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ABSTRACT 

 
 

There is increasing evidence to suggest that psychosocial variables play 

an important role in the development of chronic pain and disability. Among the 

psychosocial factors, the fear-avoidance beliefs as set out in the Fear-Avoidance 

Beliefs Model developed by Lethem et al (1983) have been hypothesized to be 

among the most important variables in predicting disability, work return and 

treatment outcome in patients with low back pain.  

Previous studies have shown that the fear-avoidance model is limited not 

only to patients with lower back pain but also it is present in a wide range of 

patients with chronic pain conditions. However, our literature search showed 

that there is no information available on how fear-avoidance beliefs play a role 

in affecting Chinese patients with neck pain.  

We have hypothesized that, among the psychosocial factors, the fear-

avoidance beliefs in patients with neck pain might also play an important role in 

affecting their disability and their ability to work normally. This study is the first 

attempt to examine the effects of fear-avoidance beliefs in Chinese patients with 

neck pain. 

This was a prospective study consisting of two phases. Phase I involved 

translation and validation of the Fear-Avoidance Beliefs Questionnaire (FABQ), 

and recruitment of a total of 476 patients with neck pain. The patients were 

asked to complete the Chinese version of the FABQ, the Northwick Park Neck 
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Pain Questionnaire (NPQ) and the Medical Outcomes 36-Item Short-Form 

Health Survey (SF-36). Their pain intensity was measured using the 11-point 

pain numerical rating scale (NRS). They were observed and measured three 

times: at the beginning of physiotherapy, at week 3 after treatment began, and at 

week 6. The validity of the translated FABQ was verified by investigating its 

content validity, test-retest reliability, construct validity, factor structure and 

responsiveness.  

Phase II of the study involved 120 patients with neck pain and 

incomplete work capacity. They underwent examination of the active range of 

neck  movements and neck muscle strength and they then completed the Fear-

avoidance Beliefs Questionnaire, the Northwick Park Neck Pain Questionnaire, 

the Medical Outcomes 36-Item Short-Form Health Survey, and the 11-point 

pain numerical rating scale. They were then randomized into either a 6-week 

individualized exercise training programme or a 6-week conventional out-

patient physiotherapy programme. Participants’ work status was assessed at 

week 6 and again at week 18, three months after the 6-week programs. 

Regression analysis was performed to investigate the relationship between the 

fear-avoidance beliefs and the initial and future disability and work status.    

The results of the study indicated that the Chinese version of FABQ had 

very good content validity and test-retest reliability, with an intraclass 

correlation coefficient of 0.81 and a Cronbach’s alpha coefficient of 0.90. 

Spearman’s correlation coefficients between FABQ and the NPQ, the SF-36 
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(Physical), SF-36 (Mental) and NRS were 0.56, 0.45, 0.36 and 0.34 respectively 

at the start of physiotherapy. The standard response mean and effect size at week 

6 of treatment were 0.38 and 0.32, respectively. Factor analysis yielded three 

factors which accounted for 61.6% of the total variance of the questionnaire. 

The Spearman’s correlation coefficients between fear-avoidance beliefs and 

initial and 6-week disability levels were 0.47 and 0.48, respectively. Regression 

analysis showed that the fear-avoidance beliefs significantly improved the 

goodness of fit of the model in predicting 6-week disability and return to 

complete work capacity at 6 weeks and 18 weeks, even after controlling for pain 

intensity, physical impairments, general health measures, initial disability level 

and type of treatment.  

Therefore, the Chinese version of the Fear-avoidance Beliefs 

Questionnaire is a valid and reliable tool for patients with neck pain. It has been 

shown to demonstrate very good content validity, a high degree of test-retest 

reliability, internal consistency, good construct validity and medium 

responsiveness.  

Moreover, the level of future disability and, more importantly, the 

likelihood of return to complete work capacity could be predicted at an early 

phase of rehabilitation. Therefore, the fear-avoidance beliefs factor is an 

important biopsychosocial variable in predicting future disability level and 

return to complete work capacity.  It is recommended that this factor should be 

addressed in the early stage of management of neck pain so that patients who are 
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at risk of long-term disability and work loss can be identified earlier and 

appropriate interventions can be designed and implemented. This will prevent 

unnecessary medical costs and, more importantly, alleviate suffering in the 

patients. 
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Chapter 1 
 
Literature review and study objectives 

 

 
1.1 The prevalence of neck pain 
 

 

Neck pain is a common medical condition in the general population.  

In a population-based cross-sectional mailed survey in Saskatchewan 

Canada, Cote (1998) reported the age-standardized lifetime prevalence of 

neck pain was 66.7% and the point prevalence was 22.2%. Neck pain was 

highly prevalent in Saskatchewan, disabling significantly 4.6% of the adult 

population. A systematic critical review of different observational studies of 

neck pain over the world showed that the one-year prevalence ranged from 

16.7% to 75.1% for the entire adult population (17-70 years), with a mean of 

37.2%. In studies focused particularly on adolescents and the elderly 

population, the one-year prevalence of neck pain ranged from 15.8% to 

22.1% and from 8.8% to 11.6% respectively. In general, the prevalence is 

independent of age but higher in women than men and, despite adjusting for 

body size and ergonomic factors, women still have a higher risk of neck pain 

(Krause et al. 1997; Fejer et al. 2006).  

Neck pain also causes a significant expense in modern society. The 

total cost of neck pain in the Netherlands in 1996 was about 1% of the total 

health care expenditure (Borghouts et al. 1999). Neck pain is also associated 

with higher probability of work absenteeism and restricted work duty in 

nurses. The social impact of neck pain included inadequate sleep as well as 
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reduced participation in non-work activities and recreation (Trinkoff et al. 

2002).  A large proportion of health care services are devoted to the care and 

management of neck problems in the United States and Canada (Hurwitz et 

al. 1998), and millions of dollars are spent annually on treatment, lost wages, 

and compensation in European countries (Borghouts et al. 1999).  

In Hong Kong, neck pain is also a prevalent condition. In a household 

survey study of 800 people, the one-year prevalence of neck pain was 15% in 

men and 17 % in women and the lifetime prevalence of neck pain was 27% 

in women and 31% in men (Lau et al. 1996). That study was based on a 

survey of subjects in two housing blocks in a local district. In a local study 

on 688 office workers, the one-year prevalence of neck pain was 56% 

(Occupational Safety and Health Council (HK), 1998). Similar results have 

been found in a study on academic staff in local tertiary institutions, with the 

one-year prevalence of neck pain since becoming academic staff being 47% 

(Chiu et al. 2002). For teachers in local secondary schools, the life-long 

prevalence of neck pain was 53.9% for males and 77.8% for females (Chiu et 

al. 2006). A recent study on population prevalence of neck pain in Hong 

Kong showed that the lifetime prevalence of neck pain was 65.4%. The 12-

month prevalence was 53.6% in men and 59.0% in women. About 15% of 

these patients with neck pain had moderate to severe pain, 4.5% of these 

subjects had to limit their social activities and 3.1% had to limit their work 

(Chiu and Leung 2006).  

Neck pain is one of the major public health problems in the world and 

greatly affects a person’s quality of life and need for health care. 
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1.2 The applied anatomy and pathophysiology of neck pain 

Neck pain is commonly defined as pain perceived as arising from a 

region bounded superiorly by the superior nuchal line, laterally by the lateral 

margins of the neck, and inferiorly by an imaginary transverse line through 

the T1 spinous process (Lau et al. 1996) (Figure 1.1). However, this simple 

definition does not imply that the sources and causes of neck pain lie within 

this area but only that this is where the patient feels the pain. When any 

structure in the cervical spine is stimulated, the pain might not be felt locally 

but might be referred to distant regions such as the face and head proximally, 

and shoulder girdle and upper limbs distally. Conversely, visceral organs 

sharing the same segmental innervations with structures in the cervical spine 

could generate pain in the neck region as well. These organs may include the 

thyroid, heart, esophagus, gallbladder, stomach and lungs etc. (Borenstein et 

al. 1996).  

Furthermore, this definition of neck pain should be distinguished 

from cervical radiculopathy, with which it has been traditionally confused. 

The latter is a neurological condition characterized by objective loss of 

neurological function, that is, either loss of sensation, muscle strength or 

impaired reflexes as a result of blockage of nerve conduction by compression 

of the cervical spinal nerve or its nerve roots.  More importantly, none of 

these features constitutes pain.  

From the applied anatomy perspective, the ventral compartment of 

the cervical spine includes structures of anterior and posterior longitudinal 

ligaments, vertebral bodies, uncovertebral joints, intervetebral disc and dura 
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matter. They are innervated by direct branches from the sympathetic trunk, 

branches of the sympathetic rami communicantes, and the perivascular nerve 

plexuses associated with the vertebral arteries (Groen et al. 1990).  
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Figure 1.1 Diagram of the neck pain area. (Lau et al. 1996). 
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In the dorsal compartment of the cervical spine which includes 

structures of the zygapophyseal joints are the posterior neck muscles, 

ligamentum nuchae and ligamentum flavum. These are innervated by the 

medial branch of the posterior primary rami from the C4-C8 nerve roots in a 

highly segmental manner (Bogduk and Marsland 1988).   

However, the atlanto-occipital joint is innervated by the C1 ventral 

ramus and the lateral atlanto-axial joint is innervated by the C2 ventral 

ramus, (Dreyfuss et al. 1994) and the median atlanto-axial joint and its 

ligaments are innervated by the sinuvertebral nerves of C1, C2 and C3 

(Kimmel  1960).  

 From a pathophysiological perspective, a structure must be 

innervated before it can be a potential source of pain. In this regard, all of the 

posterior, prevertebral and anterolateral neck muscles, the cervical 

zygapophyseal joints, the atlantooccipital and atlantoaxial joints and their 

ligaments, the cervical dura matter, the vertebral artery and the cervical 

intervetebral discs can in theory be potential sources of neck pain (Bogduk 

2002). When pain arises from these somatic structures of the cervical spine, 

this is called somatic pain; when it is referred to other regions, it is known as 

somatic referred pain.  

The mechanism of somatic referred pain is convergence: the afferents 

from the cervical spine converge on common neurons with afferents from 

peripheral regions such as the head, chest wall, and upper limb. As a result, a 

nociceptive signal coming from the cervical spine may be perceived as rising 

from the head, the chest wall, or the upper limb (Dwyer et al. 1990 and 
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Grubb and Kelly 2000). Table 1.1 shows what leading textbooks consider to 

be the common conditions causing neck pain. (Bogduk 2003). 
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Table 1.1 Causes of neck pain as listed in three major textbooks of rheumatology, with 

concordance between sources indicated (Bogduk 2003). 

 
Causes Nakano 

2001 
Hardin 
and 
Halla 
2001 

Binder 
1993 

Serious but rare    
  Vertebral tumors + + + + + + 
  Discitis + + + +  
  Septic arthritis + + + +  
  Osteomyelitis + + + + + + 
  Meningitis + + + +  
Valid but rare or unusual    
  Rheumatoid arthritis + + + + + + 
  Ankylosing spondylitis + + + +  
  Crystal arthopathies including gout + + + + + + 
  Polymalgia rheumatica  + + + + 
  Longus colli tendonitis  + +  
  Fracture  + +  
Miscellaneous    
  Torticollis + + + + + + 
Detectable but of questionable validity    
  Diffuse idiopathic skeletal hyperostosis + + + + + + 
  Ossification of the posterior longitudinal 
ligament 

  + + 

  Paget’s disease + + + + + + 
  Spondylosis/degenerative disease + + + + + + 
  Osteoarthritis + +   
  Synovial cyst  + +  
Neurologic    
  Thoracic outlet syndrome + + + + + + 
  Spinal cord tumors + +   
  Nerve injuries + +   
  Myelopathy   + + 

Radiculopathy   + + 
Spurious or vague    
  Soft tissue injuries  + +  
  Whiplash   + + 
  Cervical strain + +   
  Psychogenic pain   + + 
  Postural disorders + +  + + 
  Fibrositis, myofascial pain + + + + + + 
  Hyoid bone syndrome  + +  
  Sternocleidomastoid tendonitis + +   
  Fibromyalgia  + +  
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For psychogenic pain, as its name implies, the source of pain is at 

levels of the cerebral cortex rather than structures within the cervical spine. 

Its symptoms and causes are variable. However, patients suffering from 

psychogenic pain may have psychological conditions such as fear-avoidance 

beliefs, depression or hysteria etc. and these have a predominant influence on 

the intensity of pain and level of disability (Laxmaiah et al. 2002). This may 

play a particularly important role in patients with chronic pain syndrome, 

although the diagnosis of psychogenic pain is usually made when other 

organic causes of pain are ruled out.  

Psychogenic pain is usually poorly defined, varies a lot in terms of 

behavior of pain (i.e. pain severity, nature, depth and area) and does not 

match patients’ signs and symptoms. However, it might be related to an 

increase or decrease in psychogenic factors with an increase or decrease in 

pain. Patients with psychogenic pain may also develop an abnormal illness 

behavior such as inactivity, social withdrawal, an excessive use of drugs and 

an inappropriate use of health services.  

Psychogenic neck pain resists most conventional therapies that are 

effective in somatic causes of neck pain (Borenstein et al. 1996) and should 

be managed by cognitive-behavioral approaches such as behavioral 

modification, counseling, relaxation techniques, hypnosis and biofeedback.  
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1.3 The risk factors for neck pain 

Like lower back pain, neck pain is believed to have a multifactorial 

origin. There seems to be evidence that both physical and psychosocial risk 

factors can contribute to its development.  

Holmström et al. (1992) showed that physical factors contribute 

significantly to neck-shoulder pain. They also found that long working hours 

with the hands above shoulder level have a significant relationship to neck-

shoulder problem. Harms-Ringdhal and Ekholm (1986) found that 

maintaining extreme neck flexion for 15 minutes provoked neck pain in 

healthy subjects . A number of studies (Kamwendo et al. 1991; Purnett et al. 

1995; Chiu et al. 2002) indicated that there was a relationship between the 

times spent working with computers and Visual Display Units, and the 

occurrence of musculoskeletal symptoms. Chiu et al. (2002) also reported 

that computer work for 4.5 hours without periods of rest might be a risk 

factor for neck pain in university academic staff. Ariens et al. (2001) 

suggested that physical risk factors including neck flexion, neck rotation and 

previous neck injuries were reported. He also suggested that sitting for more 

than 95% of the working time and working with the cervical spine at a 

minimum of 20 degrees of flexion for more than 70% of the working time 

increased risk of developing neck pain. A high physical load was also found 

to be a risk factor for neck pain (Alexopoulos et al. 2003).  

A number of studies reported that there was a correlation between 

psychosocial variables and musculoskeletal disorders (Grandjean et al. 1980; 

Kamwendo et al. 1991; Holmström et al. 1992; Ariens et al. 2001). 
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Holmström et al. (1992) in a study of 1773 construction workers, found that 

stress, job satisfaction, and social support showed a significant association 

with neck and shoulder pain. Ariens et al. (2001) also reported that high 

quantity job demands and low coworker support were related to neck pain. 

Other psychosocial risk factors included passive coping (Mercado et al. 

2005), depression (Carroll et al. 2004) and a poor self-assessed health status 

(Croft et al. 2001).  

Furthermore, it has been suggested that cultural and psychosocial 

factors are more important predictors of chronicity of neck pain, prolonged 

work loss and restricted work capacity (Croft et al. 2001; Trinkoff et al. 

2002). Hasenbring et al. (2001) reviewed 37 good-quality prospective studies 

in detail based on a literature search of more than 900 studies. They 

concluded that psychosocial variables, especially chronic distress in daily 

life, depression and work dissatisfaction were clearly associated with the 

onset of back and neck pain and were linked to the transition from acute to 

chronic pain and disability. Psychosocial variables displayed more predictive 

power than biomedical or biomechanical factors. Among the pain-related 

cognitions, catastrophizing and fear-avoidance-beliefs yielded the most 

empirical support and, among coping behaviors, passive coping strategies 

like avoiding behavior were most important. Hasenbring et al. (2001) also 

emphasized that psychosocial factors may be used as predictors of the risk 

for developing long-term pain and disability. 
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1.4 The definition and complexity of pain 

 
 There is no doubt that a comprehensive outcome measure is 

fundamentally essential for successful management and continuous 

evaluation of musculoskeletal problems such as neck pain. Understanding 

the pain pathways first is essential when investigating chronic pain 

mechanisms. The pain pathways, at the simplest form, consist of three orders 

or levels of neurons: spinal cord, brainstem, and forebrain.  

First-order neurons reside within the dorsal root ganglia (DRG). In the 

dorsal horn, second-order neurons project and ascend in the spinothalamic 

tract. It is the first site of synaptic transfer in the nociceptive pathway and is 

subject to considerable local and descending modulation (Bolay et al. 2002). 

Plasticity or modifiability of synaptic transfer in the dorsal horn is a key 

feature of its function and is integral to the generation of pain and pain 

hypersensitivity. In the dorsal horn, nociception-specific neurons are located 

in laminae I and II and respond only to noxious inputs and can be sensitized 

by repetitive stimulation. It is found that somatic and visceral afferents 

converge on these neurons, thus suggesting a role in pain referral.  

Third-order neurons are located in the thalamus and project to the 

primary somatosensory and cingulate cortices. Noxious stimuli transmit from 

the periphery to the spinal cord through small myelinated A δ-fibers and 

small unmyelinated C-fibers (Patestas and Gartner 2006). After stimulation, 

high-threshold mechanoreceptors and A δ-fibers are recruited initially and 

transmit the acute local painful stimulus. More intense stimuli, perceived as 

diffuse, unpleasant, and persistent burning sensations that last beyond the 
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acute painful stimulus and which are slightly delayed in their onset, are 

activated from polymodal nociceptors. Mechanoreceptors and polymodal 

nociceptors contain the neurotransmitter l-glutamate, and polymodal 

nociceptors also contain the neuropeptides substance P, calcitonin gene-

related peptide (CGRP), and neurokinin A. The affective and motivational 

pathways account for dysphoric elements of a noxious experience. It 

involves structures such as the parabrachial nucleus, amygdala, and 

intralaminar nucleus of the thalamus (Figure 1.2) (Bolay et al. 2002). 

The word “pain” is derived from the Latin word “poena” or 

“dolor”, meaning suffering, penalty, grief, misery or punishment (Online 

English to Latin to English Dictionary). However, the complexity of pain is 

much more than these original meanings. This can be easily understood by 

observing how everyone responds to pain in daily life.  

Once the noxious stimulus has been encountered by our body, this 

noxious stimulus immediately activates specialized motor nerve fibers to 

send signals to remove the body away from the stimulus through a peripheral 

reflex loop nerve network. At the same time, the signals continue on to the 

somatosensory cortex of the brain where it is interpreted as pain and is 

localized. With the projections to the limbic system via thalamus, the 

emotional response to the noxious stimulus may be expressed by grimacing, 

crying, screaming, fear, anxiety or even fainting depending on the cultural or 

socioeconomic backgrounds in which a person is raised and how that culture 

deals with pain and responses to pain. 
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Figure 1.2  Pain pathways. SS = somatosensory cortex; ACC = anterior cingulate cortex; DRG 

= dorsal root ganglia (Bolay et al. 2002). 

 

 

 

 



 15 

Therefore, pain is a complex experience and involves both sensory 

and emotional components from the peripheral to the central nervous system. 

Once the painful impulse has been initiated and received by the brain, the 

interpretation of pain itself is based on interrelated biological, psychological, 

and social factors. That is why the sensation of pain is defined as “an 

unpleasant sensory and emotional experience associated with actual or 

potential tissue damage or described in terms of such damage” (Merskey et 

al. 1994).  

Furthermore, pain can be modulated by the past experiences, 

emotions and cultural background of the person via sensory-discriminative, 

cognitive-behavioral and affective-emotional mechanisms. The transmission 

of pain information from the periphery to the cortex is therefore critically 

dependent upon integration and signal processing at the neurons within the 

peripheral and central nervous system.  

