pain may
result in more significant functional limitations and generates higher levels of
emotional distress. Thus, this model highlights the role of emotional processes

focusing on stress, depression, and anxiety (distress) (7).

2.5 Pain neuroscience education
2.5.1 Definition of pain neurophysiology education

PNE refers to a range of educational interventions that aim to change
someone’s understanding of what pain is, what function it serves, and what biological
processes are thought to underpin it (10, 43, 44). It refers to both a theoretical
framework from which to approach pain treatment and also the approach itself. PNE
is not a specific set of procedures or techniques. It takes its key tenets from
educational psychology, in particular, conceptual change strategies, health
psychology, and pain-related neuroimmune sciences (43).
2.5.2 Development of pain neurophysiology education

Historically, the 19" and 20"-century models of nociceptive processing
followed the traditional biomedical model of disease (25). The biomedical model is
most commonly used by physiotherapists and other medical health professionals for
pain management (10). The biomedical model indicates that pain and injury are
interrelated. Therefore, an increase in pain means further tissue damage has occurred
and vice-versa. This model also called the Cartesian model, is over 450 years old, and

is inaccurate and significantly outdated (10, 25).
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The Cartesian ‘mind-body’ was first proposed in the early 16th Century by the
French philosopher, mathematician, and scientist Rene Descartes, in an attempt to
show that humans were a mechanical body controlled by a rational soul (25).
Descartes's model proposed that the brain was the center of senses, receiving hollow
nerve tubes through which free spirits flowed. Nerves were connected to the brain as a
piece of rope may be connected to an alarm, thus, as pulling of the rope would cause
pain. Descartes's model continues to be used in current medical practice and
influences the perception that all pain is a result of injury and tissue damage (25).
Clinicians frequently use the biomedical model to explain a patient’s pain, describing
the pain as being due to either disc, joint, or abnormal movement pattern (43). The
resulting treatment is therefore focused on addressing the abnormal movement pattern
or faulty tissue, and the pain would goes away. However, a number of researches have
shown that education by using words such as “bulging,” “herniated,” and “ruptured”
actually increases patient's levels of fear and anxiety, resulting in protected
movements and lack of exercise compliance (10).

However, Descartes's biomedical model has been questioned in recent years,
with critics arguing that it fails to consider the perception of pain from the nervous
system, as well as the psychological and social factors that may influence recovery
(27). Furthermore, both psychiatrists and behavioral scientists have highlighted
specific medical examples to further question the validity of Descartes model. The
examples below suggest that pain may potentially be a phenomenon more than merely
nociception, and may have a neurological element:

e The pain was not expressed by a soldier injured in a war until reaching the

hospital (45).
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e Similar injuries in different patients caused substantially different pain
responses (45).

e An incision to the skin twice as deep as that of another does not hurt
twice as much (45).

e Why 51% of amputees reported phantom pain and 76% phantom
sensations including cold, electric sensations, and movement in the
phantom limb (46).

In the last century, Descartes's biomedical model has been replaced by the
biopsychosocial model of chronic pain (25), in which pain is classified as being due
to increased sensitivity of the nervous system rather than further injury (25). In
layman’s terms, pain persists after tissue healing, due to the fact that the body’s alarm
system remains activated, and is stimulated by a much lower intensity of the stimulus
(26), i.e. a much lower degree of movement provocation causes pain.

PNE places the complex process of describing the nerves and brain into a
format that is easy to understand for everyone, no matter whether the target audience
is of a particular age, educational level, or ethnic group (47). PNE is made possible by
using the simplified scientific language used with additional methods of presenting
information that may include the use of simple pictures, for example, booklets,
metaphors, drawings, workbooks with reading/question-answer assignments, and
Neurophysiology Pain Questionnaires. Methods of PNE delivery can vary but
typically involves 4 hours of teaching that is provided to a group or individually,

either in single or multiple sessions (48).


https://www.physio-pedia.com/Biopsychosocial_Model
https://www.physio-pedia.com/Chronic_Pain
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2.5.3 Effect of pain neurophysiology education in patients with musculoskeletal
disorders

2.5.3.1 Pain

A first systematic review on the PNE indicated that PNE significantly
decreased pain, pain catastrophizing, and perceived disability compared to the control
group (ongoing medical care), in both short and long-term periods. Although the
review searched all major databases, only 8 studies were included in the review, with
all included studies having either good, very good, or excellent methodological
quality. Nevertheless, the results from the review failed to show the most effective
frequency and duration of PNE sessions, with PNE sessions lasting from 30 minutes
to 4 hours and no consensus regarding the number of sessions required. It should be
noted that the review included individuals with all types of chronic musculoskeletal
pain, including whiplash, chronic fatigue syndrome, widespread pain, and chronic
LBP. Thus, it may not be applied for the treatment of LBP (47).

A recent systematic review and meta-analysis by Tenger et al. (49), reported
that the PNE had an effect on pain relief for patients with chronic LBP immediately
after the intervention. Based on five RCTs reporting a treatment effect of NPE on pain
intensity on a 0 to 10 scale, the findings showed statistically significant lower pain in
the PNE group compared to the control group immediately after treatment (weighted
mean difference [WMD] at —1.03, 95% CI, —.55 to —1.52 with very low heterogeneity
[1= 3.26%)]). The effect at 3 months follow-up was measured in three studies and
showed similar results (WMD —1.09, 95% CI, —2.17 to .00 with low to moderate

heterogeneity [1=43.1%)]).
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Watson et al. (50) conducted a systematic review in 2019 and found that mean
pain reduction in the PNE was greater than a control group in the short-term (<3
months) follow up (low-quality evidence with 5.91 mm reduction). These findings are
similar in magnitude to those reported by Clarke et al. (2011) (48) (-5/100 mm) and
Wood and Hendrick (2018) (51) (-.73/10).

Two very low-quality RCTs collected data from 254 participants at a 12-
month follow-up period and reported the WMD for the long-term effects of PNE on
pain of .44 (95% CI —1.03, 1.91), which were not statistically significantly different
from that of combined physical therapy treatment (p = .56) (52). The authors were
uncertain whether the use of PNE is effective in reducing pain in the long-term
period, due to the domains of imprecision and indirectness not being met, as well as
publication bias due to the small number of papers included (n = 2) (51).

Based on a high-quality systematic review determining the impact of
combining the PNE with physical therapy interventions for chronic pain, a large effect
on short-term pain (<12 weeks) (Standard Mean Different (SMD) .83), long-term pain
(>12 weeks) (SMD .96) was found. Similarly, a moderate-quality systematic review
by Wood and Hendrick (2019) (51) found that the PNE combined with physical
therapy interventions demonstrates a statistically significant difference in favor of the
addition of PNE, with WMD of 1.32 (95% CI 1.08, 1.56).

2.5.3.2 Disability

A high-quality systematic review of the PNE for disability with chronic LBP
concluded that there is compelling evidence that an educational strategy addressing
neurophysiology and neurobiology of pain may have a positive effect on disability.

Similarly, a moderate-quality systematic review of the PNE in chronic LBP conducted
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in 2018 found that the use of PNE either as a stand-alone intervention or in
combination with physical therapy probably improves disability in the short term. The
minimal clinically detectable change for the Roland Morris Disability Questionnaire
(RMDQ) is two points on the 24-point scale, and this review demonstrated a change
0f 2.28 (95% CI .20, 4.25; p=.02) and 2.18 (95% CI —.67, 5.02) for the short-term
effects. However, when PNE was added to a physical therapy intervention, the
between-group difference for disability was 3.94 (95% CI 3.37, 4.52), suggesting a
greater clinical improvement in favor of the addition of PNE to physical therapy
treatment (51).

Similarly, a moderate-quality systematic review of PNE for an adult with
chronic musculoskeletal pain concluded that PNE showed a mean reduction in both
short (<3 months) and medium-term (>3-6 months) effects greater than control (50).

The results of these study should be considered in terms of its relevance to
patients with MSDs and how PNE may facilitate therapeutic improvement. The nature
of MSDs is unique given its subjectivity, frequent lack of an “objective” radiographic
correlate, and many erroneous and often misleading information from patients. These
factors could trigger the development of maladaptive cognitions that, without
adequate education during prior medical workups, reinforce fears of movement and
the perception of serious tissue damage underpinning patients’ pain (e.g., “you have a
bulging disk,” “you have degenerative joint disease,” “your nerve is being pinched”).
The PNE may have a potential impact by countermanding any iatrogenically induced
maladaptive beliefs encouraged by treatment with physicians who practice pain
management from the “tissue damage” perspective. These maladaptive beliefs are

also often reinforced by misdirected and failed surgery or interventional procedures.
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Given the evidence for the importance of exercise in the management of pain from
MSDs, these fears are important in understanding continued disability and may help
to explain why PNE may suit to interventions for MSDs (47).