Clinically, a uni-dimensional measure using a numerical rating pain 

scale is commonly used, because of its convenience and reliability, to 

measure the intensity of pain. However, it cannot describe the whole range of 

the pain experience and the presence and severity of pain represents only a 

small part of the health outcome, especially in chronic pain syndromes.  
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1.5 The efficacy of the traditional disease model for management of 

neck pain 

 
The development of western medicine has a long history. The 

traditional Cartesian model of specific pain pathways (Foster 1901) is deeply 

rooted in the concepts of the clinical management of patients suffering from 

pain or disease. Pain is directly caused by tissue damage and the amount of 

pain is directly proportional to the extent of tissue damage. Tissue damage 

will cause impairments which in turn result in disability and/or inability to 

work. If we can treat the disease or injury, pain will reduce, the disability 

will also recover and patients will return to work.  

Therefore, the common conservative management includes rest and 

pain killers, often prescribed by many medical practitioners in order to 

prevent further tissue damage. Various forms of physiotherapy include 

electrotherapy, traction, acupuncture, mobilization and massage are carried 

out by physiotherapists in order to promote tissue healing (Aker et al. 1996). 

 This traditional disease concept seems to work well for patients who 

have a clear-cut pathology identified and a positive attitude to confronting 

the pain. However, this traditional management for patients with neck pain, 

from an evidence-based perspective, is now a point of controversy in the 

literature. 

 The use of medications was the most common practice for general 

practitioners in dealing with a patient’s pain. Nevertheless, their effect on 

chronic neck pain was not promising in the literature. Oral psychotropic 

agents and cyclobenzaprine had been found to be in conflict in their effect on 
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pain reduction (Peloso et al. 2005). Only limited evidence supported the 

usage of Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) while the effect 

of eperison hydrochloride and tetrazepam stayed unclear as only one trial 

showed a positive result (Peloso et al. 2005).  

For the physical modalities, TENS, laser therapy and therapeutic 

ultrasound, limited evidence has suggested they are ineffective in reducing 

neck pain (Aker et al. 1996 and Philadelphia panel 2001). Similarly, the 

evidence for the immediate reduction of pain after using a pulsed 

electromagnetic field is limited (Aker et al. 1996), and its long term effect is 

as yet unclear (Kroeling and Gross 2005). Graham et al. (2006) found that 

evidence supporting intermittent neck traction for pain reduction did exist in 

the literature, but it was limited and inconclusive. Similar evidence was 

found to not support continuous traction (Graham et al. 2006). Massage 

therapy, seemed to be an effective treatment, but its effect is still unclear 

because of the heterogeneity of the studies (Haraldsson et al. 2006). A non-

significant benefit of using mobilization or manipulation alone in treating 

chronic neck pain has been shown in the literature (Ernst et al. 2006 and 

Gross et al. 2004). 

Although there was clinical evidence that supported the efficacy of 

muscular strengthening in neck rehabilitation programmes (Highland et al. 

1992 and Jordan et al. 1998), the effect of strengthening and stretching 

exercises on chronic mechanical neck disorders has been shown to be unclear 

in recent literature (Kay et al. 2005 and Sarig-Bahat 2003). Only minimal 

evidence supported stabilization exercise as an effective modality in dealing 
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with chronic neck pain (Moffett et al. 2006). Even though there was limited 

evidence supporting the use of manipulation, mobilization or exercises alone, 

there was strong evidence of the benefit in combining the two as a treatment 

regime (Gross et al. 2004 and Kay et al. 2005).  

With the advances in understanding the neurophysiology of pain and 

more research to investigate the relationship between pain, impairment, 

disability and incapacity for work, we know that the pure biomechanical 

causal model that “tissue damage causes pain” alone is inadequate to explain 

the different clinical presentations. This is especially true in chronic pain 

patients, as we cannot identify any structural damage and, in fact, pain is not 

the same as tissue damage: pain, impairment, disability and incapacity for 

work are weakly related (Waddell 2002).  

 On the contrary, a new trend in considering psychosocial factors in 

the management of spinal pain had been established (Linton et al. 2000 and 

Jensen et al. 1995). Evidence has shown that cognitive-behavioural 

interventions could be successful in preventing acute or subacute spinal 

problems from changing into chronic disability (Linton et al. 2000). There is 

also increasing evidence to show that the biopsychosocial model of human 

illness (rather than the pain or disease model), which consists of factors like 

attitudes and beliefs, coping strategies, illness behaviors, occupational 

demands and cultural attitudes may help to give a better understanding of 

management strategies for patients with chronic pain (Waddell 2004). 

However, unlike lower back pain (European Commission 2004 and 

Guzman et al. 2001), this kind of intervention is still untried in its application 
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to patients with neck pain (Karjalainen et al. 2003). More studies are required 

to build up sufficient evidence before it can be concluded that it is an 

effective intervention. 

 

1.6  The biopsychosocial model 
 
 

There is increasing evidence to support the belief that the clinical 

presentation of chronic disability could be better understood and managed by 

using a biopsychosocial model which, as its name implies, considers the 

influence and interaction of physical, psychological and social factors on 

human pain perception and behaviors (Waddell 2004).   

Unlike the traditional Cartesian model of specific pain pathways 

(Foster 1901), the biopsychosocial model regards human chronic disability 

and pain as a human illness, rather than as a disease.  

In this regard, although neck pain is a physical problem and arises 

from the nociceptors of the structures within the neck, its clinical 

presentation and its response to rehabilitation also depends on personal 

beliefs, lifestyle and social and physical environment, rather than biological 

function or medical care alone (Waddell 2004). Chronic disability is an 

equilibrium status resulting from an evolving and dynamic interaction 

between physical (e.g. tissue damage and physiological dysfunction) 

psychological (e.g. illness behavior, expectation, beliefs, emotion and 

distress) and social (e.g. culture, social interactions and sick role) elements 

over time. There is no clear-cut division between these three elements.  
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In terms of clinical management, instead of focusing on how to find 

out the physiological mechanisms of the disability, Waddell (2004) 

suggested that interventions should emphasize the effects of interactions 

between the whole individual and the perceived environment. It is necessary 

to distinguish the underlying physical problem from the patient’s reaction 

and illness behavior. 

Apart from directing physical treatment to the physical problem 

according to the type and degree of tissue damage, it is important to address 

patients’ hopes and fears, how they react and cope and behave. On the other 

hand, it is also important to consider how medical information and advice 

and the whole management process affect patients’ beliefs and feelings and 

behavior.  

It is essential to recognize and try to change mistaken beliefs and 

fears at an early stage to prevent chronicity. It is critical to keep in mind that 

the ultimate goal and outcome of health care is not only to relieve, or at least 

control, pain but also to help patients get on with their normal lives (Waddell 

2004).   

It is important to note that the interaction effects between these 

factors over time are very different at the acute, subacute and chronic stages. 

Each phase may involve a different set of interactions and the interactions 

might produce new properties, characteristics and effects. The 

biopsychosocial system cannot be reduced to the sum of its parts 

(Glouberman 2001). Therefore, timing and the appropriate kind of 

intervention strategy are critical factors in the psychosocial model. 
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1.7 The fear-avoidance beliefs model 

 
Among the psychosocial factors, the fear-avoidance beliefs as set out 

in the Fear-Avoidance Beliefs Model developed by Lethem et al. (1983) 

have been hypothesized as one of the most important, specific and powerful 

cognitive variables in predicting disability and treatment outcome in patients 

with lower back pain (Crombez et al. 1999; Fritz et al. 2001; Vlaeyen et al. 

1999).  

The main basis of this model is the perception that pain is not only 

influenced by organic pathology but also by induced pain-related fears. 

Patients may react to these pain-related fears with avoidance behaviors like 

resting, antalgic postures, a limping gait, the use of supportive aids or by 

avoiding painful movements in order to reduce pain, promote healing and 

prevent re-injury. 

 However, persistent avoidance behaviors beyond the expected tissue-

healing time will prolong and exaggerate the pain and fear, causing 

detrimental effects to patients both physically and psychosocially. It may at 

first seem that fear-avoidance beliefs are natural and accurate interpretations 

of pain as a signal of injury, but that is only part of the story. By the time 

pain becomes chronic, there is very little relation between fear-avoidance 

beliefs and pain itself, and fear of pain may be more disabling than pain 

itself.  

In fact, these long-lasting fear-avoidance beliefs may lead to patients 

being unable to perform certain movements and activities of daily living and 

work because they anticipate that these movements and activities will 
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increase pain even in the absence of tissue damage or that they will stop 

movements or activities because they overestimate their exertion rather than 

because of the increased pain. 

 In other words, patients develop or learn prejudgments based on past 

painful experiences and events and tend to relate to new situations that 

appear similar in a defensive way. Such beliefs therefore, are more disabling 

than the actual pain itself, and can thus subsequently cause disuse atrophy 

syndrome and may also lead to adaptative withdrawal from social activities 

and adaptation to a non-working situation. All those beliefs make it more 

difficult for the patient to return to normal living and work (Figure 1.3). 
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Figure 1.3 The Fear-Avoidance Model (Lethem et al. 1983) 
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1.7.1 The neuro-mechanism perspectives of the fear-avoidance beliefs 

model 

The main challenge for neuroscience researchers is to determine how 

the human central nervous system (CNS) controls motor behaviors. The CNS 

attracts multidisciplinary neuroscience researchers like physiologists, 

anatomists, pharmacologists, therapists, bioengineers and psychologists, who 

try to approach this question with different experimental designs, varying 

from molecular and electrophysiological to cognitive and behavioral 

perspectives and from non-vertebrae to vertebrae to primate species.  

One of the main focuses of this central neuroscience question for the 

modern neuroscientist is to understand how the feedforward and feedback 

mechanisms operate within the CNS to produce simple motor movements 

such as locomotion and to maintain postural control in reaction to stimuli 

from the external environment.  

The advances in neuro-imaging techniques, have led to the 

development of functional Magnetic Resonance Imaging (fMRI), an imaging 

technique sensitive to changes in regional blood oxygenation as an index of 

neuronal activity, which has been used with wide success in the mapping of 

human brain functions and in characterizing the CNS pathways (Cohen and 

Bookheimer 1994).  

Another advanced neuro-imaging technique is Positron Emission 

Tomography (PET) which involves the acquisition of physiologic images 

based on the detection of radiation from the emission of positrons 
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administered to the body. It studies the physiological processes involved in 

metabolically active molecules within the brain.  

With these advanced neuro-imaging techniques, we now have a better 

understanding of how seemingly simple pain responses are executed. 

Neuroscientists can now analyze the relationship of differential activation 

patterns of brain regions to particular dimensions of pain, and they can also 

start to disentangle subprocesses within the nociceptive system by 

characterizing the role of individual regions within the brain with different 

stimulus intensities (Bornhövd et al. 2002).  

Based on the abundance of neuroscience research data available, the 

common finding is that while somatosensory cortical area activity is closely 

associated with the coding of pain intensity, the rostral part of the anterior 

cingulate cortex (ACC), which has extensive connections to the amygdala 

and periaqueductal gray matter, is a key modulator of the internal emotional 

response to pain. It is critical in establishing fear-avoidance pain-response 

behaviors (Devinsky et al. 1995; Davis and Whalen 2001; Bornhövd et al. 

2002; Gao et al. 2004).  

Amygdalae are an almond-shaped group of nuclei located deep in the 

hippocampus and the temporal horn of the lateral ventricle of the brain. The 

amygdala is divided into three groups of subnuclei, the large basolateral, the 

smaller corticomedial and the central groups. It receives sensory input from 

widespread areas of the nervous system including somatosensory, visual, 

auditory and visceral stimuli and its key role is the control of the autonomic 

nervous system function.  
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The mode of amygdala control of autonomic nervous system function 

differs from that of the hypothalamus. The hypothalamus’s control of the 

autonomic nervous system function is reflex in nature via baroreceptors and 

osmoreceptors whereas control of autonomic nervous system activity by the 

amygdala is mediated by previous experiences (Patestas and Gartner 2006). 

 Furthermore, the evidence that anticipation of pain itself could 

trigger top-down mechanisms in modulating cortical nociceptive systems 

even in the absence of actual noxious input, suggests that the activity of 

cortical nociceptive networks may be directly influenced by cognitive factors 

(Porro et al. 2002).  

 In an animal behavior study, monkeys with bilateral removal of the 

amygdala showed marked changes in emotional behavior (Davis et al. 2002). 

They would exhibit behavior involving loss of fear inhibition, such as 

approaching objects without hesitation and examining objects by mouth, 

rather than with their hands. Excitotoxic lesion of amygdala and ACC in rats 

will result in loss of fear inhibition behaviors in response to noxious stimuli. 

(Gao et al. 2004).  

Moreover, Lei et al. (2004) found that in rats with fear-avoidance 

behaviors, significantly higher levels of Fos expression (as a marker of 

neuronal activity) can be observed in particular areas, including ACC and 

amygdala. In human, activations in the amygdala during noxious stimulus 

have been reported (Derbyshire et al. 1997; Bornhord et al. 2002). However, 

movement is not permitted during imaging studies, therefore, it will be much 

more difficult to investigate using imaging techniques which parts of the 



 27 

brain is/are essentially activated in association with movements under the 

influence of pain-related fear.  

  Although both electrophysiological and animal behavior studies 

provided considerable evidence that the anterior cingulate cortex and the 

amygdala are particular brain regions that may be the basis of fear- 

avoidance and its associated behavioral changes, one should notice that 

signals processing in the central network of the nociceptive system are both 

in parallel and in series with other brain regions. That means other brain 

regions which may not primarily subserve the basis of fear-avoidance 

behavior, still exert their effect in it.  

It should be emphasized that cognitive feedback is an essential factor 

and it is constantly being monitored in the central nervous system in order to 

carry out the motor performance efficiently and accurately, and updates are 

being operated as a consequence of new experiences.  

Moreover, pain itself does not always produce fear. Sportsmen or 

soldiers, for example, might accept pain as a normal part of training. Fear, on 

the other hand, is a powerful negative drive in humans and animals, closely 

allied to pain. Fear is to some extent an inborn instinct, but to a greater extent 

it is learned. 

Therefore, the exact neuro-mechanisms of pain-related fear and its 

associated avoidance behaviors are complex and remain largely uncertain. 
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1.7.2 The Fear-Avoidance Beliefs Questionnaire 

Waddell et al. (1993) developed the Fear-Avoidance Beliefs 

Questionnaire (FABQ) in order to measure fear-avoidance beliefs in patients 

with lower back pain. It is a 16-item, self-reporting questionnaire, in which 

each item is graded on a 7-point Likert scale (‘strongly disagree’ to ‘strongly 

agree’). It has two subscales shown by factor analysis, one subscale focusing 

on patients’ beliefs about how physical activities affect their pain 

(FABQ_PA) and the other focusing on patients’ beliefs about how work 

affects their pain (FABQ_W). The FABQ score is calculated by adding up 

individual item scores. A higher total score indicates a higher level of fear-

avoidance beliefs.  

This questionnaire has proven reliability, validity and ability to 

predict treatment outcome and disability in patients with lower back pain 

(Waddell et al. 1993; Klenerman et al. 1995 and Pfingsten et al. 1997).  

Apart from FABQ, there are also two other reliable measurements, 

the Tampa Scale of Kinesiophobia, (TSK) (Kori et al. 1990) and the Pain 

Catastrophizing Scale, (PCS) (Sullivan et al. 1995) developed to assess and 

quantify the constructs of fear-avoidance beliefs.  

Both the 17-item TSK and the 16-item FABQ are valid 

questionnaires with good internal consistency and substantial test–retest 

reliability. However, the TSK is aimed more at measuring a fear of 

(re)injury, whereas the FABQ measures more a fear of pain directly caused 

by physical activities and work. That may explain why the concurrent 

validity between TSK and FABQ (physical activity subscale) is ‘moderately 
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strong’ to ’strong’, and higher than between TSK and FABQ (work subscale) 

(Swinkels-Meewisse et al. 2003).  

The Pain Catastrophizing Scale has 13 items which is divided into 3 

subscales: rumination, magnification and helplessness.  It has moderate 

correlations among the three subscales (r = 0.6 to 0.87) and high internal 

consistency (r = 0.87) (Sullivan et al. 1995).  It was developed to measure 

exaggerated negative focus on pain sensations and was found to have a 

significant correlation with depression, anxiety and fear of pain. However, it 

does not have any work-related content in the questionnaire, which is 

important for the present study. 

 The fear-avoidance beliefs affecting work and physical activities in 

FABQ make FABQ a better tool than TSK and PCS to use in this study, 

because one of the main focuses of the present study is to investigate the role 

of fear-avoidance beliefs in terms of its predictability of “return to work”.  

Although neck pain is believed to be of multifactorial origin, there is 

increasing evidence that both physical and psychosocial risk factors can 

contribute to its development, and cultural and psychosocial factors are more 

important predictors of chronicity of neck pain, prolonged work loss and 

restricted work capacity (Croft et al. 2001 and Trinkoff et al. 2002). Previous 

studies showed that the fear-avoidance model is not limited to lower back 

pain patients but it is present in a wide range of patients with chronic pain 

conditions (Rose et al. 1992). A recent study of patients with neck pain and 

patients with back pain has revealed that fear-avoidance beliefs are present in 

both (George et al. 2001).  
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We hypothesized that, among the psychosocial factors, the fear-

avoidance beliefs might also play an important role in affecting disability and 

normal working in patients with neck pain. However, our literature search 

showed no available information about Chinese patients with neck pain.  

A Chinese version of FABQ is urgently needed for evaluation of 

patients with neck pain. The results of the present study may help health care 

professionals to develop a cost-effective clinical screening tool suitable for 

use in Chinese patients with neck pain, and should contribute to future 

research on the effects of fear avoidance behavior on Chinese patients with 

neck pain. A validated Chinese version of FABQ could also facilitate cross-

cultural studies on patients with neck pain worldwide. 
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1.8 Study objectives 

 

1.8.1 To translate and adapt the Fear-Avoidance Beliefs 

Questionnaire into Chinese (Cantonese) and investigate its content 

validity, test-retest reliability, construct validity, factor structure and 

responsiveness. 

 

1.8.2 To investigate the correlations between the Fear-Avoidance 

Beliefs Questionnaire (Chinese version) and other outcome measures 

including neck disability, pain and health status measures. 

. 

1.8.3 To investigate the relationships between the role of fear-

avoidance beliefs and disability and work capacity in patients with 

neck pain. 
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 Material from Chapter 1, Chapter 2 and Chapter 3 of this thesis has 

been submitted as an article entitled “Psychometric Properties of the Fear-

avoidance Beliefs Questionnaire in Patients with Neck Pain” and was 

published in Clinical Rehabilitation. Clinical Rehabilitation. 2006 Oct; 

20(10): 909-20 (Appendix 1).  

Material from Chapter 4 of this thesis has been submitted as an article 

entitled “Correlation between Generic Health Status and Region-Specific 

Functional Measures on Patients with Neck Pain” and was published in 

the International Journal of Rehabilitation Research. International Journal of 

Rehabilitation Research. 2006 Sep; 29(3): 217-20 (Appendix 2). 

Material from Chapter 5 of this thesis has been submitted as an article 

entitled “The role of fear-avoidance beliefs in patients with neck pain: 

relationships with current and future disability and work capacity” and 

will be published in Clinical Rehabilitation. Clinical Rehabilitation (In 

press). The letter of acceptance for publication is received on 10th Jan 2007. 

Material from Chapter 2 of this thesis was presented at the 14th 

Musculoskeletal Physiotherapy Australia Conference, 24-26 November 

2005, Brisbane Convention and Exhibition Centre, Queensland, Australia. 
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Chapter 2 

To develop and validate the Chinese version of Fear-Avoidance Beliefs 

Questionnaire 

 

2.1  Introduction 

Concepts of Validation and Content Validity 

The primary aim of an instrument in psychometric testing is to make 

the construct of theory measurable and therefore its relationship to other 

variables can be studied in order to generate new information for the 

interested construct.  

However, before the instrument can be studied, its validity must be 

determined. This it is an important factor in the selection of a test instrument. 

Validity is defined as the extent to which a test instrument measures what it 

intends to measure (Aiken 2003). It is a matter of degree, neither the 

presence nor absence of a characteristic (Messick 1989).  

Therefore, validation is an on-going process of accumulating and 

evaluating evidence over time by conducting various studies to confirm 

various hypotheses regarding the content of the construct of the test 

instrument and its relationships with other variables. This will show how 

well the test instrument measures what it intends to measure and its 

limitations.  

There is no one single study that can completely prove validity. 

Instead, during the validation process, each single observation or testing 

provides independent pieces of quantitative or qualitative supporting or 
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disproving evidence and thus, an additional piece of meaning to the test 

instrument.  

During the validation process, the development of instrument content 

and its content validity is an essential initial process before the developed 

instrument is ready for other validity testing or study. Content validity refers 

to how well the content of a test instrument provides adequate representation 

of the entire domain of interest (Aiken 2003). It is also known as logical 

validity, course validity, curricular validity and textbook validity (Lyman 

1986).  

The domain of interest and its content can be any kind of conceptual 

constraint or scientific idea. Content validity of an instrument involves two 

aspects of concern: relevance and representativeness of content coverage 

(Haynes et al. 1995 and Reynolds et al. 2006) (Appendix 17). The relevance 

of an assessment instrument refers to the appropriateness of the test items for 

measuring the targeted construct. It simply means that the items in an 

assessment instrument are within the domain of items of interest. For 

example, for a test score intended to reflect the generic mathematics aptitude 

of an individual, all items in the test must be mathematics items.  

The representativeness of an assessment instrument refers to the 

extent to which test items are proportional to the elements contained in the 

targeted construct (Haynes et al. 1995 and Reynolds et al. 2006). Take the 

test score intended to reflect the generic mathematics aptitude of an 

individual as an example. We must make sure that not only the test items are 

mathematics items but also that the items are in the proper proportion and 
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balance to assess calculation skills of addition, subtraction, multiplication 

and division, representing the four facets of the entire domain of generic 

mathematics aptitude of an individual. 

If the instrument involves translation from other languages, to 

establish the degree of confidence of content validity of the translated 

version of the instrument, will need comments from the expert perspectives 

on the equivalence. Equivalence concerns quality of translation and includes 

two main aspects, the technical and semantic equivalence. Technical 

equivalence refers to the same fluency, grammar and idiomatic use in the 

sentence, while semantic equivalence refers to the same meaning of a word 

in both denotation (i.e. direct or literal meaning) and connotation (i.e. the 

feeling or emotions associated with a word) when compared with the original 

English version (Dorcas et al. 2000).   

Although the content validity development is subjective, there has not 

been much discussion about the standardized approaches or procedures to 

develop content validity. Furthermore, it has been criticized by some that 

content validity is just a form of qualitative information and should not be 

regarded as a scientific form of validity (Messick 1989).  

However, content validity as implicated by its nature and definition, 

is a critical influencing factor for other forms of validity testing or study. It 

has direct effect on the reliability and validity of the instrument and should 

be an inexpandable form of validity developed through a standardized, 

structural and systematic approach. Content validity should be regarded as a 

crucial factor for the psychometric testing instrument. After all, the issue of 
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interpretation of an instrument’s validity is a complex area involving good 

understanding of the theory of constructs behind the developed instruments 

or testing, the instruments itself, the methodology of its validation, and the 

purposes and consequences of inference from the instrument.  

The issue of validity in psychometric testing is itself sensitive to bio-

psycho-socio-economical factors. To develop the content validity of an 

instrument is a challenging step and requires a thorough understanding of the 

theory or hypothesis behind the dimensions of the construct of interest. 

Therefore, both qualitative and quantitative information are useful in 

studying the instrument’s validity. 

  

 
2.2 Methods 
 
Adaptation and Translation Process 

The initial process of adapting the FABQ involved changing the 

wordings from ‘back’ to ‘neck’, ‘bending’ to ‘reading’ and ‘lifting’ to 

‘carrying’ in order to make the questionnaire appropriate to patients with 

neck pain, in line with our findings on the Chinese version of the Northwick 

Park Neck Pain Questionnaire (Chiu et al. 2001).  

The adapted FABQ was first translated into colloquial Chinese 

(Cantonese) by two independent professional translators. Both translators 

were mother-tongue Cantonese speakers and one had experience in 

translating health questionnaires. The translated versions were then checked 

by the author and supervisors (T-H. L & T-W. C), who are experienced in 

Chinese questionnaire design. Comments and discrepancies were fed back to 
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the translators for revision, and resolved in a discussion until all persons 

accepted the final version.  

This final version was then translated back into English by two other 

independent professional translators, one of them being a native speaker of 

English. The back-translated and the Chinese versions were revised 

accordingly until consensus was reached. This is a process of validity 

checking to make sure that the translated version reflected the same item 

content as the original version. This step often identifies unclear wording in 

the translations (Dorcas et al. 2000). 

 

Content Validity  

Four different panels were formed by inviting 18 physiotherapists, 5 

psychiatrists, 21 patients with neck pain and 29 Grade 12 school students to 

review the questionnaire. The members of the two expert panels 

(physiotherapists and psychiatrists) with at least 7 years of clinical 

experience were invited from different hospitals. They were asked to 

complete an evaluation form (Appendix 18) to rate the content equivalence, 

relevance and representativeness of each item in the Chinese version of 

FABQ on a 5-point Likert scale from ‘strongly disagree’ to ‘strongly agree’.  

The patient and student panels were asked to rate the degree of 

understanding and degree of difficulty in answering each item of the Chinese 

version of FABQ in a forced-choice manner, from ‘strongly disagree’ to 

‘strongly agree’ (4-point Likert scale) (Appendix 19). Open-ended questions 

were also given to the panels to elicit any additional comments.  
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These comprehensive translation and content validation processes 

were aimed to maximize the attainment of semantic, idiomatic, experiential 

and conceptual equivalence between the source and target questionnaires 

(Dorcas et al. 2000). 

 

Subjects  

The subjects were recruited from the Physiotherapy Out-patient 

Departments (POPDs) of three public district hospitals and one private clinic 

in Hong Kong. Consecutive Chinese patients who sought physiotherapy and 

who had been referred by a medical practitioner with a diagnosis of neck 

pain, with or without radiation symptoms, and who were able to read and 

write Chinese, were invited to participate in the study.  

Subjects who had other musculoskeletal problems at the same time, 

infection, previous brain surgery, congenital abnormality and history of 

malignancy or mental illness were excluded. Subjects were recruited from 

different regions of Hong Kong so that the results from the study could have 

better representativeness and generalization.  

From May 2004 to February 2005, 476 subjects gave informed 

consent and participated in the study. They were divided into four sample 

groups (A, B, C and D) and their characteristics are shown in Table 2.1. The 

study was approved by the Ethics Committee of the Hong Kong Polytechnic 

University. Since the completed questionnaires were checked for 

completeness immediately, and unanswered questions were clarified and 

completed, there were no missing data. 
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Table 2.1 Subject Characteristics 

 
 
*Subjects recruited from centre 1 and 3 also participated in the study of 
construct validity. 
Centre 1: Prince of Wales Hospital. 
Centre 2: Alice Ho Miu Ling Nethersole Hospital.  
Centre 3: Queen Elizabeth Hospital.  
Centre 4: Quality HealthCare Asia Limited, Shatin Physiotherapy Clinic. 
P1: Neck pain only. 
P2: Neck pain + referred pain to upper limb(s). 
P3: Neck pain + neurogenic symptoms (pins and needles or numbness) ± 
referred pain to upper limb(s). 

Sample (Centre) A* (1,2,3) B (1,3,4) C (1,3) D (1,2,3,4) 
n  247  220  139  388 
Subjects (Who had 
full-time work) 

171 168 107 337 

Age     
Mean (years) 44.64 42.81 43.06 42.01 
SD (years) 9.83 9.99 9.99 9.51 
Range (years) 18.0-68.0 18.0-68.0 19.0-68.0 18.0-68.0 
     
 n (%) n (%) n (%) n (%) 
Male 91 (36.8) 80 (36.4) 58 (41.7) 150 (38.7) 
Female 156 (63.2) 140 (63.6) 81 (58.3) 238 (61.3) 
     
History     
1st episode 96 (38.9) 69 (31.4) 44 (31.7) 150 (38.7) 
2nd or more 
episode 151 (61.1) 151 (68.6) 95 (68.3) 238 (61.3) 

     
Pain duration 
before 
physiotherapy 

    

< 1 Months 88 (35.6) 97 (44.1) 58 (41.7) 151 (38.9) 
1 – 3 Months 50 (20.2) 47 (21.4) 27 (19.4) 93 (24.0) 
3 – 6 Months 40 (16.2) 32 (14.5) 19 (13.7) 51 (13.1) 
> 6 Months 69 (27.9) 44 (20.0) 35 (25.2) 93 (24.0) 
     
Pain patterns     
P1 47 (19.0) 45 (20.5) 26 (18.7) 79 (20.4) 
P2 64 (25.9) 41 (18.6) 32 (23.0) 98 (25.3) 
P3 136 (55.1) 134 (60.9) 81 (48.3) 211 (54.4) 
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Test-Retest Reliability and Internal Consistency 

A reliable instrument should yield similar results on repeated 

occasions if the constructs being measured are unchanged. The interval of 

time between the two occasions should be far enough to avoid fatigue, 

learning, memory and practice effects, but close enough to avoid true 

changes in the measured variables. 

 In this study, subjects in Sample A (n=247) were asked to complete 

the questionnaire when they attended the POPD to book their first 

appointment.  About one week later, they were asked to complete the 

questionnaire again, provided they considered that their neck pain condition 

was unchanged. The criterion of neck pain condition being unchanged was 

important to ensure the stability of the response. The intraclass correlation 

coefficient (ICC) (Two-way mixed model) was calculated for test-retest 

reliability.  

 Internal consistency refers to the extent to which items measure the 

same characteristics, and is commonly reflected by the Cronbach’s alpha, 

which is based on the average correlation of items within a test. This was 

calculated with data from Sample A. 

 

Construct Validity 

This refers to the extent to which a test measures the theoretical 

construct it claims to measure. Since there is no Chinese “gold standard” for 

the measurement of fear-avoidance beliefs, cross-sectional construct validity 

testing, longitudinal construct validity testing, hypothesis testing, pretest and 



 41 

posttest testing, and factor analysis were performed to establish construct 

validity. 

 To establish cross-sectional construct validity, the correlations 

between the Chinese version FABQ, the Northwick Park Neck Pain 

Questionnaire (NPQ, Chinese version), the Medical Outcomes 36-Item 

Short-Form Health Survey (SF-36) and the 11-point Numerical Rating Scale 

(NRS), were examined in Sample B (n=168).  

The NPQ is a nine-item self-administered questionnaire developed by 

Leak et al. (1994) and designed to measure the disability of subjects with 

neck pain. It comprises multi-dimensional measures covering activities of 

daily life, pain and work performance, with each item scored from 0 to 4. 

The response to the questions are summed and converted to a score 

percentage (0% to 100%), with higher score percentage indicating a higher 

level of disability. Chiu et al. (2001) translated and adapted the NPQ into a 

version culturally adapted for Chinese respondents. They concluded that the 

Chinese version of NPQ retained the high levels of reliability and validity of 

the original English version.  

The SF-36 is a thoroughly studied questionnaire for a non-condition 

specific measure of health status (Ware and Sherbourne 1992). It is a multi-

dimensional measure and consists of 36 questions, assessing eight health 

concepts. The eight-health concepts can be divided into a physical 

component summary (PCS), as well as a mental component summary (MCS) 

to describe both physical and mental components of health. The SF-36 scores 

range from 0 to 100, with higher scores indicating a better health status. The 
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original SF-36 was translated, adapted and validated for local Chinese 

respondents in Hong Kong by Lam et al. (1998).  

The participants (Subjects in Sample B) were asked to complete the 

FABQ, NPQ, NRS and SF-36 when they attended their first physiotherapy 

session at POPDs. 

 In order to establish the longitudinal construct validity, it is necessary 

to demonstrate that the change in the investigating scale correlates with the 

corresponding change in an external criterion over the same period of time. 

The subjects in Sample C (n=139) were measured again across time in week 

3 and week 6 after their first physiotherapy session. 

 For pretest and posttest comparison, the FABQ scores of subjects in 

Sample B (n=168) before treatment and upon discharge were tested. 

The questionnaire’s validity was also checked by using it to test 

specific hypotheses that supported the theory. Hypotheses were tested on the 

following assumptions in Sample D: 

• Subjects who had sought medical consultation for their neck pain in 

the previous week would perceive themselves as more disabled than 

those who had not. 

• Subjects who had taken medication for their neck pain in the previous 

week would perceive themselves as more disabled than those who 

had not. 

• Subjects who had taken sick leave for their neck pain in the previous 

week would perceive themselves more disabled than those who had 

not. 
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Responsiveness 

The responsiveness of the FABQ was measured in subjects of Sample 

C in terms of its effect size (ES) and standard response mean (SRM) at Week 

6 after their first physiotherapy session.  

The ES is defined as the mean change in score between the baseline 

visit and the follow-up visit, divided by the standard deviation of the baseline 

score. A high ES indicates greater sensitivity to change where a negative 

value indicates that the mean score of the baseline visit is smaller than the 

mean score at the follow-up visit.  

The SRM is defined as the mean change in score between the 

baseline visit and the follow-up visit, divided by the standard deviation of the 

individual changes in scores. A higher SRM indicates greater responsiveness 

where a negative value indicates that the mean score at the baseline visit is 

smaller than the score at the follow-up visit. 

 

Factor Analysis 

This is a mathematical technique aiming to explain the maximum 

amount of common variance in a correlation matrix using the smallest 

number of explanatory concepts (Field 2000).  

In other words, it groups variables with similar characteristics 

together to form factors which could be measuring the same underlying 

construct and are capable of explaining the observed variance in the large 

number of variables. It is frequently used in psychometric analysis for testing 

instrument structures or collecting evidence for construct validity.   
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Statistical Analysis 

The intraclass correlation coefficient and Cronbach’s Alpha were 

used respectively to examine the test-retest reliability and internal 

consistency of the translated FABQ.  

Spearman’s coefficient was calculated for the cross-sectional and 

longitudinal construct validity. A paired t test was used for pretest and 

posttest comparison and an unpaired t test was used for hypothesis testing.  

Exploratory factor analysis was performed to study the factorial 

structure of the translated FABQ based on the sample of 337 subjects with a 

full-time work, with use of principal component extraction and yielding 

factors with eigenvalues exceeding unity. Independent factors were obtained 

by the use of varimax rotation. 

 

2.3 Results 

The results for the content validity of FABQ from the panels were 

highly satisfactory. The mean scores of the patient and student groups for 

each question ranged from 3.2 (good) to 3.6 (good) (Table 2.2 – 2.3). The 

mean scores of the expert panels for each question ranged from 3.5 (good) to 

4.8 (very good) (Table 2.4 – 2.6). According to the panels’ comments, no 

cultural adaptation was required and only minor vocabulary adaptations were 

made. 
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Table 2.2 Content Validity Scores for the Degree of Understanding for 

Each Individual Question in the Fear-Avoidance Belief Questionnaire 

Determined by a Panel of Patients and a Panel of Students. 

 

 
 

Patient Panel  
(n=21) 

Student Panel 
(n=29) 

 

Question 
No. 

Content Validity Scores for the Degree of Understanding* 
(Means ± Standard Deviations) 

 

1 3.43 ± 0.51  3.28 ± 0.65 
2 3.43 ± 0.51  3.34 ± 0.67 
3 3.43 ± 0.51 3.45 ± 0.69 
4 3.38 ± 0.50  3.48 ± 0.57 
5 3.33 ± 0.48  3.31 ± 0.66 
6 3.43 ± 0.51  3.62 ± 0.56 
7 3.15 ± 0.36 3.45 ± 0.63 
8 3.24 ± 0.63  3.28 ± 0.65 
9 3.20 ± 0.91  3.52 ± 0.57 
10 3.33 ± 0.48  3.48 ± 0.51 
11 3.19 ± 0.40  3.52 ± 0.63 
12                   3.16 ± 0.5 3.41 ± 0.63 
13 3.16 ± 0.44  3.48 ± 0.57 
14 3.24 ± 0.54  3.55 ± 0.57 
15 3.17 ± 0.65  3.55 ± 0.57 
16 3.18 ± 0.65  3.41 ± 0.57 
17 3.16± 0.30 3.24 ± 0.64 
18 3.17 ± 0.30 3.52 ± 0.51 
*Score Scale 
1 = completely not understand; 2 = not understand; 3 = understand; 4 = fully 
understand 



 46 

Table 2.3 Content Validity Scores for the Degree of Difficulty to 

Answer for Each Individual Question in the Fear-Avoidance Belief 

Questionnaire Determined by a Panel of Patients (n=21). 

 

 

 

Question 
No. 

Content Validity Scores for the Degree of Difficulty to Answer* 
(Means ± Standard Deviations) 

 

1 3.29 ± 0.46 
2  3.33 ± 0.48 
3  3.24 ± 0.62 
4  3.29 ± 0.46 
5  3.24 ± 0.62 
6  3.38 ± 0.59 
7  3.16 ± 0.44 
8  3.20 ± 0.70 
9  3.16 ± 0.89 
10  3.33 ± 0.48 
11  3.17 ± 0.48 
12  3.15 ± 0.67 
13 3.17± 0.54 
14  3.14 ± 0.65 
15  3.15 ± 0.79 
16  3.15 ± 0.84 

 

*Score Scale 
1 = very difficult; 2 = difficult; 3 = easy; 4 = very easy 



 47 

Table 2.4 Content Validity Scores for the Content Equivalence 

(Sentences Presented Fluently & Correctly) for Each Individual Question in 

the Fear-Avoidance Belief Questionnaire Determined by two Expert Panels 

(composed of Psychiatrists and Physiotherapists). 

 
 

Psychiatrists 
(n=5) 

Physiotherapists 
(n=18) 

 

Question 
No. 

Content Validity Scores for the Content Equivalence (Fluent & Correct) * 
(Means ± Standard Deviations) 

 

1 4.50 ± 0.62  4.40 ± 0.55  
2 4.39 ± 0.61  4.20 ± 0.45  
3 4.50 ± 0.51  4.20 ± 0.45  
4 4.22 ± 0.73  4.20 ± 0.84  
5 4.11 ± 0.76  4.40 ± 0.55  
6 4.56 ± 0.62  4.60 ± 0.55  
7 3.83 ± 1.10  4.40 ± 0.55  
8 3.50 ± 1.10  3.80 ± 0.45  
9 4.06 ± 1.00  4.20 ± 0.45  
10 4.28 ± 0.83 4.00 ± 0.71 
11 4.61 ± 0.50  4.80 ± 0.45  
12 4.39 ± 0.85 4.20 ± 0.84  
13 4.17 ± 0.92  4.40 ± 0.55  
14 4.06 ± 0.80  4.60 ± 0.55  
15 4.06 ± 0.87  4.20 ± 0.84  
16 4.28 ± 0.75  4.60 ± 0.55 
17# 3.47 ± 0.86  4.20 ± 0.45  
18# 3.89 ± 0.76 4.40 ± 0.55  
19# 4.17 ± 0.86  4.60 ± 0.55  
*Score Scale 
1 = strongly disagree; 2 = disagree; 3 = neutral; 4 = agree; 5 = strongly agree 
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Key for table 2.4  
 
 

# The following three statements (17 to 19) are the title, instruction and 

description used in the Fear-Avoidance Beliefs Questionnaire; please give 

your comment on the content equivalence only.  

 
 
17: Fear-Avoidance Beliefs Questionnaire 
  

逃避恐懼感信念問卷調查 
 
 
18: Here are some of the things which other patients have told us about 

their pain. For each statement please circle any number from 0 to 6 to 

say how much physical activities such as reading, carrying, walking 

or driving affect or would affect your neck pain. 

 

以下是其他病人告訴我們的一些關於他們的痛楚的事情。請在每

一句子旁邊，圈出由0至6的數字，以表示各種體力活動，如閱讀

、攜帶物件、走路、開車等，影響或會影響您頸部痛楚的程度。 

 

19: The following statements are about how your normal work affects or 

would affect your neck pain.  