2.5.3.3 Psychosocial factor

A systematic review of RCTs investigating the effectiveness of PNE on
psychological factors in individuals with chronic musculoskeletal pain discovered that
PNE significantly reduced pain catastrophizing, stress, and anxiety. Outcomes related
to psychosocial factors were measured in 11 of the 13 studies. The researcher choose
a mixture of a validated test consisting: Pain Catastrophizing Scale (PCS); Pain
coping Index (PCI); Tampa Scale of Kinesiophobia (TSK); Pain Self-Efficacy
Questionnaire (PSEQ); Fear Avoidance Belief Questionnaire (FABQ); Survey of Pain
Attitudes (revised) (SOPA(R)); Hopkins Symptoms Checklist (HSCL-25); and
Beliefs about surgery questionnaire (47).

A moderate-quality systematic review of 3 studies on the short-term outcome
of fear of (re)injury resulting from movement or kinesiophobia utilizing the Tampa
Scale of Kinesiophobia (TSK) found the WMD to be 4.72 (95% CI1 2.32, 7.13) in
favor of PNE. However, this was clinically insignificant falling short of the required
5.5 points to demonstrate a minimal clinically important change in chronic LBP (53).

For pain catastrophizing, the systematic review by Wood and Hendrick (2019)
reported that PNE produces a clinically meaningful improvement in pain
catastrophizing in the medium term. The random-effects pooled results across all PNE
interventions versus control in 6 studies (moderate-quality of evidence) showed a
mean pain catastrophizing reduction of PNE to be 5.26 points out of 52 on the PCS

(95% ClI, —10.59 to .08) greater than a control group. Similarly, previous narrative
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reviews have reported favorable findings for PNE reducing pain catastrophizing (11,
47, 48).
2.5.3.4 Self-efficacy

A systematic review of RCTs investigating the effectiveness of PNE on
psychological factors in individuals with chronic musculoskeletal pain, covering the
last 14 years (2002-2015) from majority databases. There is only one study that used
pain self-efficacy as an outcome measure to determine individuals’ beliefs regarding
their ability to carry out activities and function despite their pain and the result
showed that PNE alone was more effective for pain self-efficacy reduction than a
combination of PNE with exercise sessions for chronic LBP in short term (11).

Researchers reported that barriers to greater pain self-efficacy for patients are
misperceptions or misunderstandings about their pain. In other words, if patients feel
that pain is directly proportional to tissue injury or damage, they are likely to feel that
they have less control over managing that pain. The PNE focused on helping patients
re-conceptualize pain from an indicator of damage to an interpretation of input signals
by the brain, and the nervous system can enhance pain self-efficacy (54).

Due to the limited number of studies regarding pain self-efficacy as a
treatment outcome for PNE, it is difficult to draw solid conclusions to the specific
clinical benefits of PNE for improving pain self-efficacy.

2.5.3.5 Movement

Based on a systematic review of RCTs for the effectiveness of PNE in chronic

musculoskeletal pain, current evidence supports the use of PNE in enhancing

movements, such as forward bending and straight leg raise (11).
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One RCTs of this systematic review reported that Forward bending and
straight leg raise were improved more in the experimental group over the control
group (p < .001 for both) in chronic LBP. The abdominal “drawing-in” task did not
show between-group differences (55). The authors demonstrated that PNE imparts a
change in pain cognitions and physical performance. The factor structure (cognitive,
behavioral, and physical performance measure) used in the study suggests that the
pain cognitions most affected related to the ability to control pain and link between
pain and emotions (55).

2.5.3.6 Healthcare utilization

A high-quality systematic review conducted in 2016 concluded that PNE
has benefits in healthcare utilization such as healthcare center visits, sick-leave
days, and healthcare costs from medical treatment (11). At 1-year follow-up,
experimental group made 3.6 £ 2 (mean £ SD) healthcare center visits for low
back pain, which was statistically less (p < .001) than the control group who made
13.2 £ 5 visits (52). Reduction of sick-leave days extracted from the Orebro
Screening Questionnaire was observed with significance (p < .01) toward the
experimental group (z = 2.95). Also improved (p < .001) reduction in care-
seeking after intervention was noticed (z = 4.79) (56). Overall reduction in
healthcare costs for medical treatment at 1-year follow-up was less for
experimental group (mean = $22,678.57, SD = $3,135.30) compared with control

group (mean = $4,833.48, SD = $3,256.00) (z = —2.700, p = .007) (57).
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2.6 Assessment of pain neuroscience knowledge
2.6.1 Neurophysiology of Pain Questionnaire

Geneen et al. (58) performed a systematic review of reviews for effects of
education to facilitate knowledge about chronic pain for adults, including comparing
different types of education by assessing knowledge about pain, which they evaluated
using the Neurophysiology of Pain Questionnaire (NPQ). The results showed
significant improvements in catastrophizing and knowledge of pain. The
improvements in catastrophizing were only found in those studies that utilized pain
neurophysiological education (PNE) as the intervention.

Similarly, high-quality RCT by Gallagher et al. (59) found that knowledge
about pain biology increased in the PNE group over a control (advice) group (p<.01)
(an effect size of Cohen d = 1.7). Van Qosterwijck et al (60) reported that the NPQ
showed a significant increase in response with the PNE group (p < .001) but not a
control group (receiving pacing self-management education) (p = .150) in individuals
with fibromyalgia.

Several strong evidence showed significant improvements in several
outcomes, such as pain rating, disability, and psychosocial in several chronic pain
conditions (47, 50, 51). The improvements in those outcomes were found in studies
that utilized PNE as an intervention. The findings fit with one of the primary aims of
PNE, i.e. to re-conceptualize thinking about pain, away from the belief that “hurt”
always equates to “physical harm”. Delivering PNE both requires and targets a shift in
one’s understanding of pain, from that of a biomedical or structural pathology
paradigm to that of a truly biopsychosocial paradigm. Larger and more pragmatic

clinical trials are clearly required, and the possibility of enhancing the effects of PNE
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by combining it with other promising interventions is enticing. For this reason, there
is growing interest in pain education.

The NPQ, originally known as the neurophysiology of pain test, is a 19-items
questionnaire for assessing whether patients and health professionals could accurately
understand the neurophysiology of pain (15). Moseley (15) developed the 19-items
guestionnaire from examination paper given to postgraduate pain medicine students
and was directly related to the material presented in the PNE session and concerned
the mechanism of nociceptors, adaptation of nociceptors, and modulation of pain, then
modified in terms of language through a process of trial and error. The response
options are true, false, or undecided, each correct response receives one point,
whereas incorrect or undecided responses score zero points, a score ranging from 0-
19, with a higher score indicating a greater understanding of pain neurophysiology.

2.6.1.1 Psychometric properties of NPQ

The psychometric properties of the English version of the NPQ were
examined by conducting a Rasch analysis from a sample of 300 chronic spinal pain.
Catley et al. (16) completed a Rasch analysis of the NPQ, including analysis of person
fit, targeting, reliability, uni-dimensionality, and item bias. Person fit included
removing responses from those who were suspected of guessing, targeting included
ensuring that the difficulty of questionnaire items matched the ability of respondents,
reliability included measuring for test-retest reliability and internal consistency. Uni-
dimensionality was analyzed to ensure that all the questionnaire items measured the
same construct of pain knowledge, and item bias was analyzed to prevent items from
biasing towards gender, diagnosis, age, or ability. After using Rasch analysis, Catley

et al. (61) removed 7-items of the NPQ (questions 1, 5, 7, 11, 12, 14, and 19
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excluded) as shown in Table 1. The analysis identified 7 items that functioned poorly,
exhibited bias, or were psychometrically redundant. Question 14 also showed local
dependence with questions 9 and 12. Question 5 demonstrated local dependence with
question 6 and of the two has the poorer fit statistics. Questions 7 and 12 exhibited
excessive misfit and functioned poorly across the ability range. Reliability showed
acceptable internal consistency of 19-items had a Pearson separation index (PSI) (a
Rasch analysis equivalent of Cronbach’s alpha that can be interpreted similarly) of .84
for the original 19 items. Test-retest reliability of 19-items was found to be excellent
that assessed in the second sample of low back pain patients. A pre-education ICC of
.97 and a post-education ICC of .98. For 12-item revised version of NPQ (rNPQ),
items ordering remained unchanged, and the PSI value of .82 indicated that the
revised NPQ remained suitable for individual use.

According to previous studies, the NPQ was acceptable for patients. It did not
take a lot of time to answer, and all items had a 100% response rate. As reported by
Meeus et al. (61), the inclusion of undecided options was relevant. Indeed, it might
have prevented some people from guessing the correct answer that might overestimate
the knowledge level of subjects. The absence of observed floor and ceiling effects
were also reported in previous studies investigating the psychometric properties of the
NPQ (16, 17, 19, 61).

Considering the lack of a “gold standard” to assess pain neurophysiology
knowledge, a validity was mainly tested by comparing NPQ scores of patients and
professionals as was done by Meeus et al. (61), Demoulin et al. (17), Nogueria et al.
(18), and Richter et al. (19). The results showed highly significant differences

between groups, suggesting the discriminative validity of the test.
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Regarding the factor analysis, Catley et al. (16) postulated that the rNPQ
should be one-dimensional. This could not be proven in French and German versions,
which reported 2-5 factors (17, 19). One possible reason is that the NPQ is a test for
knowledge verification in the sense of an exam and less a measuring instrument for a
scientific construct (19).

The authors reported that the rNPQ would be 30% shorter than the original,
which would have time and recording advantages within both a busy clinical situation
and a research context. While the rNPQ appears to have superior psychometric
qualities. The authors concluded that the rNPQ had adequate psychometric properties
for use with chronic spinal pain patients but that further research was needed.

The rNPQ has been translated and cross-culturally adapted into three
languages, with psychometric evidence to support the use of the translations. These
include French (17), Brazilian Portuguese (18), and German (19). However, internal
consistency of revised 12-item NPQ, measured with Cronbach’s alpha, was poor to
moderate in those studies: .30 for the French version (17), .63 for the Brazilian-
Portuguese version (18), and .52 for the German version (19), as shown in Table 2.

Richter et al. (19) postulate that the number of items, the sample size, and the
patient characteristics could be responsible for the inconsistent internal consistency.
Similarly, Demoulin et al. (66) and Nogueira et al. (17, 18) reported that a small
sample might be the limitation of the study. However, Catley et al. (16) emphasized

that all translations may imply a possible difference to the original version.



Table 1 Revised Neurophysiology of Pain Questionnaire (rNPQ) (16)

1. Reconnectors on nerves work by opening ion channels in the wall of the nerve.

2. When part of your body is injured, special pain receptors convey the pain message to

your brain.

3. Pain only occurs when you are injured or at risk of being injured.

4. Special nerves in your spinal cord convey ‘danger’ message coming from the painful

body part.

5. Pain is not possible when there are no nerve messages coming from the painful body

part.

6. Pain occurs whenever you are injured.

7. The brain sends messages down your spinal cord that can change the message going up

your spinal cord.

8. The brain decides when you will experience pain.

9. Nerves adapt by increasing their resting level of excitement.

10.Chronic pain means that an injury hasn’t healed properly.

11.The body tells the brain when it is in pain.

12.Nerves can adapt by producing more receptors.

13.Worse injuries always result in worse pain.

14.Nerves adapt by making ion channels stay open longer.

15.Descending neurons are always inhibitory.

16.When you injure yourself, the environment that you are in will not affect the amount of

pain you experience, as long as the injury is exactly the same.

17.1t is possible to have pain and not know about it.

18.When you are injured special receptors convey the danger message to your spinal cord.

19.All other things begin equal, an identical finger injury will probably hurt the left little

finger more than right little finger in a violinist but not a piano player.

Note: Items in the grey area are removed from the revision version of NPQ.
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2.6.2 Factor affecting pain neurophysiology education assessment
2.6.2.1 Guessing

Demoulin et al. (2017) performed psychometric properties of the English
version of rNPQ from a sample of 300 chronic spinal pain patients and the authors
reported that guessing might be a problem as the true/false nature of the pain
neurophysiology knowledge scale makes it susceptible to guesses. Moreover, a study
reported that up to 18% of the sample might have been guessing for several items on
the pain neurophysiology knowledge scale. It might be that persons of low ability may
systematically guess to receive a high score (16, 17).

The results of the French version also suggest that the inclusion of an
undecided option was relevant. Indeed, it might have prevented some people from
guessing the correct answer that might overestimate the knowledge level of some
subjects (17). The authors suggested that communication with participants might help
determine whether semantic issues contributed to other items functioning poorly,
although the influence of recall bias would be difficult to manage. Therefore,
recipients of the rNPQ should be advised to use the undecided response option and
avoid lucky guesses (17).

2.6.2.2 Education level

The education level can influence knowledge of pain. Mosely (15) found
that professionals who had a postgraduate qualification in pain medicine or pain
science performed better than professionals who did not. Moreover, there was no
difference in performance between participants with and without a discipline-specific
postgraduate qualification in their field. Similarly, Pate et al. (2018) found that

education level was significantly associated with a change in the pain
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neurophysiology knowledge score. Participants who reported being educated at the
technical or university level on average had 2.0 (.7 to 3.2) points in the pain
neurophysiology knowledge score greater than those with lower education levels (62).

On the other hand, an observational study found no relationship between an
individual’s education level and pain neurophysiology knowledge score (63). The
lack of an association between the education level and pain knowledge is in
agreement with a previous finding showing that persons who experience pain
understood complex pain biological concepts, regardless of their education level (55).

2.6.2.3 Age

Strong evidence showed that only PNE appears to be effective (by reducing
disability) as a sole intervention for adults (>65 years) with chronic pain (58). The
single study on the elderly found that patient education can improve overall pain
management and related functional limitations among elderly people with chronic
musculoskeletal pain. This suggests that patient education is not limited by older age
(64). However, evidence is too limited to confidently conclude that education alone is

effective in reducing pain intensity or related disability in adults with chronic pain.

Catley et al. (2013) completed a Rasch analysis of the pain neurophysiology
knowledge scale to prevent items from biasing toward age. This study found that
analysis of chronic spinal pain patients' data showed no significant association
between age (younger than 18-40 years, older than 41-64 years) (p = .84) (16).
Fitzgerald et al. (2018) reported that demographics largely do not appear to influence
responses to the pain neurophysiology knowledge in osteopathy students. In contrast,
A weak relationship between age and pain neurophysiology knowledge score (p =

.15) was observed (65).
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2.6.2.4 Gender

It is currently unclear whether demographic variables, such as gender, affect
knowledge of pain. Based on a recent study by Pate et al. (2019) found that gender
was insignificantly associated with a change in the pain neurophysiology knowledge
score (62). Similarly, a previous study showed no significant difference between the
pre- and post-intervention pain neurophysiology knowledge scores and gender in
osteopathy students (65). In physical therapy students, Alodaibi et al. (2018) found
that no significant difference between males and females among physical therapy
students from 18 different universities in Saudi Arabia (66).

In contrast, Louw et al. (67) found that gender proved to have between-group
effect only with the belief question “your brain decides if you feel pain, not your
tissues”. The girl had a significantly lower than a boy in this statement, but both
achieved a similar mean post PNE. Adillon et al. (20) found that men had a higher
percentage of correct answers than women (in first-year degrees and physical therapy
in final year), however, this difference was not observed in medical students. These
results suggest that men perceive better the biopsychosocial aspects of pain (68).

2.6.2.5 Culture

Knowledge of a patient’s culture may provide valuable information regarding
likely beliefs about the cause(s) of and coping mechanisms for pain, both of which
will inform the management and/or prognosis. Clinicians should, therefore, be aware
of how culture affects these variables. The use of a patient-centered approach when
performing the evaluation may be particularly useful for assessing the patient’s beliefs
about pain and how they cope with it in the context of that patient’s culture (69).

Similarly, a previous feasibility RCT of PNE in Nepal-low back pain developed a
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culturally suitable PNE program using local patient stories and indicated that culture
might influence the acceptability and appropriateness of treatment designed to impact
cognitive and behavioral changes. As a result, treatments that have been developed by
clinicians in one culture may not necessarily be relevant or effective in another
culture, and such treatments may need to be adapted to maximize their efficacy when
used to treat patients in a new culture (70).

Sharmma et al. (2018) suggested that culture is an essential social domain that
clinicians should consider in the treatment of chronic pain. Given these cultural
effects, it is vital to adapt biopsychosocial assessments and treatments to culture

before using them in clinical practice (69).