以下的句子是關於您的正常工作怎樣影響或會影響您的頸部痛楚

。 
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Table 2.5 Content Validity Scores for the Content Relevance for Each 

Individual Question in the Fear-Avoidance Belief Questionnaire Determined 

by two Expert Panels (composed of Psychiatrists and Physiotherapists). 

 

 
 

Psychiatrists 
(n=5) 

Physiotherapists 
(n=18) 

 

Question 
No. 

Content Validity Scores for the Content Relevance* 
(Means ± Standard Deviations) 

 

1 4.56 ± 0.62 4.40 ± 0.55 
2 4.61 ± 0.50 4.40 ± 0.55 
3 4.56 ± 0.51 4.00 ± 0.71 
4 4.61 ± 0.61 4.40 ± 0.55 
5 4.61 ± 0.61 4.40 ± 0.55 
6 4.61 ± 0.61 4.40 ±0.55 
7 4.61 ± 0.61 4.40 ± 0.55 
8 4.11 ± 1.02 4.00 ± 0.71 
9 4.17 ± 0.86 4.00 ± 0.71 
10 4.50 ± 0.62 4.40 ± 0.55 
11 4.72 ±0.46 4.60 ± 0.55 
12 4.61 ± 0.61 4.20 ± 0.84 
13 4.50 ± 0.71 4.40 ± 0.55 
14 4.67 ± 0.59 4.60 ± 0.55 
15 4.28 ± 0.67 4.00 ± 0.71 
16 4.44 ± 0.62 4.60 ± 0.55 
*Score Scale 
1 = highly irrelevant; 2 = irrelevant; 3 = neutral; 4 = relevant; 5 = highly relevant 
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Table 2.6 Content Validity Scores for the Content Representativeness 

for the Fear-Avoidance Belief Questionnaire Determined by two Expert 

Panels (composed of Psychiatrists and Physiotherapists). 

 

 

 
# How well is the content (items no. 1 to 16) of Fear-avoidance Beliefs 

Questionnaire representing the entire domain of assessing the fear-avoidance 

beliefs about physical activity and work of patients with neck pain? 

Psychiatrists 
(n=5) 

Physiotherapists 
(n=18) 

 

Question 
No. 

Content Validity Scores for the Content Representativeness* 
(Means ± Standard Deviations) 

 

20# 4.17 ± 0.62 4.20 ± 0.45 
*Score Scale 
1 = poor; 2 = fair; 3 = neutral; 4 = good; 5 = very good 
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Test-Retest Reliability and Internal Consistency 

The mean time (± SD) interval for the test-retest reliability was 12.5 

± 7.8 days and the mean time (± SD)  required by the first 100 subjects in 

Sample A to complete the FABQ questionnaire was 5 ± 3 minutes.  

Of the 409 subjects in Sample A, 29.1% (n=119) reported that their 

neck pain had improved and 10.5% (n=43) reported a worsened condition. 

Among 247 subjects who reported that their condition had remained the 

same, 171 (75 men and 96 women) who answered the work-related items 

(i.e. items 6-16) of the FABQ were recruited for the test-retest reliability 

study.  

Table 2.7 shows that the FABQ had very good test-retest reliability 

with an ICC of 0.81 (95% confidence interval, 0.75-0.83). The internal 

consistency of the FABQ was also very good with Cronbach’s alpha of 0.90 

(95% confidence interval, 0.88-0.92). As the item total correlation 

coefficients for all 16 items of the FABQ ranged from 0.31 to 0.68, no item 

had to be excluded from further analysis.  
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Table 2.7 Test-retest Reliability and Internal Consistency Coefficients 

for the FABQ in Sample A Subjects. 

 
 
 Test-retest reliability Internal consistency (T) 
 ICC (95% CI)  n Cronbach’s alpha (95% 

CI) 
All 0.81 171 0.90 
 (0.75-0.86)  (0.88-0.92) 
Age ≤ 40 
years 

0.72 64 0.83 

 (0.55-0.83)  (0.76-0.88) 
Age > 40 
years  

0.85 103 0.92 

 (0.78-0.89)  (0.90-0.94) 
Male 0.85 75 0.91 
 (0.75-0.90)  (0.88-0.94) 
Female 0.78 96 0.89 
 (0.68-0.85)  (0.86-0.92) 
 
 
 
ICC=Intra-class correlation coefficients (two-way mixed model). 
 
CI=Confidence intervals. 
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Cross-Sectional and Longitudinal Construct Validity  

Cross-section construct validity was investigated among 168 subjects 

in Sample B. The Spearman’s correlation coefficients were calculated 

between FABQ, NPQ, NRS and SF-36 scores when they first started their 

treatment and upon discharge. Table 2.8 shows that the correlation 

coefficients at entry of physiotherapy were 0.56 with the NPQ, 0.34 with 

NRS, -0.45 with SF-36 (Physical subscale) and -0.36 with SF-36 (Mental 

subscale). At discharge of physiotherapy the correlation coefficients were 

0.53 with the NPQ, 0.33 with NRS, -0.64 with SF-36 (Physical subscale) and 

-0.43 with SF-36 (Mental subscale) (all p<0.001). 

For longitudinal validity, the correlation between the change of the 

FABQ scores at week 3 and 6 after the beginning of physiotherapy and the 

corresponding change with the NPQ scores were fair (rs = 0.32 at week 3 and 

0.38 at week 6) and highly significant. The correlation with the change in 

pain intensity scored by NRS (rs = 0.19 at week 3 and 0.18 at week 6) and 

with the change in SF-36 scores (rs = -0.18 at week 3 and - 0.27 at week 6 for 

SF-36 Physical subscale and rs = -0.26 at week 3 and - 0.24 at week 6 for SF-

36 Mental subscale) were weak (p ranged from 0.065 to 0.006) (Table 2.8). 
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Table 2.8 Correlations between the FABQ Scores and Other Measures 

of Pain, Disability and Health. 

 

 
Construct Validity 

   rs 95% CI P-value 
 
Cross-
sectional  

NRS At entry 0.34 0.20- 0.47 <0.001 

(Sample B, 
n=168) 

 At discharge 0.33 0.20- 0.46 <0.001 

 NPQ At entry 0.56 0.44- 0.65 <0.001 
  At discharge 0.53 0.41- 0.63 <0.001 
 SF-36 

(Physical) 
At entry -0.45 -0.60- -0.32 <0.001 

  At discharge -0.64 -0.72- -0.53 <0.001 
 SF-36 

(Mental) 
At entry -0.36 -0.49- -0.23 <0.001 

  At discharge -0.43 -0.55- -0.30 <0.001 
 
Longitudinal 
(Sample C, 
n=107)  

Change in 
NRS 

At week 3 0.19 0.00- 0.37 0.048 

  At week 6 0.18 -0.01- 0.36 0.065 
 Change in 

NPQ 
At week 3 0.32 0.14- 0.48 0.001 

  At week 6 0.38 0.20- 0.53 <0.001 
 Change in 

SF-36 
(Physical) 

At week 3 -0.18 -0.36- 0.01 0.065 

  At week 6 -0.27 -0.43- -0.08 0.006 
 Change in 

SF-36 
(Mental) 

At week 3 -0.26 -0.43- -0.08 0.006 

  At week 6 -0.24 -0.40- -0.05 0.015 
 
NRS=11-point Numerical Rating Scale. 

NPQ= Northwick Park Neck Pain Questionnaire. 

SF-36= Medical Outcome Short Form (36) Health Survey.  

rs=Spearman’s Correlation Coefficient. 
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Hypothesis Testing, Pretest and Posttest Comparison and 

Responsiveness 

For hypothesis testing on subjects with full-time work in Sample D 

(n=337), Table 2.9 shows that subjects who had sought medical consultation 

for their neck pain in the past week, or who had taken medication for their 

neck pain in the past week, or who had taken sick leave in the past week, had 

significantly higher FABQ scores than those who had not (all P<0.001). 

For the pretest and posttest comparison in Sample B (n=168), paired t 

test showed significant difference between the FABQ scores before treatment 

(47.80 ± 16.93) and upon discharge from physiotherapy (43.95 ± 18.11; 

P<0.001).  

For responsiveness of the FABQ from the beginning of 

physiotherapy treatment to week 6 in 107 subjects with full-time work in 

Sample C, the standardized response mean and effect size (ES) were 0.38 

and 0.32 respectively, indicating medium responsiveness (Cohen 1988). 
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Table 2.9  Scores for the Fear-avoidance Questionnaire in Sample D 

Subjects Who Had or Had not Sought Medical Consultation, Who Had or 

Had Not Taken Medication and Who Had or Had Not Taken Sick Leave for 

Their Neck Pain and the Results From the Independent Sample t-Test on 

Their Mean Scores.  

 

 
 Hypothesis Testing 
 No Yes No – Yes t p-value 
 Mean Score ±SD 

(n) 
Mean Score± SD 
(n) 

Mean score 
difference 

  

Sought 
medical 
consultation 

45.27±17.30 
(110) 

52.07±17.92 
(227) 

-6.80 -3.30 0.001 

      
Taken 
medication 

44.84±18.87 
(115) 

52.44±17.00 
(222) 

-7.60 -3.75 <0.001 

      
Taken sick 
leave 

46.60±17.44 
(241) 

58.00±16.76  
(96) 

-11.40 -5.48 <0.001 
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Factor Analysis 

In the sample of 337 subjects with neck pain and full-time work, the 

value of the Kaiser-Meyer-Olkin (KMO) was 0.87 (i.e. >0.5) indicating that 

the sample size was adequate for factor analysis. This was further supported 

by the significant result from Bartlett’s test of sphericity (χ2 = 2920.41, 

P<0.001) and the rejection of the hypothesis that the correlation matrix of 

FABQ items was an identity matrix without significant correlations between 

items.  

Initial principle components extraction yielded a total of four factors 

which accounted for 69.0% of the total variance of the 16 factors. However, 

the scree plot analysis suggested retaining of three to four factors solution.  

The factors were analyzed after an orthogonal rotation with Varimax with 

Kaiser Normalization method.  

The first factor with an eigenvalue of 6.39 consisted of items 8, 12, 

13, 14, 15 and 16, accounting for 40.0% of the variance. The second factor 

with an eigenvalue of 1.79 consisted of items 6, 7, 9, 10 and 11, accounting 

for 11.2% of the variance. The third factor with an eigenvalue of 1.68 

consisted of items 1, 2 and 3, accounting for 10.5% of the variance. Finally, 

the fourth factor with an eigenvalue of 1.18 consisted of items 4 and 5, 

accounting for 7.4% of the variance.  

However, a second principle components analysis with forced three 

factors extraction produced a more reliable and interpretable solution 

although the total variance explained by the factors decreased to 61.6%. The 
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factors were analyzed with the same rotation method. The first factor 

(labeled as “prognosis work”) was exactly the same as in four factors 

solution, the second factor (labeled as “work as a cause”) consisted of items 

1, 6, 7, 9, 10 and 11, accounting for 11.2 % of the variance whereas the third 

factor (labeled as “physical activity”) consisted of items 2, 3, 4 and 5, 

accounting for 10.5% of the variance (Table 2.10).  
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Table 2.10 Factor Loadings of 16 Items of the FABQ after Varimax 

Rotation (n=337) 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Description of items of the FABQ: 
 
1 = ‘pain caused by physical activity’ 
2 = ‘physical activity worsens pain’ 
3 = ‘physical activity might harm’ 
4 = ‘should not do physical activity’ 
5 = ‘cannot do physical activity’ 
6 = ‘pain caused by work’ 
7 = ‘work aggravated pain’ 
8 = ‘claim for compensation’ 
9 = ‘work too heavy’ 
10 = ‘work makes pain worse’ 
11 = ‘work might harm’ 
12 = ‘should not do work’ 
13 = ‘cannot do work 
14 = ‘wait until pain is treated’ 
15 = ‘no return to work within 3 months’ 
16 = ‘never return to work’ 

 Factor loadings 
Items of the 
FABQ 

Factor 1 Factor 2 Factor 3 

15 0.84 0.11 0.15 
14 0.84 0.22 0.18 
13 0.82 0.22 0.21 
12 0.77 0.34 0.15 
16 0.75 0.14 0.03 
8 0.46 0.34 0.21 
    
7 0.23 0.81 0.07 
10 0.30 0.77 0.18 
11 0.30 0.76 0.07 
6 0.06 0.75 0.09 
9 0.24 0.71 0.13 
    
1 0.05 0.42 0.40 
4 0.07 -0.03 0.77 
3 0.11 0.25 0.70 
5 0.30 -0.02 0.69 
2 0.13 0.30 0.68 
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2.4 Discussion 

The present study is a first attempt to adapt, translate and validate the 

FABQ questionnaire for Chinese patients with neck pain. The author found 

no previous study on neck pain for comparison. Because the number of 

patients with neck pain is increasing, a validated instrument is urgently 

needed. The FABQ was selected because the content is relevant and 

culturally acceptable and it measures fear of pain that is directly caused by 

physical activities and work.  

The FABQ has very good content validity, having been reviewed by 

two panels of experts, by patients with neck pain and by students. The 

average time required to complete it was 5 ± 3 minutes. Therefore, the 

FABQ demonstrated very good acceptability and feasibility in busy Hong 

Kong clinical departments.  

Psychometric properties of the FABQ questionnaire were also found 

to be highly satisfactory. It had very good test-retest reliability coefficients 

with an ICC of 0.81 and a Cronbach’s alpha of 0.90 for the whole scale. 

These were similar to the study on lower back pain patients by Pfingsten et 

al. (2000) who reported test-retest reliability coefficients with an ICC of 0.87 

and  Cronbach’s alpha of 0.91. 
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The significant difference in the mean scores of the FABQ in 

hypothesis testing, and pretest and posttest comparisons demonstrated that 

the questionnaire can differentiate the subject group with different 

conditions. This is one of the major requirements for a valid measuring 

instrument.  

The responsiveness of FABQ assessed by SRM and ES is low (0.38 

and 0.32 respectively) when compared with the responsiveness of NPQ (0.73 

and 0.62 respectively) and pain measured by NRS (0.83 and 1.0 

respectively). However, the results of SRM and ES were similar to the study 

of the French version of FABQ which reported the SRM and ES were 0.31 

and 0.30 respectively (Chaory et al. 2004).  

The low responsiveness of FABQ may be because the follow-up 

period was not long enough to allow a good detectable change in the effects 

of fear-avoidance beliefs in subjects with neck pain. A longer period of 

observation, three months or more, can contribute to better evaluation of 

responsiveness and longitudinal validity.  

Subjects with neck pain generally had low correlations with pain 

(r=0.34) and health measure (r=0.36-0.45) and a moderate correlation with 

disability (r=0.56). These findings might suggest that fear-avoidance beliefs 

are psychometric properties with a different dimension from measures of 

pain, health and disability. They also support the contention that a clinician 

should focus on different measurements which may represent one particular 

aspect of a presenting clinical problem in patients with neck pain (Chiu et al. 

2005).  
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Therefore, knowledge about the relationship between fear-avoidance 

beliefs, pain, health, and disability in patients with neck pain is necessary for 

an effective assessment and management.   

The subjects recruited for the present study were limited to 

ambulatory patients attending the physiotherapy outpatient department. 

Future study on the psychometric properties of this Chinese version of the 

FABQ could be extended to other groups of patients who may have 

perceived themselves to be more disabled, like in-patients with neck pain and 

nonambulatory patients.   

Another limitation of the present study arises from the lack of 

investigation into the correlation between FABQ scores and other physical 

measures, such as the active range of movement and muscle strength. This 

limitation will be one of the focuses in the second stage of the present study.  

The initial factor analysis produced a four-factor solution with factor 

four consisting of two items only.  As the test items decrease, the error 

variance increases, which in turn greatly affects the reliability of the test. 

This is supported by calculating the subscale scores of factor four with an 

ICC of 0.48 only. 

 Furthermore, factors three and four together are exactly the same as 

the physical subscale of the original FABQ English version. The split into 

two separate factors does not provide any additional meaning in relation to 

the theoretical construct. Therefore, the author believes that the three factors 

solution is more appropriate. This is further supported by the scree plot 

analysis.  
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In addition, with reference to the factor loadings of all items, item 

one has a similar factor loading to factors two and three (0.42 and 0.40, 

respectively). Therefore, item 1 is suggested to be included in factor three 

rather than factor two in order to make the factor structure more consistent 

with the original theoretical constructs.  

Interestingly, the final three-factor structure solution is consistent 

with the finding in the study of the German version of FABQ in patients with 

low back pain (Pfingsten et al. 2000). This labeled factor one with items 6, 7, 

9, 10 and 11 as ‘Work as a cause’, factor two with items 12, 13, 14, 15, and 

16 as ‘Prognosis work’ and factor three with items 1, 2, 3, 4 and 5 as 

‘Physical activity’. The total variance explained by the three factors was 

64.1%. Pfingsten et al. (2000) suggested that the original work subscale was 

split into two separate subscales and may represent two different sets of 

beliefs; one is the patients’ beliefs that the work environment is responsible 

for their lower back pain; the other is the patients’ belief in their probable 

return to work.  

The consistent result of factor analysis of the present study suggests 

that patients with neck or back pain have similar fear-avoidance belief 

constructs. It may also indicate that the theoretical constructs of fear-

avoidance beliefs originally developed for patients with low back pain could 

apply to patients with neck pain. This is an important construct validity of 

the FABQ applying to patients with neck pain.  

Previous studies on patients with back pain demonstrated that the 

work-related factor of FABQ was a much stronger predictor of disability and 
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failure to return to work after treatment (Klenerman et al. 1995; Pfingsten et 

al. 1997 and Vlaeyen et al. 1999). Whether patients with neck pain have 

similar characteristics remains uncertain at this stage, and this issue is 

addressed in a later part of the present study.  

 

2.5 Conclusions 

The Chinese version of the Fear-avoidance Belief Questionnaire 

demonstrates good practicality, comprehensiveness, relevance, 

representativeness, reproducibility, validity and consistent factor structures 

when compared with the original version.  

The results of the present study may help health care professionals to 

develop a cost-effective clinical screening tool suitable for use on Chinese 

patients with neck pain. With the increasing demand for evidence-based 

practice, it should contribute to future research on the effects of fear 

avoidance behavior on patients with neck pain. The validated Chinese 

version of FABQ can also facilitate cross-cultural studies on patients with 

neck pain worldwide.  

 The material in this chapter has been published in Clinical 

Rehabilitation, titled as “Psychometric properties of the Fear-Avoidance 

Beliefs Questionnaire in patients with neck pain”. Clinical Rehabilitation. 

2006 Oct; 20(10): 909-20 (Appendix 1). 
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 Chapter 3 

 

Correlations among the fear-avoidance beliefs, pain, disability and 

health measures in patients with neck pain.  

 

 

3.1 Introduction 

 The conventional disablement model used in physical rehabilitation 

links a disease or pathology to functional consequences and disability. It 

suggests that pathology produces pain and impairments, which then lead to 

functional limitations and disability (Jette 1994). Under this model, the 

fundamental requirement for successful management of neck pain is to 

perform an accurate physical examination to identify the physical 

impairments, so that a treatment plan can be formulated to achieve the 

treatment goals.  

This model is applicable to those patients when there are direct 

relationships between pain, impairments and disability. However, pain may 

not always result in impairment, and not all impairments result in functional 

limitation and disability, especially in patients with chronic pain and 

disability (Hermann and Reese 2001). In addition, there is increasing 

evidence that the psychosocial and self-experienced perspectives are 

essential in judging the effectiveness of treatment outcomes of back and neck 

problems (Hildebrandt et al. 1997 and Taimela et al. 2000).  
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Therefore, knowledge of the relationships among the fear-avoidance 

beliefs, pain, disability and health measures might give us to a better 

perspective on an effective assessment and management approach to patients 

with neck pain.  

The objective of this part of the present study is to investigate the 

relationships between the fear-avoidance beliefs, pain, disability and health 

status measures, based on the data in Chapter 2. 

 

 

3.2 Methods 

 The Spearman’s correlation coefficients among the fear-avoidance 

beliefs, pain, disability and health measures were calculated based on the 

data from 168 subjects in full-time work in sample B in the previous part of 

the present study. 

 

3.3 Results 
 
Table 3.1 shows the results of the Spearman’s correlation coefficients 

among the fear-avoidance beliefs score (FABQ), pain rating score (NRS), 

neck disability score (NPQ) and health measure score (SF-36). 

 

Correlation with NRS 

There was a moderate to good correlation between NRS and NPQ 

with r = 0.59 (95% CI, 0.48 - 0.68; p<0.01). However, there were a fair 

degree of correlations between NRS and FABQ and SF-36 (physical) and 
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SF-36 (mental). The Spearman’s correlation coefficients were 0.34 (95% CI, 

0.20 - 0.47) with FABQ, 0.35 (95% CI, 0.20 - 0.47) with SF-36 (physical)   

and 0.26 (95% CI, 0.12 - 0.40) with SF-36 (mental) (all p<0.01) (Table 3.1). 
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Table 3.1 The Spearman’s correlation coefficients among the fear-

avoidance beliefs score (FABQ), pain rating score (NRS), neck disability 

score (NPQ) and health measure score (SF-36) of subjects with full-time 

work in Sample B (n=168). 

 

  NPQ NRS FABQ SF-36 PCS SF-36 MCS

NPQ - 0.59** 0.56** -0.64** -0.40**
NRS - 0.34** -0.35** -0.26**
FABQ - -0.45** -0.36**
SF-36 PCS - -0.17**
SF-36 MCS  -

 
 
** Correlation is significant at the 0.01 level (2-tailed) 
 
 
 
NPQ = Northwick Park Neck Pain Questionnaire. 

NRS = 11-point Numerical Rating Scale. 

FABQ = Fear-Avoidance Beliefs Questionnaire. 

SF-36 PCS = Medical Outcome Short Form (36) Health Survey (Physical 

Component Score). 

SF-36 MCS = Medical Outcome Short Form (36) Health Survey (Mental 

Component Score). 
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Correlation with NPQ 

The NPQ was found not only to have moderate to good correlation 

with NRS, but also to have a moderate to good correlation with FABQ and 

SF-36 (physical) and a fair degree of correlation with SF-36 (mental). The 

Spearman’s correlation coefficients were 0.56 (95% CI, 0.44 - 0.65) with 

FABQ, 0.64 (95% CI, 0.54 - 0.72) with SF-36 (physical) and 0.40 (95% CI, 

0.26 - 0.52) with SF-36 (mental) (all p<0.01) (Table 3.1). 

 

Correlation with FABQ 

There was a fair degree of correlation between FABQ and SF-36 

(physical) and SF-36 (mental) and the Spearman’s correlation coefficients 

were 0.45 (95% CI, 0.32 - 0.56) and 0.36 (95% CI, 0.23 - 0.49) (both 

p<0.01) respectively (Table 3.1). 

 

Correlation between SF-36 subscales 

There was a weak correlation between SF-36 (physical) and SF-36 

(mental) with r = 0.17 (95% CI, 0.02 - 0.32) and p<0.05 (Table 3.1). 

 

3.4 Discussion 
 

The results showed that pain had a moderate to good correlation with 

disability, and this finding corresponds to the study by Hermann and Reese 

(2001) which reported a moderate relationship (r = 0.65) between subjective 

reports of pain and disability. Similarly, Marchiori and Henderson (1996) 
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showed a moderate correlation (r = 0.65) among subjective reports of pain 

and the neck disability index in 700 patients.  

In contrast, Chiu et al. (2005) reported that there was a fair degree of 

correlation between neck disability and pain scores at week 0 (r = 0.37) 

which increased at week 6 (r = .55) and was significantly stronger at month 6 

(r = 0.63). They explained that the longitudinal significant improvement in 

correlation between disability and pain suggested that intensity of pain was 

more closely related to the degree of disability as the condition became more 

chronic in patients with neck pain.  

Clinicians should be aware of this, and the intensity of pain should be 

addressed seriously in its early stages before the condition becomes chronic. 

The results of the present study also showed that, while pain has a 

moderate correlation with disability, it has a low correlation with fear-

avoidance beliefs and health status measures.   

Therefore, measurement of subjective reports of pain alone could not 

reflect the whole spectrum of clinical presentation. On the other hand, 

although disability generally has a moderate correlation with pain, fear-

avoidance beliefs and health status, the correlations among pain, fear-

avoidance beliefs and health status were low.  

All these findings suggest that the pain, disability, health status and 

fear-avoidance beliefs are unique construct within the clinical presentation in 

patients with neck pain.  

The subjects recruited for this part of the study were limited to 

ambulatory patients attending the physiotherapy outpatient department. 



 71 

Patients who might have perceived themselves to be more disabled, like in-

patients with neck pain and non-ambulatory patients, were not included. 

Furthermore, 75% of the subjects in sample B of the present study had a 

history of pain duration of less than 6 months. Their psychosocial factors like 

work compensation, sick leave, litigation and job satisfaction were not 

considered in the analysis. This may be another limitation of this part of the 

present study and further studies are required.  

Considering the complexity of constructs of pain and lack of study on 

the psychometric profile in patients with neck pain, it is recommended that 

each of these measurements: pain, disability, health status and fear-avoidance 

beliefs represent different constructs of clinical presentation in patients with 

neck pain. 

 These findings were in line with the contention that a clinician 

should focus on different measurements each of which may represent one 

particular aspect of a presenting clinical problem in patients with neck pain 

(Chiu et al, 2005). Therefore, more in-depth knowledge of the relationships 

between these measures in patients with neck pain is necessary for an 

effective assessment and management process. 

 

3.5 Conclusions  

The measurements: pain, disability, health status and fear-avoidance 

beliefs represent different constructs of clinical presentation in patients with 

neck pain. It is advised that clinicians should improve their therapeutic 
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alliance with patients with neck pain by mutually setting individual treatment 

goals in each of these domains and assessing the outcomes accordingly. 
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Chapter 4 

Cross-sectional and longitudinal correlation of the neck disability score 

with health measures (physical and mental components) in patients with 

neck pain. 

 

 

4.1 Introduction 

 It is interesting to note that, among all the measurements in the 

previous part of the present study, the disability measured by the Northwick 

Park Neck Pain Questionnaire (NPQ, Chinese version) is the only measure 

which shows a good correlation with physical, psychological and pain 

measures. The original construct of the NPQ was a multi-dimensional 

measure covering activities of daily life, pain and work performance and it 

had good construct validity to measure disability in patients with neck pain 

and moderate to good correlation with pain and patient satisfaction (Chiu et 

al. 2001 & 2005). However, there is no report of a direct correlation of NPQ 

with mental or psychological measures. Detailed investigation of the 

relationships between the NPQ and SF-36 (physical) and SF-36 (mental) 

could give us a better perspective of the two measures and strengthen the 

construct validity of the NPQ. Therefore, the objective of this part of the 

study is to further investigate the relationships between the NPQ and the SF-

36 in a cross-sectional and longitudinal manner. 

Furthermore, the additional information provided by the results of 

this section would provide an overview to the clinicians of the correlation 
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patterns among measures of pain, health status, disability and fear-avoidance 

beliefs. Therefore, clinicians could choose the appropriate measures to suit 

their clinical settings and thus provide better evaluation and management of 

patients with neck pain. 
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4.2 Methods 

 

Subjects 

A total of 359 subjects in previous validation study were included for 

further analysis.  Subjects in sample A (n=220) were followed up at entry 

and upon discharge from physiotherapy, whereas subjects in sample B 

(n=139) were followed up at week 3 and week 6 after their first 

physiotherapy treatment for the longitudinal correlation. The characteristics 

of the two samples are shown in Table 4.1. 

 

Data Analysis  

The Spearman’s correlation coefficients (rs) were calculated between 

NPQ and SF-36 component summary scores (PCS and MCS) in subjects of 

sample A and B.  A modified t-test (Meng et al. 1992) was used to compare 

the correlations between the correlation coefficients among NPQ, PCS and 

MCS. A paired t test was used to test for differences in NPQ and both of the 

SF-36 component summary scores for pre and post-treatment testing. 
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Table 4.1 Characteristics of Subjects (Sample A and B) 

 
Sample (Centre) A (1,2,3) B (1,2) 
n 220  139  
Age (years)   
Mean  42.8 43.06 
SD  10.0 10.0 
Range  18.0-68.0 19.0-68.0 
   
Gender: n (%) n (%) n (%) 
Male 80 (36.4) 58 (41.7) 
Female 140 (63.6) 81 (58.3) 
   
History: n (%)   
1st episode 69 (31.4) 44 (31.7) 
2nd or more episode 151 (68.6) 95 (68.3) 
   
Pain duration before 
physiotherapy: n (%)   

< 1 Months 97 (44.1) 58 (41.7) 
1 – 3 Months 47 (21.4) 27 (19.4) 
3 – 6 Months 32 (14.5) 19 (13.7) 
> 6 Months 44 (20.0) 35 (25.2) 
   
Pain patterns: n (%)   
P1 45 (20.5) 26 (18.7) 
P2 41 (18.6) 32 (23.0) 
P3 134 (60.9) 81 (48.3) 
 
Centre 1: Prince of Wales Hospital. 
Centre 2: Queen Elizabeth Hospital.  
Centre 3: Quality HealthCare Asia Limited, Shatin Physiotherapy Clinic. 
P1: Neck pain only. 
P2: Neck pain + referred pain to upper limb(s). 
P3: Neck pain + neurogenic symptoms (pins and needles or numbness) ± 
referred pain to upper limb(s). 
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4.3 Results 

Table 4.2 shows that the cross-sectional correlation coefficients between 

NPQ and SF36 at entry to physiotherapy were -0.64 (95% CI, -0.71 - -0.56) 

with the PCS, -0.44 (95% CI, -0.54 - -0.33) with MCS, and that at discharge 

from physiotherapy they were -0.75 (95% CI, -0.81 - -0.69) with PCS and -

0.46 (95% CI, -0.56 - -0.35) with MCS (all p<0.001).  

 

 

Table 4.2 Cross-sectional Correlations between the NPQ and SF-36 

component summary scores (PCS and MCS) in sample A (n=220). 

 

 

SF-36  rs 95% CI P-value 
PCS  At entry -0.64 -0.71 - -0.56 <0.001 
 At 

discharge 
-0.75 -0.81 - -0.69 <0.001 

MCS  At entry -0.44 -0.54 - -0.33 <0.001 
 At 

discharge 
-0.46 -0.56 - -0.35 <0.001 

 
 
NPQ= Northwick Park Neck Pain Questionnaire. 

SF-36= Medical Outcomes 36-Item Short-Form Health Survey 

PCS= Physical Component Summary 

MCS= Mental Component Summary 

rs= Spearman’s Correlation Coefficient 

CI= Confidence Intervals 

 
 



 78 

The Spearman’s correlation coefficients between SF-36 physical 

component summary and mental component summary in sample A was 0.19 

(p<0.01) at entry to physiotherapy.  

Further analysis showed that the correlation coefficient between the 

NPQ and PCS scores was significantly (p<0.001) greater than that between 

the NPQ and MCS scores, and that the correlation coefficient between the 

MCS and NPQ scores was significantly (p<0.001) greater than the 

correlation coefficient between the MCS and PCS scores. 

As shown in Table 4.3, the Spearman’s correlation coefficients 

between the change in NPQ scores with the change in the SF-36 component 

PCS and MCS scores as measured from entry to week 3 were -0.37 (95% CI, 

-0.51 - 0.22) and -0.23 (95% CI, -0.38 - -0.07 ) respectively, and from entry 

to week 6 were -0.51 (95% CI, -0.63 - -0.38) and -0.35 (95% CI, -0.48 - -

0.19) (all p<0.01), respectively. 

For the pre and post-treatment testing in sample A (n=220), the 

paired t test showed a significant difference in NPQ and both of the SF-36 

component summaries. The NPQ score before treatment was 40.81 ± 16.00 

(mean ± SD) and upon discharge from physiotherapy was 29.35 ± 15.37, 

whereas for the SF-36 physical component summary was 34.84 ± 10.32 and 

43.49 ± 0.94, respectively and in the SF-36 mental component summary was 

37.98 ± 10.82 and 45.79 ± 10.45, respectively (Table 4.4). 
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Table 4.3 Correlations between the change in NPQ and SF-36 

component summary scores (PCS and MCS) in sample B (n=139) at week 3 

and week 6. 

 

 
SF-36  rs 95% CI P-value 
Change 
in PCS  

At week 
3 

-0.37 -0.51 - 0.22 <0.001 

 At week 
6 

-0.51 -0.63 - -0.38 <0.001 

Change 
in MCS  

At week 
3 

-0.23 -0.38 - -0.07 0.006 

 At week 
6 

-0.35 -0.48 - -0.19 <0.001 

 
 
NPQ= Northwick Park Neck Pain Questionnaire. 

SF-36= Medical Outcomes 36-Item Short-Form Health Survey 

PCS= Physical Component Summary 

MCS= Mental Component Summary 

rs= Spearman’s Correlation Coefficient 

CI= Confidence Intervals 
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Table 4.4 Difference in mean scores in the NPQ and SF-36 component 

summary scales (PCS and MCS) in sample A at entry and discharge from 

physiotherapy. 

 

 
 Pre-Post Physiotherapy (n=220) 
 At entry At discharge At entry – At 

discharge 
  

 Mean Score 
(SD) 

Mean Score 
(SD) 

Mean score 
difference 

t P-value 

NPQ 40.81 
(16.00) 

29.35 
(15.37) 

11.46 12.10 <0.001 

PCS (SF-36) 34.84 
(10.32) 

37.98 
(10.82) 

-3.14 -5.46 <0.001 

MCS (SF-36) 43.49 
(10.94) 

45.79 
(10.45) 

-2.30 -4.03 <0.001 

 
NPQ= Northwick Park Neck Pain Questionnaire. 

SF-36= Medical Outcomes 36-Item Short-Form Health Survey 

PCS= Physical Component Summary 

MCS= Mental Component Summary 
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4.4 Discussion and Conclusion 

The results of the study demonstrated that the NPQ has a good 

correlation (rs=0.64 and 0.75) with the physical component summary and an 

acceptable correlation (rs=0.44 and 0.46) with the mental component 

summary of SF-36. 

The significant findings in the comparison of correlation coefficients 

among NPQ, PCS and MCS (correlation coefficients of NPQ and PCS > 

NPQ and MCS > PCS and MCS) suggest that NPQ not only has validity in 

measuring the physical dimension of health but also has some validity in 

reflecting the mental dimension of health in patients with neck pain. The 

highly significant results from pre and post-treatment testing demonstrated 

that both NPQ and SF-36 were able to differentiate subjects with neck pain 

by hypothesis testing in their healthy or diseased status. This is one of the 

major requirements for a valid measuring instrument. Subjects have a much 

greater change in their NPQ mean score (11.46) upon discharge than the 

change in SF-36 component summary mean score, especially for the MCS 

which was 2.3 only. This narrow variability of the SF-36 component scores 

might explain why the correlations of change of scores over time were low at 

week 3 and acceptable at week 6.  

  The subjects recruited for this part of study were limited to 

ambulatory patients attending the physiotherapy outpatient department. 

Patients who are more disabled, like in-patients with neck pain and non-

ambulatory patients were not included. The six-week follow up period may 

not have been long enough to reflect the complete relationships between the 
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two investigated scales and to detect change in the effects of the mental or 

psychological dimensions in subjects with neck pain. Furthermore, 75% of 

the subjects in the sample of the present study had a history of pain duration 

less than six months and their psychosocial factors like work compensation, 

sick leave, litigation and job satisfaction were not considered in the analysis. 

This may be another limitation of this part of the present study and further 

studies are required. Considering the complexity of constructs of pain and 

the lack of study on psychometric profiles in patients with neck pain, it is 

recommended that both the region-specific functional measure and generic 

health status measure should be used together in order to provide a better 

evaluation of patients with neck pain. 

In conclusion, the results of this part of the present study suggest that 

NPQ has psychometric properties with both physical and mental dimensions 

in the measurement of pain. The results have further strengthened the 

construct validity of the Northwick Park Neck Pain Questionnaire in patients 

with neck pain. 

Materials from this chapter have been published as an article entitled 

“Correlation between Generic Health Status and Region-Specific 

Functional Measures on Patients with Neck Pain” in the International 

Journal of Rehabilitation Research. International Journal of Rehabilitation 

Research. 2006 Sep; 29(3): 217 – 20 (Appendix 2). 
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Chapter 5 

 
To investigate the relationships between fear-avoidance beliefs and 

concurrent and future disability and work capacity in patients with neck 

pain  

 

 

5.1       Introduction 

The results of the previous parts of the present study demonstrated 

that the Chinese version of FABQ has good practicality, content validity, 

construct validity, reliability and consistent factor structures with the original 

version. The theoretical constructs of fear-avoidance beliefs could, therefore, 

apply to patients with neck pain, and the Chinese version of FABQ is a valid, 

reliable and cost-effective instrument.  

Neck pain is believed to be of multifactorial origin and both physical 

and psychological factors can contribute to its manifestations. One of the 

main focuses in rehabilitation research is to identify risk factors for the 

development of chronic disability and prolonged work loss. This is 

particularly important at the early phase of rehabilitation. If patients at risk 

can be identified earlier for appropriate targeted intervention, treatment 

outcomes will definitely improve, and costs will decrease when compared 

with the indiscriminate application of a treatment programme for all patients 

(Fritz et al. 2001).  

Previous studies showed that the initial pain level and physical 

impairments such as active range of movement and muscle strength are of 
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low predictive value for determining chronic disability and work loss 

(Klenerman et al. 1995 and Burton et al. 1995). On the other hand, there is 

increasing evidence to suggest that cultural and psychosocial factors are in 

general more important predictors of chronicity of neck pain, prolonged 

work loss and restricted work capacity (Croft et al. 2001 and Trinkoff et al. 

2002). 

Since the application of the fear-avoidance beliefs model on patients 

with neck pain is still new at this stage, the literature search shows no 

information is available about the role of fear-avoidance beliefs in affecting 

disability and normal working in Chinese patients with neck pain. Whether 

the fear-avoidance beliefs may develop much earlier at the acute phase in 

Chinese patients with neck pain and its prognostic value in future disability 

and work loss remains uncertain. 

Therefore, the objective of this part of study is firstly to investigate 

the relationships between fear-avoidance beliefs and pain level, disability, 

health state and physical impairments and secondly, to investigate the 

prognostic value of fear-avoidance beliefs in predicting the future disability 

and work capacity in patients with neck pain. 
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5.2         Methods 

 

Subjects 

              A total of 120 subjects with a diagnosis of neck pain and an 

incomplete work status were recruited from the physiotherapy out-patient 

clinics of two major hospitals in Hong Kong. Details of the subject 

characteristics are shown in Table 5.1.  