2.7 Cross-cultural adaptation process

Cross-cultural adaptation of self-administered questionnaire on health status
for use in a new country, culture, and/or language requires the use of a unique
method, to reach equivalence between the source and target languages questionnaire.
It is now accepted that if a measure was to be used across cultures, the items in the
questionnaire must not only be translated well linguistically but also be adapted
culturally to maintain the content validity of the tool across different cultures. Cross-
cultural adaptation is used to encompass a process in which both language
(translation) and cultural adaptation in the process of preparing a questionnaire for use
in other settings (71). Three methodologies are commonly used in cross-cultural
adaptation: World Health Organization (WHO), American Association of Orthopedic
Surgeons (AAQS), and Functional Assessment of Chronic IlIness Therapy (FACIT)

methodology.
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2.7.1 World health organization (WHO) methodology

WHO methodology was established to achieve different language versions of
the English instrument that are conceptually equivalent in each of the target
countries/cultures. The focus is on cross-cultural and conceptual, rather than on
linguistic/literal equivalence. The process can be divided into five steps, i.e., forward
translation, expert panel, back translation, pre-testing and cognitive interviewing, and

the final version (72).

2.7.2 Cross-cultural adaptation of the American Association of Orthopedic
Surgeons (AAOS) methodology

The guidelines are based on a review of cross-cultural adaptation in the
medical, sociological, and psychological literature. This review led to the description
of a thorough adaptation process designed to maximize the attainment of semantic,
idiomatic, experiential, and conceptual equivalence between the source and target
questionnaires. The methods consist of six stages: (i) initial translation, (ii) synthesis,
(ii) back translation, (iv) expert committee, (V) test of the pre-final version, and (vi)
submission of documentation to the developers or coordinating committee for

appraisal of the adaptation process (Figure 6) (73).
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Figure 6 The stages of cross-cultural adaptation currently used by the American

Association of Orthopedic Surgeons (AAOS) (73).

2.7.3 Functional Assessment of Chronic llIness Therapy (FACIT)
The FACIT translation methodology was developed in 1997, reviewed in

2005, and later modified in 2012 (74). The FACIT translation methodology
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emphasizes on a universal translation approach that includes multicounty review, the

use of qualitative and quantitative methods in testing, and the exploration of new
methods such as differential item functioning (DIF) analysis using item response
theory to evaluate item equivalence. It aims to establish the equivalence of meaning
and measurement between different country versions through the use of the

decentered model of translation and advanced statistical methods. The method

consists of 11 stages (Figure 7).
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Item Definitions Preparation \ / Item History Template

Original item source English

/ ‘ \ Forward translations 2

(Target language)

Forward translations 1
(Target language)

Reconciled (Target language)
Back-translation (Source English)

¥

Comparison of Back-translation to source

¥

Expert Review 2

S

v

Expert Review 1 Expert Review 3

(Target language) \ (Target language) / (Target language)

Assessment of reviewers’ Recommendations

-«

.

Finalization (Coordinating Team and LC) (Target language)

-

Harmonization (Source English)

-

Translation Quality Review

P

Formatting (Target language)

-

Translation Finalized (Target language)

2

Proofing (Target language)

In summary, from literature review, the FACIT methodology is more rigorous
with fine details in each stage. This methodology uses multiple reviews after the back-
translation stage and a combination of quantitative and qualitative assessments during
the testing process more than others. Eremenco et al. (2005) (74) provided a method
for the translation and cross-cultural validation of health status questionnaires (Table

3).



Table 3 The comparison of the process among two cross-cultural translation

methodologies.

47

Analysis of participant

Processes WHO AAOS FACIT
(72) (73) (74)

Forward translation v v v
Reconciled v v
Back-translation v v v
Black-translation review v
Expert review v v v
Pre-finalization review v
Finalization v
Harmonization and quality assurance v
Formatting v
Cognitive testing and linguistic v v v
validation

v v

Figure 7 The FACIT cross-cultural adaptation process (74)
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2.8 Psychometric properties
2.8.1 Assessment of psychometric properties

In order to assess the quality of health-related questionnaire, the psychometric
properties should be evaluated in clinical and research measurement with the
statistical values. According to the international Delphi study of Mokkink et al. in
2010 (75), the taxonomy of psychometric properties is divided into three quality
domains, which consist of reliability, validity, and responsiveness. Each quality
domain contains measurement properties, as presented in Table 4 (75).

Table 4 Domain, measurement properties, and aspects of measurement properties

Domain Measurement property The aspect of a
measurement
property
Reliability Internal consistency -
Reliability -

Measurement error -

Validity Content validity Construct validity

Hypothesis testing

-convergent validity
-discriminant validity

-know groups validity

Cross-cultural validity

Criterion validity

-concurrent validity
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-predictive validity

Responsiveness

Interpretability*

*interpretability is not considered a measurement property but an essential
characteristic of a measurement instrument.

2.8.1.1 Reliability

Reliability is the main component that should be evaluated in the assessment
of psychometric properties for both clinical practice measurement. The term
“reliability” can be described as the ability to produce consistent and reproducible
scores. The true score cannot be identified in clinical practice or research because the
observed score is a summary of the true score and measurement error (observed score
= True score + Measurement error). This can be explained via the concept of variance
that calculated from the observed value, the mean value, and several populations (76),

as presented in figure 8.

X(x —%)?

Variance =
N

Figure 8 Variance formula. Where X means observed valued, X mean Sample means
value, and N means several populations (77).

Reliability indicates the amount of error in the observed score that deviates
from the true scores, and the less error indicates the adjacent score between the

observed score and the true score. This is presented as the reliability coefficients that



50

are calculated from the ratio between the true score variance and the total variance, as

shown in figure 9 (76).

True score varia

Reliability coefficients =

True score variance+Error

Figure 9 Reliability coefficients

Reliability coefficient referred to the measurement properties in the reliability
domain which are ranged from .00 to 1.00 and classified into four levels, i.e., poor
reliability (.00-.50), moderated reliability (.50-.75), good reliability (above .75), and

perfect reliability when reliability coefficients reach 1.00, as shown in table 5 (76).

Table 5 The General guideline of reliability coefficients levels (76).

Reliability coefficients levels Interpretation
.00-.50 Poor reliability
.50-.75 Moderate reliability
Above .75 Good reliability
Reach 1.00 Perfect reliability

2.8.1.2 Internal consistency

Internal consistency can be called homogeneity. This measurement property
defines the correlation of every item in the measurement that measures a similar
dimension. Internal consistency should be evaluated separately for each domain if the
questionnaire measures more than one domain. The items in the similar domain
should be a good relationship, and a respondent is measured in the same aspect, for

example, if the respondent is evaluated in the physical function domain by the
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questionnaire, the item should relate to the physical activity or daily activity. If some
items ask about an emotional experience or psychological well-being, that
questionnaire would not be grouped on theory in the developing process of the
guestionnaire.

Furthermore, the items can be examined with the summary score that
represents the item-to-total correlation. This should be evaluated in a single domain or
several relevant domain questionnaires to indicate internal consistency. In statistical
analysis, the Cronbach alpha coefficient represents the evaluation of internal
consistency. The Cronbach alpha coefficient range is .00 to 1.00 and the acceptable
level is above .70 (78, 79). Several sources suggest that a scale with strong internal
consistency should only show a moderate correlation among the items, between .70
and .90. If items have very low correlation, they possibly measure different traits. If
the items have very high correlation, they are probably redundant, and the content
validity of the scale might be limited (76).

2.8.1.3 Test-retest reliability

The score is measured among the period time while the true score does not
change. This can be considered as the test-retest reliability, reproducibility, or
response stability of the instrument. It prefers that test-retest reliability should be
evaluated in a self-administered questionnaire or physical measure that rater is not
involved. In the self-administered questionnaire study, the researcher has to avoid the
same answer of the respondent, and the respondent may remember the answer at the
first measurement and write down the same answer at the second measurement.
However, if the researcher determines too long interval time, the score can be

influenced by the status changing of the respondent. Then, the interval time should be
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considered on the stability of the respondent’s variable (76). The recommended
participants and interval duration of the test-retest study are 36 participants with an
interval time between 2-14 days (76). Evaluation of the degree of the test-retest
reliability can be represented by intraclass correlation coefficients (ICC), as showed in
Table 3. The acceptable level of ICC should be higher than .70 (76).