‘Incomplete work status’ means that the magnitude of the neck pain 

is sufficient to affect patients’ work capacity, resulting in a reduced work 

load, reduced working hours, reduced work efficiency, modification of the 

work duty or sick leave. Exclusion criteria included patients who had other 

musculoskeletal problems at the same time, previous brain surgery, infection, 

congenital abnormality, a history of malignancy and mental illness. Informed 

consent was given. This part of the present study was approved by the Ethics 

Committee of the Hong Kong Polytechnic University and the Clinical 

Research Ethics Committee, Kowloon West Cluster, Hong Kong Hospital 

Authority.  
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Table 5.1 Subject Characteristics and Variables Evaluation (all were 

initial values except where stated otherwise) (n=120) 

 
Variables Mean (SD) 
Age 40.0 (10.0) years 
Range 21.0-58.0 years 
Gender N  % 
Male 49 40.8 
Female 71 59.2 
  
History  
1st episode 61 50.8 
2nd or more episode 59 49.2 
  
Pain duration before 
physiotherapy  

< 1 Months 44 36.7 
1 – 6 Months 35 29.1 
> 6 Months 41 34.2 
  
FABQ subscales  Mean  (SD) 
FABQ “physical  activity” 19.6    (6.0) 
FABQ “work as a cause”  19.8    (6.2) 
FABQ “prognosis work”  11.4    (8.5) 
  
11-point Pain Numerical 
Rating Scale 

5.4      (2.0) 

  
NPQ (initial) 40.5    (15.5) 
NPQ (after 6 weeks) 28.5    (15.0) 
  
SF-36 physical component 35.4    (9.7) 
SF-36 mental component 42.7    (9.8) 
  
Neck AROM index 48.9    (11.7) 
Neck strength index 7.0      (3.6) 
 
FABQ=Fear-Avoidance Beliefs Questionnaire 

NPQ=Northwick Park Neck Pain Questionnaire 

SF-36=Medical Outcomes36-Item Short-Form Health Survey 

AROM=Active Range of Movement  
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Sample size calculation 

  The rationale for calculating sample size was based on one of the 

related studies using the neck pain questionnaire. Chiu et al. (2001) found 

that the mean and standard deviations of the neck pain score were 13.99 and 

5.82, respectively. It was assumed that the intervention group would improve 

by 50% (i.e., the score will improve from 13.99 to 7.00 and the difference is 

6.99) and the control group would improve by 25% (i.e., the score will 

improve from 13.99 to 10.50 and the difference is 3.50). Assuming a 0.5 

correlation between the pre and post measurement, and the standard 

deviations in the pre-and post intervention measurement are about the same, 

(in Chiu’s pilot study post measurement standard deviation was about 5% 

smaller) the standard deviation for their difference is about the same as that 

of the original measurement (or smaller if the correlation is higher). Using a 

5% alpha, 90% power, 2-sided alternative test on the difference between pre 

and post measurement, it was estimated that 60 subjects should be required 

for each group. 

 

Assessment procedure 

The subjects completed the 11-point Numerical Rating Scale for 

measurement of the pain level, the Northwick Park Neck Pain Questionnaire, 

the Medical Outcomes 36-Item Short-Form Health Survey and the Fear-

Avoidance Beliefs Questionnaire when they first attended for physiotherapy. 

The translated FABQ (Chinese version) has three subscales, namely 

“physical activity” (FABQ_PA), “works as a cause” (FABQ_W) and 
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“prognosis work” (FABQ_PW) and it has been shown to be reliable and 

valid on patients with neck pain (Lee et al. 2006). Since the completed 

questionnaires were again checked for completeness immediately, and 

unanswered questions were clarified and completed, there were no missing 

data. 

After completing the questionnaires, the subjects had an objective 

examination of the neck active range of movements (AROM) and isometric 

neck muscle strength as measured by the computerized Multi Cervical 

Rehabilitation Unit, (MCRU) (Hanoun Medical Incl., Ontario) (Figure 5.1).  

The MCRU was tested locally and found to be reliable in the measurement of 

neck AROM and isometric neck muscle strength (Chiu and Lo 2002). A total 

of 6 measurements of AROM (flexion, extension, right and left lateral 

flexions and right and left rotations) and  measurements of neck strength in 

four different directions (flexion, extension, right and left lateral flexion) 

were examined by a trained physiotherapist. 
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Figure 5.1 Multi Cervical Rehabilitation Unit (MCRU)  
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Randomization 

Subjects were then randomized into the 6-week conventional 

physiotherapy group or the individualized exercise training group scheduled 

for 2 therapy sessions per week for 6 weeks. The randomization process 

involved a randomization table generated by the computer to randomize each 

subject to a single treatment by using the method of randomly permuted 

blocks. The randomization procedure of assigning subjects into two 

treatment approaches might help to control the confounding variables of 

individual subjects and to elucidate whether different treatment effects might 

affect the relationships between the fear-avoidance beliefs and future 

disability and work capacity in regression analyses. 

 

Treatment and Reassessment 

All subjects in the conventional physiotherapy group were examined 

by experienced physiotherapists specializing in musculoskeletal problems 

and were placed into one of the three treatment modalities based on the 

subjects’ signs and symptoms. The treatment modalities were neck traction, 

electrical stimulation and manual mobilization or manipulation.  

Subjects in the individualized exercise training group received active 

deep neck flexor muscle training with an air-filled pressure sensor 

(Stabilizer, Chattanooga South Pacific, Australia) (Figure 5.2) followed by 

dynamic strengthening of the neck muscles, using the MCRU based on 
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the recommendation by Chiu et al. (2005) under the supervision by a 

specially trained physiotherapist. 

  

Figure 5.2 Air-filled pressure sensor (Stabilizer, Chattanooga South 

Pacific, Australia) 
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Subjects underwent the neck AROM and isometric muscle strength 

assessment and completed the questionnaires again at week six together with 

their work status evaluation. Telephone follow-up on their work status was 

also carried out three months after the six-week programme. All the 

physiotherapists involved in the six-week physiotherapy programmes were 

blind to all subjects’ evaluation scores. The subjects’ work status at the end 

of the six-week programmes were categorized as either “complete” or 

“incomplete” return to work capacity. Return to work was considered 

complete if the subject returned to his or her previous work duties without 

any restrictions. Conversely, having any restrictions including continued sick 

leave, reduced working hours, having light duties or requiring job-

modification was considered as incomplete. 

 

 

Equipment and Exercise Programme 

 

Equipment 

 

The Multi Cervical Rehabilitation Unit (Hanoun Medical Inc.)  

The unit is designed to measure the active range of motion (AROM) 

of the neck and the isometric muscle strength of neck muscles. It is also built 

for dynamic strengthening of the neck muscles in different directions. 

AROM measurements can be taken in the direction of flexion, extension, 

lateral flexion and rotation. Isometric muscle strength can be measured in the 
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directions of flexion, extension, lateral flexion, protraction and retraction, 

and even in combined directions. The unit is equipped with an armchair that 

rotates 90 degrees for measuring lateral flexion, with adjustable seat height, 

lumbar support and armrests, so contributing a proper subject position and 

providing added subject comfort during testing.  

A trunk restraint system, which consists of two belts to fix across the 

trunk and a seat belt over the pelvis, is used to secure the subject within the 

seat in order to isolate the cervical spine from any trunk movement during 

testing or strengthening. It also contains a unique head assembly system 

(movable inner and outer head brace) designed to safely cause the subject’s 

head to move in different planes. The inner brace is used when positioning 

subjects for the various tests during flexion, extension and lateral flexion 

movements. The outer brace is used during rotation movements and to 

control overall movement of the head assembly. There are three Angle 

Position Pins on the outer brace of the head assembly system. The first 

(Rotation Angle Pin) is located at the top-center of the unit. The Rotation 

Angle Pin is used to lock the head assembly at any angle between 0 and 90 

degrees to the left or right side, in increments of 5 degrees. There are two 

more pins for flexion, extension and lateral flexion movements. They are 

located on the left-hand portion of the outer head brace. The Locking Pin is 

used to prevent any movements in flexion, extension or lateral flexion. The 

Flexion/Extension Angle Pin is used to lock the head assembly in any degree 

of flexion or extension from 0-90 degrees, in 10-degree increments. 
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A load cell can be inserted to the inner brace to measure isometric 

strength (Figure 5.3).  

 

Figure 5.3 Load cell inserted into the inner head brace  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.4  Flexion and Extension pad inserted into the inner head bra 
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The load cell is connected to the unit with an objective 

documentation and evaluation system (ODESTM system) through a direct 

system interface. The system’s software automatically records (sampling rate 

20/second) and calculates the average and peak isometric strength (PIS) for 

six different directions. A flexion and an extension pad can be inserted into 

the inner brace in order to “hold” the subject’s head comfortably during 

measurement of the active range of motion (Figure 5.4). A potentiometer is 

also fitted into the inner head brace for automatic measurement of range of 

motion. 

The MCRU has a built-in calibration function. The load cell is 

calibrated by applying no force first, and then by applying standard weights 

between 10 lbs and 50 lbs. The potentiometer was calibrated by first setting 

the outer brace at 0 degrees rotation and then to 90 degrees rotation to the 

left. The inner brace was then set at 70 degrees flexion for calibration of 

movement in the sagittal plane. The manufacturer recommends that the 

machine should be re-calibrated every 100 hours of usage. 
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Figure 5.4 Flexion and Extension pad inserted into the inner head 

brace 
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Measurement of neck active range of movement  

 The subjects underwent six AROM measurements (flexion, 

extension, right and left rotations and right and left lateral flexions). Each 

measurement was repeated three times. The first session was used as a warm 

up and allowed the subjects to become familiar with the testing procedures. 

During the measurement, the subject sat comfortably upright in the 

adjustable chair and the trunk was secured with the shoulder restraint system 

in order to isolate cervical from thoracic motion. The seat height was 

adjusted so that the lower portion of the flexion pad met the upper portion of 

the subject’s eyebrow. The armrests were adjusted so that the subject’s 

elbows were at 90 degrees with the forearm, parallel to the ground. The 

subject’s cervical spine was aligned with the side bar of the outer brace to 

attain a neutral head position by adjusting the flexion or extension pads 

inserted onto the inner brace, which were then fastened in place to hold the 

subject’s head comfortably. The seat height and the position of the flexion 

and the extension pads were documented for repeated testing. After that, the 

subjects were instructed to do three consecutive free active movements in the 

desired directions as far as they could, and to return to neutral each time, 

with ten seconds of rest between each movement and two minutes of rest 

between directions (Chiu and Lo 2002). All the ranges of movement were 

automatically measured by the potentiometer fitted into the head assembly 

system, connected to the MRCU with the ODESTM system through a direct 

system interface. The ODES system automatically recorded (sampling rate 
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20/second) and calculated the average and the maximum degrees of motion 

among the three trials. 

 

Measurement of isometric neck muscle strength  

 Measurement of isometric neck muscle strength was carried out after 

a break of 15 minutes following completion of the measurement of the range 

of movement. Again, three measurements were taken for each flexion, 

extension, and right and left lateral flexion (Figure 5.5-5.7).  

 

Figure 5.5 Isometric neck muscle strength measurement in the direction 

of flexion  
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Figure 5.6 Isometric neck muscle strength measurement in the direction 

of extension  

 

 

Figure 5.7 Isometric neck muscle strength measurement in the direction 

of lateral flexion  
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During the measurement, the subject sat upright in the adjustable 

chair with his/her trunk secured by the trunk restraint system. The subject’s 

elbows were placed on the armrest at 90 degrees flexion with the forearm 

parallel to the ground and palms facing upward. The subject’s legs were 

placed on the leg rest. Both the seat height and the position of the armrest 

were recorded to ensure a standardized position for repeated testing. The 

inner head brace (with the load cell and the flexion and extension pad) was 

secured comfortably around the head of the subject. The load cell fitted into 

the brace was used to measure the isometric force applied by the subject for 

the six directions. The subject was instructed to do three consecutive steady 

contractions against the load cell (in different directions for testing different 

muscle groups) as hard as possible, by recruiting force only from the cervical 

spine and maintaining the force for approximately 3 seconds, with 10 

seconds’ rest between each contraction and 2 minutes’ rest between different 

directions to avoid fatigue within a session. The load cell was connected to 

the MRCU with the ODES system automatically recording (sampling rate 

20/second) and calculating the average and peak isometric strength for the 

direction of testing among three trials. The procedures were the same for the 

other directions of testing. 

  The MCRU was tested locally and found to be reliable in the 

measurement of neck AROM and isometric neck muscle strength for both 

the normal and symptomatic groups. The MCRU had a good to high level of 

reliability in the measurement of neck AROM, with the intraclass correlation 

coefficients (ICCs) ranging from 0.81 to 0.96 and a very good to excellent 
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reliability in isometric muscle strength measurement, with the ICCs ranging 

from 0.92 to 0.99 (Chiu and Lo 2002).  

 

Exercise Programme  

The exercise programme in the present study began with one set (five 

minutes) of activation of the deep neck muscles in order to enhance their 

ability to actively stabilize the cervical spine, (Jull et al. 1999), under the 

supervision of an experienced physiotherapist. Then the subject was asked to 

perform 15 repetitions of flexion and extension of the neck using the MRC 

Unit as a warming up exercise for the superficial torque-producing muscles. 

The resistance used during the warm-up was set at approximately 20% of the 

peak isometric muscle strength.  

After the warm-up, dynamic training started, consisting of three sets 

of variable resistance loads allowing 8-12 repetitions (Graves et al. 1990, 

Risch et al. 1993, Leggett et al. 1991 and Jordan et al. 1998) of full flexion 

and extension to volitional muscle exhaustion within pain tolerance. A five-

minute rest between sessions was given.  

For the initial training session, the dynamic weight load used for each 

subject was calculated from about 30% of the PIS (Jordan et al. 1998). The 

weight load was increased by approximately 5% when a set of 12 or more 

repetitions had been achieved (Pollock et al. 1993). There were two training 

sessions per week for a period of six weeks (Jordan et al. 1998, Koes and 

Hoving 1998). 

 



 102 

Activation of the deep neck muscles 

The subject lay down in a supine position with the weight of the head 

and the cervical spine supported by towels under the occiput in a neutral 

position. The subject was also requested to place the tongue on the roof of 

the mouth and to keep the lips together but teeth slightly apart, to discourage 

activity of the jaw depressors.  

An air-filled pressure sensor (Stabilizer, Chattanooga South Pacific, 

Australia) was used to monitor the subtle flattening of the cervical lordosis 

that was expected to occur with the contraction of the deep neck flexors. The 

sensor was placed sub-occiputially behind the neck and inflated to 20mmHg, 

sufficient to fill the space between the testing surface and the neck without 

pushing the neck into lordosis. Guided by an experienced physiotherapist, 

the subject was instructed to slowly nod the head in an action indicating 

‘yes’, so that the pressure level rose. The pressure that could be achieved and 

held in a steady manner for 10 seconds has been called the activation score 

(Jull et al. 1999). The subject was asked to practice a ten-second hold at that 

activation score with the visual feedback of the pressure sensor. This was 

maintained for five minutes with a 15 seconds break between each hold, or 

until the subject felt tired and was unable to control the contraction. Loss of 

control of the contraction was reflected in a loss of pressure as demonstrated 

by the air-filled pressure sensor (Figure 5.8). 
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Figure 5.8 Activation of the deep neck muscles  
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Dynamic strengthening of the neck muscles  

The subject sat upright in the adjustable chair with his or her trunk 

secured by the trunk restraint system. His elbows were placed on the armrest 

at 90 degrees flexion with the forearm parallel to the ground and palms 

facing upward. The subject’s legs were placed on the leg rest. The inner head 

brace was set to 15 degrees above horizontal, which is necessary to simulate 

the flexion and extension range of motion.  

The seat height was adjusted until the lower portion of the flexion 

pad (or the velcro strap which was secured to the extension pad, for training 

towards the direction of extension) met the upper portion of the subject’s 

eyebrow. Then, the operator stepped to the side of the machine and assessed 

whether the subject’s cervical spine was aligned with the side bar of the outer 

head brace. To do so, the operator adjusted the flexion or extension pads 

forward or backward so that the imaginary line of gravity of the subject was 

superimposed upon the center of the side bar. The inner head brace (with the 

flexion or Velcro strap and extension pad) was then secured comfortably 

around the head of the subject. Both the seat height and the position of the 

armrest were automatically documented to ensure a standardized position for 

repeated strengthening.  

The correct amount of resistance used during the warm-up and 

strengthening periods was adjusted by inserting a pin into the appropriate 

hole between the stack of metal weights located at the back of the chair. 

After the flexion/extension locking pin (located on the outer head brace) was 

disengaged, the operator instructed the subject to flex or extend his head as 
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far as possible against the resistance, producing movement only through the 

cervical spine (Figure 5.9). The subject was asked to perform 15 repetitions 

of flexion and extension of the neck using the MRC Unit as a warm-up 

exercise for the superficial torque-producing muscles. After the warm-up, 

dynamic training started, which consisted of three sets of variable resistance 

loads, allowing 8-12 repetitions of full flexion and extension to volitional 

muscle exhaustion within pain tolerance (Figure 5.10). 
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 Figure 5.9 Dynamic strengthening of the neck muscles  
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Figure 5.10 Flow chart for the exercise programme 

 

• Activation of the deep neck muscles 
• One set of warming up exercise (Flex. & Ext.) 

at 20% of peak isometric muscle strength with 
15 repetitions 

 

↓ 
2 minutes rest 

↓ 
 

1st set of dynamic exercise for flexion and 
extension for 8-12 repetitions 

 

↓ 
5 minutes rest 

↓ 
 
 

2nd set of dynamic exercise for flexion and 
extension for 8-12 repetitions 

 

↓ 
5 minutes rest 

↓ 
 

 
3rd set of dynamic exercise for flexion and 

extension for 8-12 repetitions 
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Data Management and Analysis 

Data analysis was conducted using the SPSS statistical software 

program. Descriptive statistics, correlation coefficients and linear regression 

analyses were used.  Factor analysis with principal component extraction was 

used to determine whether a smaller number of possible components could 

be obtained from measurements of neck AROM and strength based on an 

eigenvalue greater than 1 criterion. For neck AROM data, one principal 

component was extracted with an eigenvalue of 4.35 which explained 

72.56% of total variance. The component coefficients for the six 

measurements (flexion, extension, lateral right, lateral left, rotation right and 

rotation left) were 0.84, 0.79, 0.87, 0.88, 0.87 and 0.86 respectively. Because 

the coefficients were of similar magnitude and for the ease of interpretation, 

an average of the six AROM measurements was computed as a single 

component and was interpreted as an AROM index. For neck strength data, 

again one principal component was extracted with an eigenvalue of 2.95 

which explained 73.77% of total variance. The component coefficients for 

the four measurements (flexion, extension and lateral right and lateral left) 

were 0.89, 0.74, 0.91 and 0.89, respectively. A single strength index was 

computed by taking the average of these four measurements. 

The relationship between fear-avoidance beliefs and other measures 

at baseline was assessed with Spearman correlation coefficient. The 

relationship between initial disability and fear-avoidance beliefs was 

investigated with a hierarchical linear regression using the NPQ score as the 

dependent variable. Pain intensity, physical impairments and general health 
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status were entered in the first step and the FABQ_Physical activity 

(FABQ_PA) subscale in the second step. The analysis was repeated using the 

FABQ_Work (FABQ_W) and FABQ_Prognosis work (FABQ_PW) to see if 

fear-avoidance beliefs would further improve the goodness of fit of the linear 

model after controlling for pain intensity, physical impairments and health 

measure.  

Further improvement in the goodness of fit of the linear model after 

adding the investigated variable would suggest that the added investigated 

variable has a significant predictive validity of the dependent variable.  This 

is indicated by a significant increased the R2 value in the linear regression 

analysis. 

The relationship between future disability with the six-week NPQ 

score as the dependent variable and fear-avoidance beliefs was investigated 

with the hierarchical linear regression. Pain intensity, physical impairments, 

general health status and initial neck disability levels were entered in the first 

step, the treatment group in the second step, the FABQ_PA in the third step. 

The analysis was repeated using the FABQ_W and FABQ_PW to see if fear-

avoidance beliefs would further improve the goodness of fit of the linear 

model after controlling for pain intensity, physical impairments and health 

measure, initial disability level and treatment type. Furthermore, the 

interaction between the dichotomous variable treatment group (i.e. 

convention physiotherapy and individualized exercise training groups) and 

the FABQ subscales were entered in the fourth step to determine if the 

interaction between the terms was significant. If the interaction was not 
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significant, the interaction term was not included in the final model. If the 

interaction was significant, separate linear regression equations were used for 

each treatment group. 

 The relationship between future work capacity (at 6 and 18 weeks) 

and fear-avoidance beliefs was investigated using hierarchical logistic 

regression with return to complete work capacity as the dependent variable. 

The steps of variable entry and analysis of interaction terms between the 

treatment group and fear-avoidance beliefs were the same as the analysis 

above. 

 

5.3 Results 

Table 5.2 shows the Spearman’s Rho correlation coefficients of the 

FABQ subscales with other investigation variables: AROM index, Strength 

index, Disability level, Age, Pain intensity and Health status.  