2.8.1.4 Validity

Validity is defined as the extent to which an instrument is intended to measure
(76). Evidence to support hypotheses is generally defined according to three types of
measurement validity: content validity, criterion-related validity, and construct
validity. The criterion-related validity and construct validity demonstrate the
relationship between two instruments by using Spearman’s rank correlation
coefficients and Pearson’s correlation coefficients for non-parametric data and
parametric data, respectively (76). The level of correlation can be described by
correlation coefficients (r) that take values from -1.00 (negative relationship) to +1.00
(positive relationship). The magnitude of correlation coefficients specifies the
magnitude of the relationship between two instruments that can be classified into 4
levels including little or no relationship (.00 to +.25), fair relationship (£.25 to +.50),
moderate to good relationship (£.50 to +.75), and good to excellent relationship (x.75
to +1.00).

Table 6 Type of measurement validity

Type of measurement Definition

validity

1. Content validity This validity indicates that the items that make up
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an instrument adequately sample the universe of
content that defines the variable being measured.

Most useful with questionnaires and inventories.

1.1 Face validity

It indicates that an instrument appears to test what it
is supposed to the weakest form of measurement

validity.

2. Construct validity

Establishes the ability of an instrument to measure
an abstract construct and the degree to which the
instrument reflects the theoretical components of

the construct.

2.1 Convergent

validity

This validity indicates that two measures believed
to reflect the same underlying phenomenon will

yield similar results or will correlate highly.

2.2 Divergent
validity or
discriminant

validity

Indicates that different results, or low correlations,
are expected from measures that are believed to
assess different characteristics. Therefore, the
results of an intelligence test should not be expected
to correlate with the results of a test of gross motor

skill.

2.3 Know-groups
validity or
discriminative

validity

Identify the presence or absence of a particular
characteristic, and the theoretical context behind the
construct is used to predict how different groups are

expected to behave.
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3. Criterion validity

This validity indicates that the outcomes of one
instrument, the target test, can be used as a
substitute measure for an established reference
standard criterion test. It can be tested as concurrent

or predictive validity.

3.1 Concurrent

validity

Establishes validity when two measures are taken at
relatively the same time. Most often used when the
target test is considered more efficient than the gold
standard and, therefore, can be used instead of the

gold standard.

3.2 Predictive

validity

Establishes that the outcome of the target test can
be used to predict a future criterion score or

outcome.

2.8.1.5 Factor analysis

Factor analysis is a procedure used to determine the extent to which shared

variance (the intercorrelation between measures) exists between variables or items

within the item pool for a developing measure. A factor consists of cluster of

variables that are highly correlated among themselves but poorly correlated with

items on other factors. Factor analysis has been used in several ways: in a

confirmatory manner designed to confirm or negate the hypothesized structure, or to

try to discover a structure, in which case the analysis is called exploratory (80).

Exploratory factor analysis (EFA) is used to examine the underlying structure of a set
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of variables when there is not a strong a priori theory for which variables are most
closely related to which other variables, or when the number of factors that might be
presented in the data set is unclear (80). The direct purpose of exploratory factor
analysis is to reduce a set of data so that it may be described and used easily.
Confirmatory factor analysis (CFA) examines hypotheses about the structure of
variables. Confirmatory factor analysis may follow the EFA, or it may come directly

from theory (76).
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CHAPTER 3
METHODOLOGY

The study was conducted in two phases. In the first phase, a cross-cultural
adaptation of the rNPQ into Thai using the Functional Assessment of Chronic Illness
Therapy (FACIT) translation methodology was conducted. In the second phase, the
psychometric properties of the translated rNPQ were evaluated. The study was
approved by the University Human Ethics Committee (COA No. 240/2020) (see

Appendix E). All participants provided signed informed consent.

3.1 Phase 1: Cross-cultural translation and adaptation

The FACIT translation methodology was used to develop the culturally
appropriate translation of the rNPQ (81). There are 11 steps in the FACIT translation
methodology, including forward translation, reconciliation, back-translation, back-
translation review/quality control, independent reviews, pre-finalization review,
finalization process, harmonization and quality assurance, formatting and
proofreading, cognitive testing and linguistic validation, and evaluation of the
participants’ comments and finalization of translation. Detailed descriptions of the
FACIT translation methodology are published elsewhere (81).

1. Forward translation.

Source items in English of rNPQ were translated into Thai version by two
independent professional translators, and who were asked to use simple language
which culturally appropriate. The translators were instructed to use translators were
encouraged to complete each item for themselves to get a better understanding of the

meaning and interpretation of each item.
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2. Reconciliation.

A professional translator who was not involved with the forward translation
examined the first two translated questionnaires and sought to reconcile any
discrepancies between the two translations, as appropriate, in order to generate a third
translation that included what this translator viewed as the best of both of the first two
translations. This translator took notes to document his/her thinking behind the
decisions made.

3. Back translation.

The reconciled Thai version of the rNPQ was then back-translated by a
professional translator. The back translator did not have access to and did not have
knowledge of the original English version. Again, the translator was asked to perform
the translation using simple language that captured the key meaning of the items.

4. Back translation review/Quality control.

A native English speaker Mark Catley, Ph.D (MC) who had experience in
using the rNPQ in research performed back-translation review by directly comparing
the original rNPQ instructions and items with the back-translated version. The goal of
this comparison was to evaluate the equivalence in the meaning of the English source
and Thai translation. The Translation Project Manager Professor Prawit
Janwantanakul, Ph.D (PJ), who was a health professional and a native Thai speaker,
provided additional comments on any discrepancies between the back-translated and
original versions. Both of these reviewers made suggestions regarding wording that
might require changes to ensure equivalent meaning.

5. Expert review.
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Three native Thai speakers who were healthcare professionals reviewed all
information from the preceding steps. The most appropriate translation for each item
was selected, or alternate translations were provided if the previous translations were
found to be unacceptable.

6. Pre-finalization review.

The Translation Project Manager (PJ) reviewed the translation recommended
as a result of step 5, along with the review comments. This review identified potential
problems with and made comments about the recommended translation to guide the
Thai language coordinator in step 7.

7. Finalization.

The Language Coordinator Assistant Professor Rotsalai Kanlayanaphotporn,
Ph.D (RK), who was a health professional with experience in the intent of the items
and a native Thai speaker, determined the final translation. All of the preceding
information, as well as the Translation Project Manager’s comments in the item
history, were reviewed. The Language Coordinator (RK) provided explanations for
the choice of final translation and performed the respective literal back-translation and
more idiomatic back-translation for each item.

8. Harmonization and quality assurance.

A native English speaker (MC) who was involved in the development of the
rNPQ will make a preliminary assessment of the accuracy and equivalence of the final
translation by comparing the final back-translation with the source and verifying that
documentation of the decision-making process was complete. The Language
Coordinator has consulted again for additional input.

9. Formatting, typesetting, and proofreading.
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Formatting, typesetting, and proofreading of the rNPQ instructions and items
of the final translation were checked for spelling and grammatical issues. Two
proofreaders worked independently and reconciled the proofreading comments.

10. Cognitive testing and linguistic validation.

The final version of the T-rNPQ was pretested with ten individuals from
Thailand with chronic LBP. The goals were to ensure understandability and verify
that the meaning of each item was equivalent to the English source after translation.
The Translation Project Manager created an interview script for cognitive testing if
the T-rNPQ, which was used to guide this process with ten individuals with chronic
LBP.

11. Analysis of participant’s comments and finalization of translation.

The Language Coordinator (RK) compiled and summarized comments from
step 10 (back-translated into English) and proposed any final changes in the
translation. The native English speaker (MC) who would be involved in the
development of the rNPQ conducted a final quality review, and the translation was
finalized. Every sentence within the questionnaire were distributed in the item history
(see Appendix B) in order to follow the result of each process during translation

methodology

3.2 Phase 2: Evaluation of the reliability and validity of the T-rNPQ
3.2.1 Participants

The sample size calculation for Phase 2 was based on Comrey and Lee (1992)
quoted by Mundfrom et al (2005) (82), who provided a guideline for the number of

participants in a study involving factor analysis by stating that 50 is very poor, 100 is
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poor, 200 is fair, 300 is good, 500 is very good, and 1,000 is excellent. Therefore, the
number of individuals with chronic LBP required in this study was 300. Individuals
with chronic LBP were recruited from large public hospitals and government offices
in the Bangkok metropolitan area from August 2020 through April 2021. Inclusion
criteria included those aged 18 years or older, being able to read and speak Thali, and
having chronic LBP (defined as “a back pain problem that has persisted at least three
months and has resulted in pain on at least half the days in the past six months”) (83).
The low back region was defined as the space between the lower posterior margin of
the rib cage and the horizontal gluteal fold (83). Exclusion criteria included having
serious medical conditions or complications that might interfere with the participant’s
ability to respond to the study questionnaires (such as vision or reading impairments
during data collection).

Thai-speaking lecturers with at least 5 years of experience in a field of
musculoskeletal physical therapy were also recruited from 10 universities in Thailand
to evaluate the psychometric properties of the T-rNPQ. Seventy lecturers were invited

to participate, and 45 agreed to do so.

3.2.2 Procedures

The participants in both groups completed a battery of online questionnaires
asking about demographics and including the T-rNPQ items (see figure 10). The
participants with chronic LBP also completed a measure that would allow us to
evaluate the discriminant validity of the T-rNPQ: seven health and function domains
of the Thai version of Patient-Reported Outcomes Measurement Information System-

29 (T-PROMIS-29) (see Appendix D): Physical Activity, Anxiety, Depression,
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Fatigue, Sleep Disturbance, Ability to Participate in Social Roles and Activities, and
Pain interference (84). All seven domains are assessed with scales ranging from 1 to 4
items. Respondents were asked to indicate the frequency that they experienced what is
described with each item in the past seven days using 5-point Likert scales. Except for
items assessing physical function, that were rated based on the present time. Pain
intensity is assessed with a single item asking respondents to rate the magnitude of
their pain in the past week on a 0 (“No pain”) to 10 (“Worst imaginable pain”)
numerical scale. The T-PROMIS-29 scale scores were transformed into T-scores
(mean 50 and SD 10) according to the PROMIS adult profile instrument guideline
(http://www.healthmeas ures.net). The direction of PROMIS scales is with respect to
the scales name; higher scores indicate more of the domain assessed. The Thai version
of the PROMIS-29 has been shown to provide valid and reliable measures of the
domains it assesses, with good to excellent internal consistency (i.e., Cronbach’s
alpha coefficients ranging from .84 to .94) and moderate to good test re-test

reliability, ICC’s (2,1) coefficient ranging from .57 to .74 (84).
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= Thai-PROMIS-29
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|

1 week from baseline
95 individuals with CLBP
= Thai-rNPQ

Figure 10 Procedures of the phase 2 study

The T-rNPQ contains 12 questions that are answered with “True,” “False,” or

“Undecided.” The overall T-rNPQ score is the sum of correct responses, and so can

range from 0 to 12 (see Appendix C). A higher score indicates a greater

understanding of the biological mechanisms that underpin chronic pain.

To assess the test-retest reliability of the T-rNPQ, participants with chronic

LBP were asked to complete the T-rNPQ again at least 7 days (range, 7 to 15 days)

after the initial completion.

3.2.3 Data analyses

All analyses were performed using SPSS version 22.0 for Windows. A

Shapiro-Wilk test verified the normal distribution for all parameters. Quantitative
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variables that were normally distributed were expressed as mean + standard deviation
(SD), and quantitative variables that were not normally distributed were expressed as
median (percentile 25, percentile 75). The level of significance was set at .05.
e Dimensionality
The dimensionality of the T-rNPQ questionnaire was tested by conducting an
exploratory principal component analysis (PCA), using the scree test to determine the
number of underlying components assessed by the measure (eigenvalues of >1).
Varimax rotation was applied, and the items with a factor loading of .30 or greater for
a given factor were used to indicate that an item loaded on the factor(s) that emerged
(85).
e Internal consistency
Internal consistency for the T-rNPQ was calculated using Cronbach’s alpha.
Cronbach’s alpha values that were .70 or greater were used to determine that the
scale’s internal consistency was acceptable (86).
e Reliability
For test-retest reliability, we computed the intraclass correlation coefficient
(ICC 2,1y for individuals with chronic LBP (87). ICC values less than .50 indicate poor
reliability, values between .50 and .75 indicate moderate reliability, values between
.75 and .90 indicate good reliability, and values greater than .90 indicate excellent

reliability (88). The SEMiest-retest, Which is a measure of the standard error of

measurement, was calculated as \/ (0% time + % residual) (89). The minimal detectable
change at 95 percent confidence (MDCgse), which indicates the minimal change score
to be confident at the 95% level that the change is not due to measurement error, was

calculated by MDCogse = square root of 2 multiplied by SEMiest-retest and 1.96 (87, 89).
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e Ceiling and floor effects
Ceiling and floor effects were evaluated by calculating the percentages of the
responses of the highest and the lowest possible scores achieved by respondents.
Rates greater than 15% for the highest and the lowest scores indicated ceiling and
floor effects, respectively (90).
e Known-groups validity
The known-groups validity, by comparing the T-rNPQ scores from the 263
individuals with chronic LBP and 45 lecturers in a field of musculoskeletal physical
therapy. If the T-rNPQ scale was valid, we hypothesized that the scores obtained from
lecturers in a field of musculoskeletal physical therapy would be significantly higher
than those obtained from individuals with chronic LBP. As the T-rNPQ scores of both
groups were not normally distributed, a Mann—Whitney test was used for this

analysis.

e Discriminant validity
The discriminant validity, by computing Spearman’s rank correlation
coefficients between the T-rNPQ and seven health and function domains of the T-
PROMIS-29 scales. We hypothesized that if the T-rNPQ scale (or scales, if the
planned factor analysis indicated that the measures assess more than one domain of
knowledge) was valid, weak associations between the T-rNPQ and the T-PROMIS-29

measures of these domains would be found.
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The cross-cultural translation and adaptation of the rNPQ into a Thai version

was deemed to be understandable and culturally appropriate, except for one item; that

is, the item stating that “Nerves adapt by increasing their resting level of excitement.

2

The sentence contained the word “resting” and was difficult to understand in the Thai

language. After discussions within the translation committee and with the developer

of the rNPQ, it was decided to delete this word, and the item was modified to be

“Nerves adapt by increasing their sensitization to stimuli.”

The final translated Thai version of each domain is shown in Table 7 and the

entire translation process is provided in Appendix B

Table 7 Cross-cultural adaptation of T-rNPQ

Original English version

Translated Thai version

1. When part of your body is
injured, special pain receptors
convey the pain message to
your brain.

deduladunilsvessnnienaldsuuiniu sy
anusaniiutnviinfivrvazdainutoyaninuidn

Wulhnludsanesvosna

2. Worse injuries always result
in worse pain

Ve [ a £ @ I~ Y [
F’TﬂllgﬂﬂLQUU'J@'”USLﬂ@“UUﬂ@@LM@@miﬂﬁ‘UU']WL"UU

3oLALaRaNSiASUUIALI UWINTY

3. Special nerves in your spinal
cord convey ‘danger’ messages
to your brain.

wulsgamaiiafievlulydundavesnudedyn

Wau “Audunsie” lUdausavasan

4. Pain occurs whenever you are
injured.

AnusanulInazintunnillefinauiniu

5. The brain decides when you
will experience pain.

v a oA vee &
avewnaulaiuiielanuazidniiuln

6. Nerves adapt by increasing
their resting level of excitement.

wulsvamuTumlaemuseauanuliluninsedu
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7. Chronic pain means that an
injury hasn’t healed properly.

anusaniiutiaisesmunefianisuindudaline

AUn

8. Pain only occurs when you
are injured or at risk of being
injured.

mMsuIaluiaaun vilisanidudinunniaue

9. Descending neurons are
always inhibitory.

13 Ql' [ v [ .
wanuszavndsdya ruannaussludsludundiay

GG ARG TTAGHE)

10. When you injure yourself,
the environment that you are in
will not affect the amount of
pain you experience, as long as
the injury is exactly the same.

dogauilinuesuiniu anmuindeuseusinm
aylyidmansenusoszaumuduUInTIRSEn

o I = Y
asuladunisuinidumileunuynusenis

11. It is possible to have pain
and not know about it.

Juldlanezdianuiuiauarlisuianuiduinm

11

12. When you are injured,
special receptors convey the
danger message to your spinal
cord.

Wonauuadu fasupusdnuinfirvazds
Fynasion “Ausunsty”

Tudslvdundavesnm

4.2 Participant characteristics

Eight hundred and fifty individuals with chronic LBP were screened for

eligibility and 575 of these were excluded because they did not meet the inclusion. 12

(.04%) of enrolled participants were excluded because they presented low-quality data

(e.g., random or invariant answers). Therefore, 263 participants were used in the data

analysis (see figure 11). The majority of individuals with chronic LBP were middle-

aged women and worked full time, reporting an average pain intensity of 5, ranging

from 0 to 10. The majority of lecturers were middle-aged women and had experience

in a field of musculoskeletal physical therapy for an average of 10 years, ranging from

5 to 27 years) (Table 8). The means and standard deviations of the study variables

assessed in the initial assessment are presented in Table 9.