It shows that the correlation coefficients between the FABQ_PA and 

the FABQ_W and the FABQ_PW were 0.54 and 0.51, respectively and the 

correlation coefficients between FABQ_W and FABQ_PW were 0.66 (all 

p<0.01).  

The three subscales of FABQ were significantly correlated with the 

initial and 6-week neck disability scores (r = 0.34-0.48; all p<0.01). Among 

the three subscales of FABQ, the FABQ_W showed the highest correlation 

with the initial and 6-week neck disability scores (r = 0.47 and 0.48, 

respectively, both p<0.01).  
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Only the FABQ_PA had no correlation with the SF-36 mental 

component scale. All FABQ subscales were significantly correlated with the 

SF-36 physical component scale (r = 0.40-0.49; all p<0.01). 
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Table 5.2  Spearman’s Rho Correlations Among the Investigated Variables (all were initial values except where stated 

otherwise) (n=120) 

 
FABQ=Fear-Avoidance Beliefs Questionnaire 
NPQ=Northwick Park Neck Pain Questionnaire 
NRS=11-point Numerical Rating Scale 
SF-36=Medical Outcomes36-Item Short-Form Health Survey 
PCS=Physical Component Scale 
MCS=Mental Component Scale 

 

FABQ 
Physical 
Activity 

FABQ 
Work as 
a Cause 

FABQ 
Prognosis 

Work 

AROM 
Index 

Strength 
Index 

Initial 
NPQ 

6-week 
NPQ Age NRS SF-36 

PCS 
SF-36 
MCS 

FABQ Physical 
Activity - -0.54** -0.51** -0.13** -0.15** -0.39** -0.34** -0.12** -0.32** -0.47** -0.12** 

FABQ Work as a 
Cause  - -0.66** -0.19** -0.17** -0.47** -0.48** -0.07** -0.44** -0.40** -0.36** 

FABQ Prognosis 
Work   - -0.20** -0.17** -0.42** -0.41** -0.12** -0.35** -0.49** -0.29** 

AROM Index    - -0.52** -0.31** -0.19** -0.16** -0.27** -0.22** -0.20** 
Strength Index     - -0.25** -0.21** -0.07** -0.13** -0.15** -0.13* 
Initial NPQ      - -0.63** -0.03** -0.63** -0.59** -0.31** 
6-week NPQ       - -0.002** -0.40** -0.35** -0.23** 
Age        - -0.10** -0.09** -0.14** 
NRS         - -0.37** -0.12** 
SF-36 PCS          - -0.15** 
SF-36 MCS           - 
** P<0.01.            
* P<0.05.            
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Furthermore, all the three subscales of FABQ had no significant 

correlation with the strength index and the FABQ_W and the FABQ_PW 

had a low correlation with the AROM index (r=0.19 and 0.20 respectively, 

both p<0.05). The correlation coefficients between FABQ_PA, FABQ_W 

and FABQ_PW and pain level were 0.32, 0.44 and 0.35, respectively (all 

p<0.01).  

For the SF-36 health measure, the results show that there was no 

significant correlation between SF-36 physical and SF-36 mental component 

subscales. Both SF-36 component subscales had significant correlations with 

FABQ work-related subscales (r = 0.29-0.40; all p<0.01). There were 

significant correlations between the SF-36 physical component with the 

FABQ physical subscale and pain intensity (r = 0.47 and 0.37, respectively, 

p<0.01) but not in the SF-36 mental component.  

Similar to the FABQ correlation pattern, both SF-36 physical and 

mental subscales had significant but low correlations with neck AROM 

index (r = 0.22 and 0.20, respectively, both p<0.05) but no significant 

correlations with neck strength index. 

In contrast to the FABQ correlation pattern, among the SF-36 

physical and mental components, the SF-36 physical component had the 

highest correlations with the initial and 6-week neck disability scores (r = 

0.59 and 0.35, respectively, both p<0.01).  

There were low correlations between the NPQ and the neck AROM 

and muscle strength indexes (r = 0.31 and 0.25, respectively, both p<0.01). 
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Similarly, there were low correlations between the pain intensity and the 

neck AROM and muscle strength indexes (r = 0.27 and 0.13, respectively, 

both p<0.01). There was a moderate correlation between the neck AROM 

and strength indexes (r = 0.52, P<0.01). Age was the only variable in the 

present study showing no correlation with all other measures.  

A comparison of the mean score differences of the investigated 

variables shows that there were no significant differences in pain, disability, 

SF-36 scores, neck AROM and strength indexes between the conventional 

physiotherapy and individualized exercise training groups at baseline and 

week 6 of the treatment programmes (Table 5.3) and all the investigated 

variables had significant improved scores (Table 5.4). However, there were 

significant differences of FABQ mean scores between conventional 

physiotherapy and individualized exercise training groups at baseline (p = 

0.03) and week 6 (p = 0.04). The FABQ mean score was higher in the 

exercise group (mean ± SD = 54.28 ± 18.30 at baseline and 47.63 ± 16.32 at 

week 6) than in the conventional physiotherapy group (mean ± SD = 47.40 ± 

15.87 at baseline and 41.47 ± 15.41 at week 6) (Table 5.3).  

The results of the linear regression analysis of the relationship 

between initial neck disability score (dependant variable) and fear-avoidance 

beliefs score showed that none of the added subscale scores of the FABQ 

improved the model of fit after controlling for pain intensity, physical 

impairments (neck AROM and strength) and general health measure (Table 

5.5). For the six-week disability score, the R2 change with the addition of the 

treatment group was not significant in the second step, but was significant 
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with the addition of the FABQ_W and FABQ_PW in the third step (Table 

5.6). The R2 value reflects the goodness of fit of the linear model adjusted for 

the number of independent variables in the equation. The interaction terms 

between the treatment group and fear-avoidance beliefs were not significant 

for the FABQ_PA (P = 0.95), the FABQ_W (P = 0.46) and the FABQ_PW 

(P = 0.62). 
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Table 5.3 The Comparison of the Mean Score of the Investigated Variables between the Conventional (n=60) and Exercise 

(n=60) Rehabilitation Programmes at baseline and Week 6 and the Results from the Independent Sample t Test on Their Mean 

Scores. 

 

 

 

 
  

 

 

 

 

 

 

 

NPQ=Northwick Park Neck Pain Questionnaire 

NRS=11-point Numerical Rating Scale 

FABQ=Fear-Avoidance Beliefs Questionnaire 

SF-36=Medical Outcomes36-Item Short-Form Health Survey 

PCS=Physical Component Scale 

MCS=Mental Component Scale

Investigated Conventional Exercise   
Variables Time Mean Score (SD) Mean Score (SD) t P-value 
NPQ At entry 38.44 (15.77) 42.60 (15.15) -1.476 0.143 
 At week 6 27.24 (13.99) 29.79 (16.06) -0.928 0.355 
NRS At entry 5.14 (2.02) 5.68 (1.92) -1.484 0.141 
 At week 6 3.62 (1.97) 3.43 (1.97) 0.510 0.611 
FABQ At entry 47.40 (15.87) 54.28 (18.30) -2.201 0.030* 
 At week 6 41.47 (15.41) 47.63 (16.32) -2.128 0.035* 
SF-36 PCS At entry 35.38 (8.94) 35.34 (10.55) 0.022 0.982 
 At week 6 40.26 (8.60) 39.19 (9.89) 0.630 0.530 
SF-36 MCS At entry 42.92 (9.63) 42.53 (10.09) 0.219 0.827 
 At week 6 45.75 (8.68) 46.48 (11.06) -0.402 0.688 
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Table 5.4 The comparison of the Mean Score of the Investigated Variables at baseline and Week 6 of the Conventional 

(n=60) and Exercise (n=60) Rehabilitation Programmes and the Results from the Independent Sample t Test on Their Mean 

Scores

.  

 

 
 
 

 

 

 

 

 

 

NPQ=Northwick Park Neck Pain Questionnaire 

NRS=11-point Numerical Rating Scale 

FABQ=Fear-Avoidance Beliefs Questionnaire 

SF-36=Medical Outcomes36-Item Short-Form Health Survey 

PCS=Physical Component Scale 

MCS=Mental Component Scale

Investigated At entry At week 6   
Variables 

Treatment  
Group Mean Score (SD) Mean Score (SD) t P-value 

NPQ Conventional 38.44 (15.77) 27.24 (13.99) 6.444 <0.001** 
 Exercise 42.60 (15.15) 29.79 (16.06) 8.390 <0.001** 
NRS Conventional 5.14 (2.02) 3.62 (1.97) 6.087 <0.001** 
 Exercise 5.68 (1.92) 3.43 (1.97) 9.155 <0.001** 
FABQ Conventional 47.40 (15.87) 41.47 (15.41) 3.861 <0.001** 
 Exercise 54.28 (18.30) 47.63 (16.32) 4.560 <0.001** 
SF-36 PCS Conventional 35.38 (8.94) 40.26 (8.60) -5.015 <0.001** 
 Exercise 35.34 (10.55) 39.19 (9.89) -3.712 <0.001** 
SF-36 MCS Conventional 42.92 (9.63) 45.75 (8.68) -3.207 0.002* 
 Exercise 42.53 (10.09) 46.48 (11.06) -3.299 0.002* 
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Table 5.5 Hierarchical Linear Regression Analysis of the Relationship 

Between Initial NPQ score (Dependent Variable) and Fear-avoidance Beliefs 

About Physical Activity (Analysis 1), Work As a Cause (Analysis 2) and 

Prognosis Work (Analysis 3) After Controlling for Pain, AROM, Strength 

and SF-36 Score (n=120) 

 

Variables 
Entered  Adjusted R2 Significance 

of R2 Change 

Standardized 
Beta 
Coefficient 
(Final Model) 

Significance of 
Beta Coefficient

Analysis 1      
Step 1 Pain Rating   -0.417 <0.001 
 AROM Index   -0.064 <0.413 
 Strength Index   -0.101 <0.187 
 PCS   -0.389 <0.001 
 MCS -0.554 <0.001 -0.155 <0.014 
Step 2 FABQ Physical 

Activity 
-0.550 <0.713 -0.026 <0.713 

      
Analysis 2      
Step 1 Pain Rating   -0.403 <0.001 
 AROM Index   -0.059 <0.442 
 Strength Index   -0.103 <0.171 
 PCS   -0.383 <0.001 
 MCS 0.554 <0.001 -0.140 <0.035 
Step 2 FABQ Work as 

a Cause  
0.552 <0.431 -0.060 <0.431 

      
Analysis 3      
Step 1 Pain Rating   -0.402 <0.001 
 AROM Index   -0.066 <0.391 
 Strength Index   -0.096 <0.203 
 PCS   -0.368 <0.001 
 MCS 0.554 <0.001 -0.138 <0.033 
Step 2 FABQ Prognosis 

Work 
0.555 <0.489 -0.086 <0.251 



 119 

Table 5.6 Hierarchical Linear Regression Analysis of the Relationship 

Between 6-week NPQ Score (Dependent Variable) and Fear-avoidance 

Beliefs About Physical Activity (Analysis 1), Work As a Cause (Analysis 2) 

and Prognosis Work (Analysis 3) After Controlling for Pain, AROM, 

Strength, SF-36 Score, Initial NPQ Score and Treatment Group (n=120) * 

 

Variables 
Entered  Adjusted R2  Significance of 

R2 Change 

Standardized 
Beta 
Coefficient 
(Final Model) 

Significance of 
Beta 
Coefficient 

Analysis 1      
Step 1 Pain Rating   -0.059 <0.516 
 AROM Index   -0.049 <0.582 
 Strength 

Index 
  -0.004 <0.967 

 PCS   -0.008 <0.935 
 MCS   -0.007 <0.927 
 Initial NPQ <0.408 <0.001 -0.634 <0.001 
Step 2 Treatment 

Group 
<0.403 <0.993 -0.003 <0.965 

Step 3 FABQ 
Physical 
Activity 

<0.409 <0.154 -0.116 <0.154 

      
Analysis 2      
Step 1 Pain Rating   -0.100 <0.273 
 AROM Index   -0.029 <0.736 
 Strength 

Index 
  -0.014 <0.874 

 PCS   -0.005 <0.953 
 MCS   -0.049 <0.521 
 Initial NPQ <0.408 <0.001 -0.624 <0.001 
Step 2 Treatment 

Group 
<0.403 <0.993 -0.041 <0.571 

Step 3 FABQ Work 
as a Cause 

<0.431 <0.012 -0.224 <0.012 

      
Analysis 3      
Step 1 Pain Rating   -0.072 <0.424 
 AROM Index   -0.046 <0.601 
 Strength 

Index 
  <0.001 <0.996 

 PCS   -0.013 <0.883 
 MCS   -0.027 <0.717 
 Initial NPQ <0.408 <0.001 -0.617 <0.001 
Step 2 Treatment 

Group 
<0.403 <0.993 -0.031 <0.670 

Step 3 FABQ 
Prognosis 
Work 

<0.424 <0.027 -0.194 <0.027 

 
* The interaction between treatment and fear-avoidance beliefs were not 

significant. 



 120 

After six weeks of treatment, 73 (60.8%) subjects were able to return 

to complete work capacity while 47 (39.2%) remained with incomplete work 

capacity. The results of the hierarchical logistic regression analysis of return 

to complete work capacity showed that, after controlling for the pain 

intensity, physical impairments, general health status and initial neck 

disability level, adding a treatment group in the second step significantly 

improved the model of fit, and adding the FABQ_W and FABQ_PW in the 

third step further improved the model of fit significantly (Table 5.7). The 

interaction terms between the treatment group and fear-avoidance beliefs 

were not significant for the FABQ_PA (P = 0.60), the FABQ_W (P = 0.22) 

and the FABQ_PW (P = 0.69).  
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Table 5.7 Hierarchical Logistic Regression Analysis of the Relationship 
Between Fear-avoidance Beliefs About Physical Activity (Analysis 1), Work 
As a Cause (Analysis 2) and Prognosis Work (Analysis 3) and Return to 
Complete Work Capacity After 6 Weeks (n=120) * 

 
The interaction between treatment and fear-avoidance beliefs were not 
significant. 

Variables 
Entered  Step Chi-square  Nagelkerke’s R2 Odds Ratio (95% 

CI) 
Analysis 1     
Step 1 Pain Rating   0.916 (0.688, 

1.219) 
 ROM Index   0.985 (0.940, 

1.032) 
 Strength Index   1.120 (0.964, 

1.302) 
 PCS   0.994 (0.937, 

1.055) 
 MCS   0.962 (0.918, 

1.009) 
 Initial NPQ X2=18.965, df=6, 

p=0.004 
0.198 1.044 (0.999, 

1.091) 
Step 2 Treatment Group X2=15.308, df=1, 

p<0.001 
0.337 5.566 (2.237, 

13.846) 
Step 3 FABQ Physical 

Activity 
X2=4.199, df=1, 
p=0.040 

0.372 1.090 (1.001, 
1.187) 

     
Analysis 2     
Step 1 Pain Rating   0.721 (0.514, 

1.010) 
 ROM Index   0.979 (0.925, 

1.037) 
 Strength Index   1.193 (0.991, 

1.437) 
 PCS   1.005 (0.938, 

1.078) 
 MCS   0.987 (0.935, 

1.042) 
 Initial NPQ X2=18.965, df=6, 

p=0.004 
0.198 1.037 (0.988, 

1.088) 
Step 2 Treatment Group X2=15.308, df=1, 

p<0.001 
0.337 6.156 (2.006, 

18.887) 
Step 3 FABQ Work as a 

Cause 
X2=32.338, df=1, 
p<0.001 

0.577 1.456 (1.231, 
1.722) 

     
Analysis 3     
Step 1 Pain Rating   0.871 (0.649, 

1.168) 
 ROM Index   0.982 (0.936, 

1.031) 
 Strength Index   1.147 (0.972, 

1.353) 
 PCS   1.004 (0.944, 

1.069) 
 MCS   0.973 (0.926, 

1.021) 
 Initial NPQ X2=18.965, df=6, 

p=0.004 
0.198 1.042 (0.996, 

1.091) 
Step 2 Treatment Group X2=15.308, df=1, 

p<0.001 
0.337 5.065 (1.949, 

13.162) 
Step 3 FABQ Prognosis 

Work 
X2=9.407, df=1, 
p=0.002 

0.413 1.113 (1.035, 
1.197) 
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Three months after the six-week treatment programmes, telephone 

follow-up on their work status showed that 88 (81.5%) subjects were in 

complete work capacity while 20 (18.5%) remained with incomplete work 

capacity. Twelve subjects (10.0%) could not be contacted.  For return to 

complete work capacity at 18 weeks, after controlling for the pain intensity, 

physical impairments, general health status and initial neck disability level, 

adding a treatment group in the second step significantly improved the model 

of fit and adding the FABQ_W and FABQ_PW in the third step further 

improved the model of fit significantly (Table 5.8). The interaction terms 

between the treatment group and fear-avoidance beliefs were not significant 

for the FABQ_PA (P = 0.14), the FABQ_W (P = 0.26) and the FABQ_PW 

(P = 0.27). Therefore, the interaction terms were not included in the final 

regression analyses and separate linear regression equations were not 

required for each treatment group. 
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Table 5.8 Hierarchical Logistic Regression Analysis of the Relationship Between 

Fear-avoidance Beliefs About Physical Activity (Analysis 1), Work As a Cause (Analysis 

2) and Prognosis Work (Analysis 3) and Return to Work Capacity After 18 weeks 

(n=108)* 

 

Variables 
Entered  Step Chi-square  Nagelkerke’s R2 Odds Ratio (95% CI) 

Analysis 1     
Step 1 Pain Rating   0.825 (0.553, 1.231) 
 ROM Index   0.969 (0.905, 1.037) 
 Strength Index   1.264 (1.034, 1.546) 
 PCS   0.949 (0.877, 1.026) 
 MCS   0.923 (0.864, 0.986) 
 Initial NPQ X2=23.769, df=6, 

p=0.001 
0.320 1.045 (0.985, 1.109) 

Step 2 Treatment Group X2=3.106, df=1, p=0.078 0.357 2.984 (0.831, 10.720) 
Step 3 FABQ Physical 

Activity 
X2=3.517, df=1, p=0.061 0.398 1.115 (0.989, 1.258) 

     
Analysis 2     
Step 1 Pain Rating   0.756 (0.496, 1.153) 
 ROM Index   0.980 (0.917, 1.047) 
 Strength Index   1.242 (1.003, 1.538) 
 PCS   0.946 (0.873, 1.024) 
 MCS   0.938 (0.875, 1.006) 
 Initial NPQ X2=23.769, df=6, 

p=0.001 
0.320 1.041 (0.982, 1.104) 

Step 2 Treatment Group X2=3.106, df=1, p=0.078 0.357 1.999 (0.543, 7.355) 
Step 3 FABQ Work as a 

Cause 
X2=5.831, df=1, p=0.016 0.424 1.198 (1.025, 1.399) 

     
Analysis 3     
Step 1 Pain Rating   0.785 (0.502, 1.228) 
 ROM Index   0.960 (0.891, 1.034) 
 Strength Index   1.332 (1.039, 1.708) 
 PCS   0.966 (0.885, 1.055) 
 MCS   0.938 (0.866, 1.016) 
 Initial NPQ X2=23.769, df=6, 

p=0.001 
0.320 1.031 (0.969, 1.097) 

Step 2 Treatment Group X2=3.106, df=1, p=0.078 0.357 2.377 (0.563, 10.038) 
Step 3 FABQ Prognosis 

Work 
X2=15.778, df=1, 
p<0.001 

0.529 1.191 (1.077, 1.317) 

 
* The interaction between treatment and fear-avoidance beliefs were not significant
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5.4       Discussion 

The present study was the first attempt to investigate the relationship 

of fear-avoidance beliefs with initial and future disability levels and work 

capacity in subjects with neck pain. The results of the present study are based 

on prospective data for controlling pain, disability, health measure and 

physical impairments. The prospective study design can demonstrate the 

predictive power of fear-avoidance beliefs more evidently than cross-

sectional and retrospective study design.  A previous study by Waddell et al. 