587 ineligibles

Day 1
e Internal consistency

o Ceiling and floor
¢ Known-group validity
o Discriminant validity

Day 2
o Test-retest
reliability

850 individuals with chronic
low back pain invited to
participate in the study

Invited lecturers in a field of
musculoskeletal physical
therapy from 10 universities
in Thailand

—l

1

263 Individuals with chronic
LBP agreed to participate
and signed consent form

45 lecturers agreed to
participate and signed
consent form

|

|

263 Individuals with CLBP
completed baseline
guestionnaires
= Demographic questionnaire

= Thai-rNPQ,
= Thai-PROMIS-29

45 Lecturers completed the
Thai-rNPQ

1

7-15 days from baseline
95 individuals with chronic
LBP completed
the Thai-rNPQ

Figure 11 Flow of participations through the phase 2 study

Table 8 Demographic and characteristics of participants

Characteristic N (%) Mean (SD)
Individuals with chronic LBP (n=263)
Age (in years) 40.7 (11.7)
Sex
Women 161 (61)
Men 102 (39)
Weight (self-reported), kg 67.1 (16.2)




Height (self-reported), cm
Employment status
Working full time
Unemployment
Pain intensity (1-10)
Educational level
Primary school
Secondary school
High school

University

247 (94)

16 (6)

10 (4)
9(3)
41 (15)

203 (78)

Lecturers in musculoskeletal physical therapy (n=45)

Age (in years)
Sex
Women

Men

Work duration

Experience in a field of musculoskeletal

physical therapy

36 (80)

9 (20)

68

162.9 (8.5)

5.0 (2.1)

42.4 (6.6)

14.1 (9.2)

10 (6.8)

LBP low back pain
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Table 9 Means and standard deviations of the study variable scales scores

Scale Mean (SD)

Individuals with chronic LBP (n=263)
T-rNPQ (0-12) 3.7(2.1)

T-PROMIS (T-scores)

Physical Function 43.7 (8.0)
Anxiety 57.2 (8.7)
Depression 50.3 (9.5)
Fatigue 53.4 (7.8)
Sleep Disturbance 51.3(6.8)
Ability to Participate in Social Roles and Activities 51.6 (8.1)
Pain Interference 57.1(6.2)

Lecturers in musculoskeletal physical therapy (n=45)

T-rNPQ (0-12) 6.9 (1.9)

4.3 Dimensionality

An exploratory factor analysis using data from the 263 participants with LBP
pain followed by varimax rotation was used to test the dimensionality of the T-rNPQ.
The result of Bartlett’s test of sphericity indicated that the correlation matrix was not
random, ¥*(66, N=263) = 806.7, p < .001, the Kaiser-Meyer-Olkin statistic was .84,
indicating that there were a sufficient number of correlated items in the matrix to
conduct the EFA. All individual measures of sampling adequacy values were greater
than .30. A scree test suggested two meaningful factors with eigenvalues of more than

1 (46% of the total variance); factor 1 (eigenvalue 4.04), and factor 2 (eigenvalue
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1.46). We, therefore, concluded that the T-rNPQ items assess two distinct underlying
components (Spearman’s rho between the two components = .07, p = .24). The former
represents responses of the neurological system (which we labeled “Neurophysiology
Knowledge”) to pain and the latter represents injury and pain perception (which we
labeled “Pain means Harm™). The component loadings for the T-rNPQ are presented
in Table 3. As could be seen, only one item (item 11) had an item-total correlation

less than .40. (Table 10)

Table 10 Factor loading for twelve T-rNPQ items

Item Item Factor loading
number
Neurophysiology ~ Pain means

Knowledge Harm

3 Special nerves in your spinal cord .86 .09

convey ‘danger’ messages to your
brain.
12 When you are injured, special .78 .02
receptors convey the danger message
to your spinal cord.
9 Descending neurons are always 74 .06
inhibitory.
6 Nerves adapt by increasing their .68 .16
resting level of excitement.
5 The brain decides when you will 57 24
experience pain.
10 When you injure yourself, the .55 .33
environment that you are in will not
affect the amount of pain you
experience, as long as the injury is
exactly the same.
1 When part of your body is injured, .52 19

special pain receptors convey the pain
message to your brain.
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11 It is possible to have pain and not .38 .20
know about it.
4 Pain occurs whenever you are injured. A1 .76
8 Worse injuries always result in worse .16 12
pain
2 Pain only occurs when you are injured 14 .63
or at risk of being injured.
7 Chronic pain means that an injury A2 54

hasn’t healed properly.

4.4 Internal consistency

Given the results of the factor analysis suggesting that the T-rNPQ assesses
two distinct pain neurophysiology knowledge domains, we examined the internal
consistency of the T-rNPQ total score as well as the two subscale scores. The total

score IC was acceptable (Cronbach’s alpha = .82) for the total score, for the

Neurophysiology Knowledge score (Cronbach’s alpha = .82), but unacceptable for the

Pain means Harm scale (Cronbach’s alpha = .63) in the group of individuals with
chronic LBP.

Neither the ceiling nor floor effect of the T-rNPQ total score or the
Neurophysiology Knowledge subscale was observed. However, floor effect was

found for the Pain means Harm scale in the group of individuals with chronic LBP

(53%) (Table 11).
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Table 11 Internal consistency and ceiling and floor statistics for the T-rNPQ
(Individuals with chronic LBP n = 263).

Cronbach’s alpha  Ceiling effect (%) Floor effect (%)

T-rNPQ total score .82 0 6

Neurophysiology .82 0 11
Knowledge

Pain means Harm .63 0 53

Bolded values are those exceeding 15%

4.5 Test-retest reliability

With at least 7-day apart (range = 7 to 15 days; average = 10 days), 95
individuals with chronic LBP returned completed T-rNPQs. The ICC,1) value
indicated poor to moderate test-retest reliability for the chronic LBP group (Table

12).

Table 12 Mean (standard deviation) and test-retest reliability coefficients of the T-
rNPQ scores at the first and second session (Individuals with chronic LBP n = 95).

1% 2nd ICC 2 SEMeest-retest  MDCoso
session  session (95%Cl)
T-rNPQ total score  35(22) 3.7(L9) .71 (.57-.81) 1.10 3.04
Neurophysiology  3.2(1.8)  3.0(1.6) .40 (.10-.60) 131 3.62
Knowledge
Pain means Harm .7 (1.0) 5(0.9) .65 (.47-.76) .56 1.55

ICC intraclass correlation coefficient, MDC minimal detectable change, SEM standard

error of measurement, LBP low back pain
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4.6 Known-groups validity

A Mann-Whitney test revealed a significantly higher T-rNPQ total score in the
group of lecturers (Mdn =7, 6.0 — 8.0) than the group of individuals with chronic
LBP (Mdn =4, 2.0 -5.0) (p <.001). The items that had more than 50% of lecturers
answered incorrectly were items 1, 2, 4, 7, and 11. All items were answered
incorrectly by more than 50% of individuals with chronic LBP, except items 4, 5, 6, 7,
and 8. Separate analysis for each factor, a Mann-Whitney test revealed a significantly
higher Neurophysiology Knowledge subscale score in the group of lecturers (Mdn =
5, 4.0 — 6.0) than the group of individuals with chronic LBP (Mdn =3, 1.0 -4.0) (p <
.001) and a significantly higher Pain means Harm subscale score in the group of
lecturers (Mdn = 2, 1.0 — 3.0) than the group of individuals with chronic LBP (Mdn =

1,.0 - 2.0 (p < .001).

4.7 Discriminant validity

Non-significant and little correlations were found between the total score and
its subscale scores of the T-rNPQ and the T-PROMIS-29 scores (Table 5). The
discriminant validity, by computing Spearman’s rank correlation coefficients between
the T-rNPQ and seven health and function domains of the T-PROMIS-29 scales are

presented in Table 13.



Table 13 Spearman correlation coefficients for testing the discriminant validity of
baseline T-rNPQ score and the validity criteria measure (n = 263).

Measures T-rNPQ  Neurophysiology Pain means
total score Knowledge Harm

T-PROMIS-29

e Physical Function -.06 -.09 -.05

e Anxiety .10 .05 -.01

e Depression .05 .03 -.01

e Fatigue .03 .05 .06

e Sleep disturbance .07 .02 .07

e Ability to Participate in -.02 -11 -.01

Social Roles and Activities

e Pain Interference .01 13 .02
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CHAPTER 5
DISCUSSION

In this study, the English version of the rNPQ was successfully translated into
a Thai version, in which most parts were deemed to have cultural equivalence except
one item. The change required for the single item was minor. The results indicated
that the T-rNPQ assessed 2 underlying constructs and showed marked variability
internal consistency and test-retest reliability. It had acceptable known-groups and
discriminant validity for use in Thai individuals with chronic LBP.

The exploratory factor analysis of the T-rNPQ generated 2 factors: one for the
Neurophysiology Knowledge and the other for the Pain means Harm. This result is in
contrast to the original English version of the rNPQ that was proposed the 12 items
version of the NPQ after a Rasch analysis, claiming that this 12 items version had
superior psychometric properties, and considering it is a unidimensional scale. The
present result was in line with previous studies of the adapted scale in other
languages, although the number of and the items in the factors differed between
studies (17, 19). The separate scoring on both subscales provides important
information justifying a change to the subscale structure of the test. However, we
assume that the 2 subscales found in this study (‘Neurophysiology Knowledge’ and
‘Pain means Harm’) have much more significance in identifying patients with
problematic pain neurophysiology knowledge and beliefs, which will probably
strongly influence their future behavior. Future validation studies are needed to
confirm our findings using a confirmatory factor analysis, which is a more
sophisticated method. As all previous studies did not report the psychometric

properties of the rNPQ for each factor, thus this study used the total score to compare
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with the previous studies.

An acceptable internal consistency for the T-rNPQ total score for the
individuals chronic LBP is similar to that reported for the original English version
with Pearson Separation Index (a Rasch analysis equivalent of Cronbach’s alpha that
can be interpreted similarly) (Pearson Separation Index = .82) (16). The value in the
present study is higher than those reported in the other adaptation versions, including
the French (Cronbach’s alpha = .30) (17), Brazilian Portuguese version (Cronbach’s
alpha = .63) (18), and German (Cronbach’s alpha = .52) (19). The Pain means Harm
subscale demonstrated an inadequate internal consistency (Cronbach’s alpha = .63)
may relate to the fact that this subscale assesses beyond the neurophysiology
knowledge. In addition, a low number of questions, poor interrelatedness between
items, or heterogeneous construct (91) may contribute to the findings. Further studies
are required to validate the findings of this study.

No floor or ceiling effect was observed for the T-rNPQ total score. The
findings are consistent with those reported for individuals with chronic spinal pain
using the English version (16), the French version (17), and the German version (19).
These results suggest that the T-rNPQ total score would be appropriate for assessing
pain neurophysiology knowledge. However, the floor effect as high as 53% found in
the Pain means Harm subscale in the group of individuals with chronic LBP would
urge therapists to improve knowledge regarding injury and pain perception in this
group so that it may have an impact on their pain condition.

The moderate test-retest reliability of the T-rNPQ total score in the individuals
with chronic LBP (ICC =.71) with an average of 10 days apart. The measurement

time longer than Demoulin et al. (19) with 7 days apart, report poor retest reliability
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(ICC = .48) for the 12 items. However, the present result was lower than the English
version (ICC = .97) that studied in the group of individuals with spinal pain before
receiving pain neurophysiology education (16) and lower than the German version
(1CC = .88) that studied in the group of individuals with chronic non-specific spinal
pain (19). The time window between the measurement times was 2-5 days (16) and 10
days (19). Demoulin et al. (17) postulated that short intervals would allow participants
to remember their previous answers and would result in less variation in their repeated
responses. Regarding the subscale scores, lower reliability coefficients were found in
the Neurophysiology Knowledge subscale than the Pain means Harm subscale.

The results indicated that the T-rNPQ total score and its subscale scores had
satisfactory known-groups validity which supports those reported for the total score in
French, German, and Brazilian Portuguese versions (17-19). The consistent results
across all adaptations provide evidence that the rNPQ can separate those with higher
and lower levels of pain neurophysiology knowledge. Interestingly, more than 50% of
the lecturers answered 3 from 4 questions (items 2, 7, and 8) in the Pain means Harm
subscale incorrectly. This finding suggests that they should improve their knowledge
in respect to injury and pain perception, although they had a good understanding of
the responses of the neurological system to pain.

The results showed that level of pain neurophysiology knowledge, assessed by
the T-rNPQ total score and its subscale scores, are conceptually not related to health-
related quality of life measured by the T-PROMIS-29, supporting the discriminant
validity of T-rNPQ. The findings of this study are consistent with a previous
adaptation study showing non-significant low correlations between the pain

neurophysiology knowledge and Physical, Psychic domain of the 12-Item Short-Form
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Health Survey; between the rNPQ and Hannover Functional Questionnaire Backache
(19). The fact that the correlation of the T-rNPQ total score and its subscale scores is
very poor indicates that these measure independent parameters of the same construct.
Additionally, the role of pain neurophysiology knowledge in both physical and
psychological functions of individuals with chronic pain did not find in this current
study.

A number of limitations of the present study should be noted and considered
when interpreting the results. First, participants were limited to individuals with
chronic LBP who lived in Bangkok, Thailand. The geography of participants reflects
several aspects of sample, including culture, language, some demographic
characteristics (e.g. occupation, education level, financial status). Thus, generalization
of the findings to other individuals with LBP or other health conditions as well as
healthy individuals should be made with caution. Second, the use of a convenience
sample restricts the external validity of this study. Thus, generalization of the results
from this study to other chronic LBP populations should be made with caution. Future
studies may consider random sampling approaches to recruit study participants from
community settings. Last, both internal consistency and test-retest reliability for the
group of lecturers were not assessed. With the limitation of time and resources, only
45 lecturers in musculoskeletal physical therapy from universities in Thailand
participated in this study. This sample size was inadequate to assess these types of
reliability and to perform an exploratory factor analysis of the T-rNPQ in the group of
lecturers. A study with a larger sample size is needed to assess the internal

consistency and test-retest reliability as well as to confirm the two factors found in the
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group of individuals with chronic LBP and the known-groups validity of the T-rNPQ

found in the present study.
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CHAPTER 6
CONCLUSION

Despite the study’s limitations, the findings provide important initial support
for the cultural appropriateness and recommend assessing and discriminating the level
of pain neurophysiology knowledge between the individuals with chronic LBP and
lecturers in musculoskeletal physical therapy in Thailand. However, the interpretation
of the results of the T-rNPQ version must be taken with caution due to the absence of
robust psychometric properties of the instrument. Additional research would be useful
that replicates the current findings in samples of individuals with different chronic
pain conditions, that evaluates the sensitivity of the T-rNPQ to treatment which is
designed to change pain neurophysiology knowledge, and that identifies cut-offs that
would be useful for identifying patients with chronic pain who might most benefit
from treatment. Despite this, the measure may be useful for cross-cultural research
evaluating the role that pain neurophysiology knowledge may play and may be used
in both clinical treatment and research settings for evaluating the pain

neurophysiology knowledge in adjustment to chronic pain.
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APPENDIX A
The revised-Neurophysiology of Pain Questionnaire (rNPQ)
T F U
1 When part of your body is injured, special pain receptors #
convey the pain message to your brain.
9 Pain only occurs when you are injured or at risk of being #
injured.
3 Special nerves in your spinal cord convey ‘danger’ #
messages to your brain.
#
4 | Pain occurs whenever you are injured.
#
5 | The brain decides when you will experience pain.
5 Nerves adapt by increasing their resting level of #
excitement.
#
7 | Chronic pain means that an injury hasn’t healed properly.
#
8 | Worse injuries always result in worse pain
#
9 | Descending neurons are always inhibitory.
When you injure yourself, the environment that you are in #
10 | will not affect the amount of pain you experience, as long
as the injury is exactly the same.
#
11 | Itis possible to have pain and not know about it.
12 When you are injured, special receptors convey the danger #
message to your spinal cord.

Catley, MJ, O'Connell, NE, & Moseley, GL, How good is the Neurophysiology of Pain Questionnaire? A Rasch
analysis of psychometric properties. Journal of Pain, 2013; 14(8): 818-827.
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APPENDIX C
The Thai version of revised-Neurophysiology of Pain Questionnaire (T-rNPQ)
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(Thai-revised Neurophysiology of Pain Questionnaire)
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APPENDIX D
Questionnaires
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screening questionnaire
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Screening questionnaire
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