(1993) reported that fear-avoidance beliefs about work explained a 

substantial amount of the variance in disability and work loss in patients with 

low back pain even after controlling for pain intensity and location. 

However, the subjects studied were evaluated retrospectively over one year. 

The predictive power of fear-avoidance beliefs in subjects with lower back 

pain was later further substantiated by a prospective study done by Staerkle 

et al. (2004).   

Subjects of the present study were recruited from two major 

physiotherapy out-patient departments from two different regions of Hong 

Kong, and should be a reasonably representative sample of patients with 

neck pain.  

The randomization procedure of assigning subjects into two treatment 

approaches could help to control the confounding variables of individual 

subject for assessing the treatment effect and to elucidate whether different 

treatment effects might affect the relationships between the fear-avoidance 

beliefs and future disability and work capacity in regression analyses.  
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Although the correlation between FABQ_PA and SF-36 (mental 

component) was not significant, the results showed that all FABQ subscales 

were moderately correlated with initial pain, disability and health measure 

scores but had a low correlation with the initial neck AROM index and were 

not significantly correlated with initial neck strength index and age (Table 

5.2).  

A low correlation was found between the NPQ and neck AROM 

index (r = 0.31) which corresponds to the finding of Chiu et al. (2005) which 

reported there was a low correlation (r = 0.20) between NPQ and neck 

AROM. Similarly, Riddle and Stratford (1998) reported weak correlations 

between cervical ROM and functional status measurements obtained from 

the neck disability index and the SF-36. In contrast, Hermann and Reese 

(2001) showed a moderate relationship (r = 0.54) between the neck disability 

index and neck AROM in 80 subjects with neck pain. Further study, 

especially longitudinal study, is required to investigate the relationship 

between disability score and AROM.  

A low correlation (r = 0.25) was found between the NPQ and neck 

isometric muscle strength index. Similar results were shown by Hermann 

and Reese (2001) with a fair correlation (r = 0.27) between the neck 

disability index and isometric strength. The same result had been reported by 

Chiu et al. (2005) with a low correlation (r = 0.25) between the NPQ and 

neck muscle strength.   

In contrast, Jordan et al. (1997) reported little relationship (r = 0.1) 

between isometric neck extension and daily life activities in 119 subjects 
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with chronic neck pain. Chiu et al. (2005) suggested that the difference in 

correlation might be because of the difference in measurement of strength 

and disability in the two studies. The reasons might be that the NPQ 

measures the intensity, duration of pain, and other functional activities, such 

as reading, carrying, working, and driving. This suggests that functional 

limitations may be more strongly related to disability than physical 

impairments. This might explain the findings by Jordan et al. (1997) that 

there was little relationship between isometric neck extension and activities 

of daily living in 119 subjects with neck pain. 

Similarly, low correlations were found between the pain intensity and 

the neck AROM and muscle strength indexes (r = 0.27 and 0.13 respectively, 

p<0.01). These findings correspond to the findings of Chiu et al. (2005) who 

reported that there was a very weak correlation between pain intensity and 

neck AROM at week 0 (r = 0.08). Only a small correlation was found at 

week 6 (r = 0.25) and at month 6 (r = 0.25). Similar results were found 

between pain intensity and isometric neck muscle strength at week 0 (r = 

0.14), at week 6 (r = 0.21), and at month 6 (r = 0.21).  

Intuitively, one would expect that the more pain a person has, the less 

he/she would be willing to move or to exert force through their neck 

muscles. However, Al-Obaidi et al. (2000) suggested that cognitive 

perceptual processes, such as anticipation of pain and the fear-avoidance 

beliefs were the most significant predictors of the deficit in isometric muscle 

strength. Studies by Vlaeyen et al. (1999 & 2000) have also shown that trunk 

muscle weakness of subjects with lower back pain was because of disuse 
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caused by muscle guarding imposed by anticipation or fear of pain rather 

than by sensory perception of pain, as measured by numerical pain scale. 

When comparing the correlation patterns between FABQ and SF-36 

with disability measures indicated by NPQ, instead of a mental (or 

psychological) subscale, the SF-36 physical subscale had the strongest 

correlations with initial and six-week disability (r = 0.59 and 0.35, 

respectively, both p<0.01).  

On the contrary, for the FABQ subscales, instead of the FABQ 

physical subscale, the work-related subscale had the strongest correlations 

with initial and six-week disability (r = 0.47 and 0.48, respectively, both 

p<0.01). This correlation pattern may suggest that there is a correlation 

between disability and psychological measures; however, the relationship 

could only be shown if the right questions are used in the questionnaire.  

Since the questions asked in the SF-36 mental subscale are questions 

that try to assess the general psychological state of a person whereas the 

questions in the FABQ work subscale are more specific questions trying to 

assess the psychological state towards work, this may explain why the 

psychological measure component in FABQ had the stronger correlation 

with disability but not in the SF-36 psychological component. This also 

provides an important construct to the FABQ in relation to predicting future 

disability and work capacity in patients with neck pain. 

The correlation patterns found in this part of the present study were 

similar with our previous study of psychometric properties of fear-avoidance 

beliefs questionnaire in patients with neck pain (Lee et al. 2006) and the 
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findings of previous studies in patients with lower back pain which reported 

a low relationship between physical impairments and disability (Gronblad et 

al. 1997, Marras et al. 1999 and Fritz et al. 2001). The findings were 

consistent with the construct of fear-avoidance beliefs based on a 

psychosocial model which proposes that disability may start with 

impairment, but the extent of the resulting disability depends on 

psychological and social factors (Waddell 2004). Waddell (2004) believes 

that the psychosocial model could explain why some patients might 

complain of severe pain, though only a little impairment could be identified 

and in contrast some patients have a severe pain or impairment, yet refuse to 

admit they have much disability. 

Except for the FABQ scores, all the investigated variables showed no 

significant differences in mean scores at baseline (Table 5.3). The FABQ 

mean score was significantly higher in the exercise group than in the 

conventional physiotherapy group at both baseline and week six. All the 

investigation variables (including FABQ scores) showed significant 

improvement of scores at week six in both treatment groups when compared 

with the baseline (Table 5.4). The findings may suggest that both 

conventional physiotherapy and exercise treatment had a positive influence 

on the cognitive effect caused by the fear-avoidance beliefs; however, the 

most appropriate intervention, especially for the management of fear-

avoidance beliefs, has yet to be further investigated. 

In the analysis of the relationship between FABQ subscale scores and 

initial and six-week disability levels, all the FABQ subscale scores did not 
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further improve the total variance explained for the initial disability after 

controlling for pain intensity, physical impairments and general health 

measures. The reason may be the stronger relationship of the initial pain 

intensity and the SF-36 physical component with the initial disability level (r 

= 0.63 and 0.59, respectively). However, both FABQ_W and FABQ_PW 

scores did significantly increase the total variance explained of the six-week 

disability level, even after controlling for pain intensity, physical 

impairments, general health measures, initial disability level and type of 

treatment, suggesting that both FABQ_W and FABQ_PW were more 

important in predicting future than initial disability in subjects with neck 

pain. These might explain why the correlation coefficients of pain intensity 

and health measure (physical component) with initial and future disability 

levels had dropped from 0.63 to 0.40 and from 0.59 to 0.35, respectively, 

whereas the correlation coefficients of FABQ_W and FABQ_PW with initial 

and future disability levels remained about the same (from 0.47 to 0.48 and 

0.42 to 0.41, respectively). 

 Moreover, the FABQ_W was the only variable among all the initial 

investigation variables which had an increased correlation with future 

disability compared to the initial disability. In other words, if patients have 

high pain intensity, they may usually have a high initial disability level and 

vice versa. However that may not indicate they will have a high future 

disability level (in week six, as shown by the present study). On the contrary, 

if patients have high fear-avoidance beliefs about work, they are more likely 

to have high future disability. This may reflect the unique characteristic or 
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construct of the cognitive influence of fear-avoidance beliefs from other 

measures.  

When FABQ is used as a screening tool, clinicians, therefore, should 

pay attention to those patients who have high scores in the fear-avoidance 

beliefs work-related subscales.  

The analysis of the relationship between fear-avoidance beliefs and 

return to complete work capacity showed that FABQ_W was most 

significant in explaining variance in the six-week work capacity (Table 5.7), 

and FABQ_PW was most significant in explaining variance in the 18-week 

work capacity (Table 5.8) even after controlling for pain intensity, physical 

impairments, general health measures, initial disability level and type of 

treatment.  

These results provide evidence that both FABQ work-related 

subscales have an important relationship with return to work capacity in 

subjects with neck pain. Moreover, the interaction between the treatment 

group and FABQ scores were non-significant, and the importance of the 

FABQ in explaining outcomes persisted even after controlling for treatment 

groups. These findings indicate that the fear-avoidance beliefs have a 

significant relationship with future disability and return to complete work 

capacity, independent of the type of physical therapy. 

 Hence, clinicians should identify the patients who are at risk of 

developing a high level fear-avoidance belief behavior. Early appropriate 

intervention could be implemented and should not wait until the 

conventional therapy failure. 



 131 

The significant increase in the variance explained of work capacity 

by FABQ_PW at 18 weeks might indicate that the FABQ_PW subscale is 

more sensitive in identifying patients who might develop prolonged work 

incapacity (as the construct of this subscale implied). This gives further 

evidence to support the theory that the fear-avoidance beliefs factor is an 

important variable in predicting return to complete work capacity.  

These results are also consistent with the findings of Pfingsten et al. 

(2000) who conducted a clinical trial of 302 subjects with lower back pain 

with a four-week functional restoration programme. Among the investigated 

variables of fear-avoidance beliefs, pain intensity, functional capacity, 

anxiety and depression, fear-avoidance beliefs account for the highest 

proportion of variance (35%) with regard to disability and work loss. 

Subjects out of work demonstrated more fear-avoidance beliefs in 

comparison to those who were still working.  

Moreover, several studies (Waddell et al. 1993, Fritz et al. 2001 and 

Staerkle et al. 2004) also reported that the work-related subscale of the fear-

avoidance beliefs questionnaire had stronger association with work loss and 

self-rated disability in subjects with low back pain. 

Prolonged work incapacity and disability play an important role in 

socioeconomic impacts and millions of dollars are spent annually on 

treatment, lost wages, and compensation for the care and management of 

neck pain (Hurwitz et al. 1998, Borghouts et al. 1999 and Trinkoff et al. 

2002). Early identification of patients at risk of prolonged work incapacity is 
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essential in order to implement appropriate interventions targeted to this 

subgroup of patients. 

 Therefore, fear-avoidance belief factors should be considered in the 

management of neck pain in the initial stage of rehabilitation. The results 

also support the contention that clinicians should focus on different 

measurements which may represent one particular aspect of a presenting 

clinical problem in patients with neck pain (Chiu et al. 2005). 

 One of the limitations of the present study was the short observation 

period; a longer period of observation, e.g. nine months or more, would show 

whether there are more long-term effects for different fear-avoidance belief 

subscales. Another limitation was that the present study investigated the role 

of fear-avoidance beliefs in a group of subjects with restricted work capacity 

only; future research could examine patients with work-related injury who 

are on continued sick leave. Further research is needed to find out the most 

appropriate intervention for neck pain patients with high fear-avoidance 

beliefs. 

 

5.5 Conclusions 

The results demonstrated that fear-avoidance beliefs play an 

important role in affecting disability and normal working capacity in patients 

with neck pain. The level of future disability and, more importantly, the 

likelihood of return to complete work capacity can be predicted at the earlier 

phase of rehabilitation. 
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 These findings lend good support to the recommendation that early 

identification of patients with high fear-avoidance beliefs would help in 

planning an appropriate treatment for them to prevent the development of 

chronic disability and incapacity to work, therefore reducing the 

socioeconomic impact of neck pain to society.  

Material from this Chapter of the present study has been submitted as 

an article entitled “The role of fear-avoidance beliefs in patients with 

neck pain: relationships with current and future disability and work 

capacity” and will be published in Clinical Rehabilitation. The letter of 

acceptance for publication is received on 10th Jan 2007. 
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Chapter 6 

 
Implications, limitations, recommendations and conclusions of the 

present study 

 
 
6.1 Implications  
 

Neck pain is a common symptom in the general population, it causes 

significant expense in modern society and it affects the quality of life in 

patients with neck pain. The efficacy of the traditional disease model for 

management of neck pain is being challenged by research findings with a 

modern evidence-based approach. Neck pain is believed to be of 

multifactorial origin and both physical and psychosocial risk factors can 

contribute to its development. Although there is increasing evidence to 

support the idea that fear-avoidance beliefs as set out in the biopsychosocial 

model have more predictive power than biomedical or biomechanical factors, 

most of the studies were done in patients with lower back pain.  

The present study is the first attempt to study the relationships 

between fear-avoidance beliefs and pain presentation and (Chinese) patients 

with neck pain. It has demonstrated that the construct of fear-avoidance 

beliefs can be applied to patients with neck pain. The validated fear-

avoidance beliefs questionnaire has good practicality, reliability and validity 

and thus fear-avoidance beliefs can now be measured in Chinese patients 

with neck pain.  

The validated questionnaire should contribute to future research on 

the effects of fear avoidance behavior on patients with neck pain and hence 
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contribute to better service for and evaluation of patients with neck pain in 

the future. The validated Chinese version of FABQ can also facilitate cross-

cultural studies on this common problem between Western and Chinese 

populations. 

The results of the present study also show that the measurement of 

pain, disability, health status and fear-avoidance beliefs represents different 

constructs of clinical presentation in patients with neck pain. Considering the 

complexity of constructs of pain and the lack of study on psychometric 

profiles in patients with neck pain, it is advised that clinicians should 

improve their therapeutic alliance with patients with neck pain by mutually 

setting individual treatment goals based on these measurements and judging 

the outcomes accordingly. 

Millions of dollars are spent annually on treatment, lost wages, and 

compensation for patients with neck pain and a large proportion of health 

care services are devoted to the care and management of a small proportion 

of patients with chronic pain and disability. Therefore, one of the main 

focuses in rehabilitation research is to identify risk factors for the 

development of chronic disability and prolonged work loss. This is 

particularly important at the early phase of rehabilitation. If patients at risk 

can be identified earlier for appropriate targeted intervention, treatment 

outcomes will improve, and costs will decrease when compared with the 

indiscriminate application of a treatment programme for all patients (Fritz et 

al. 2001).  
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Previous studies showed that the initial pain level and physical 

impairments (such as active range of movement and muscle strength) are of 

low predictive value for chronic disability and work loss (Klenerman et al. 

1995 and Burton et al. 1995). On the other hand, there is increasing evidence 

to suggest that cultural and psychosocial factors are in general more 

important predictors of chronic disability, prolonged work loss and restricted 

work capacity (Croft et al. 2001 and Trinkoff et al. 2002). The results of the 

present study are consistent with these findings and give further evidence to 

support the contention that the fear-avoidance beliefs factor is an important 

variable in predicting return to complete work capacity.   

In order to prevent patients with neck pain from developing chronic 

disability, patients who are at risk should be identified early. Therefore, the 

fear-avoidance beliefs factor should be considered in the management of 

neck pain as a screening tool, especially in the initial stage of rehabilitation. 

 Since the application of the fear-avoidance beliefs model on patients 

with neck pain is still at an early stage and the appropriate cut-off score for 

identifying patients at risk has yet to be determined, more studies are 

warranted to investigate the role of the fear-avoidance beliefs factor in 

patients with neck pain.  

The efficacy of the traditional model focusing on the linear and direct 

relationships between tissue damage causing impairments and then disability 

is challenged by these recent research findings. The traditional model of 

disability should be reviewed and updated accordingly.  
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6.2 Limitations  
 
 
  
 1 The present study’s focus is on patients attending out-patient 

physiotherapy services only. It may limit the generalization ability of the 

results of the present study to other groups of patients such as in-patient 

groups or non-ambulatory groups. 

 

 2 This is a relatively small group of patients selected to 

participate within a randomised controlled trial 

 

3 The follow-up period of the present study may not be long 

enough to reflect the complete changes of effects of fear-avoidance beliefs. 

 

4 Whether the effects of the rehabilitation programs may have 

altered some of the interrelationships of the investigated variables is 

unknown. 

5 In the study of the effects of fear-avoidance beliefs on return 

to full work capacity in patients with neck pain, the results of the clinical trial 

did not provide information on the appropriate treatment intervention for the 

influence of fear-avoidance beliefs. 
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6.3 Some recommendations for future studies, prioritized, are made 

as follows: 

 

 1 Previous literature review shows that there is an increasing 

trend of the prevalence of neck pain in the Hong Kong population. In order 

to fully reveal the magnitude of the problem of neck pain, and the rate and 

the pattern of health service utilization of neck pain patients in Hong Kong, a 

large-scale epidemiology study of the population prevalence of neck pain is 

highly recommended. 

 

 2 More studies are needed to investigate the relationships 

between pain as indicated by the numerical pain rating scale, fear-avoidance 

beliefs as reflected by the Fear-Avoidance Beliefs Questionnaire, disability 

as measured by the Northwick Park Neck Pain Questionnaire, health status 

as indicated by the Medical Outcomes 36-Item Short-Form Health Survey 

and physical impairments as measured by the isometric neck muscle strength 

and the active range of movements in patients with chronic neck pain.  

 

3 More studies of the psychometric properties of the Chinese 

version of the Fear-Avoidance Beliefs Questionnaire should be done with 

other groups of patients with neck pain such as more disabled patients (e.g. 

non-ambulatory patients, patients on sick leave, those unable to return to 

work, and in-patients with neck pain) in Hong Kong. Studies can be also 
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carried out in other population centers in China or in other Chinese speaking 

communities. 

 

 4 More cross-cultural comparison studies should be done with 

the Chinese version of the Fear-Avoidance Questionnaire in order to 

strengthen the construct validity of the questionnaire. 

 

 5 In order to clearly elucidate the responsiveness and 

longitudinal validity of the Fear-Avoidance Beliefs Questionnaire, studies 

with a longer follow-up period, for example, nine months or more, are 

suggested. 

 

6 Results of the present study show that fear-avoidance beliefs 

play an important role in predicting which neck pain patient will be out of 

full work capacity. Further studies are warranted to investigate the role of 

fear-avoidance beliefs in predicting the ability of return to work from sick 

leave. 

 

7 A larger scale study is needed to determine the corresponding 

appropriate cut-off score for the Fear-Avoidance Beliefs Questionnaire to 

identify patients at risk of inability to return to work so that earlier 

intervention could be started in the rehabilitation programme. 
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8 Future research should focus on finding out the appropriate 

rehabilitation strategies to intervene with the adverse effects of fear-

avoidance beliefs on patients with neck pain. 

  

9 With advances in medical development, more investigations 

in both human and animals are needed to elucidate the exact underlying 

neurophysiological and psychological mechanisms of fear-avoidance beliefs.
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6.4 Conclusions  

 

The results of the present study demonstrate that the Chinese version 

of the Fear-Avoidance Beliefs Questionnaire is a valid, reliable and 

predictive outcome measure for Chinese patients with neck pain. It 

demonstrates good practicality, relevance, representativeness, 

reproducibility, validity and has consistent factor structures with the original 

version. It is also a cost-effective clinical screening tool suitable for use by 

health care professionals on Chinese patients with neck pain and should 

contribute to future research on the effects of fear avoidance behavior in 

them. The validated Chinese version of FABQ can also facilitate cross-

cultural studies on patients with neck pain worldwide. 

The correlation results suggested that each of these measurements: 

pain, disability, health status and fear-avoidance beliefs, represents different 

constructs of clinical presentation in response to pain in patients with neck 

pain. These findings suggest that clinicians should focus on different 

measurements which may represent one particular aspect of a presenting 

clinical problem in patients with neck pain. 

 The results of regression analysis also demonstrate that the fear-

avoidance beliefs play an important role in affecting disability and normal 

working capacity in patients with neck pain. The level of future disability 

and, more importantly, the likelihood of return to complete work capacity 

can be predicted at an earlier phase of rehabilitation. 
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 As early identification of patients who are at risk of long-term 

disability and work loss is essential for the rehabilitation process, therefore 

early appropriate interventions should be designed and implemented in order 

to prevent unnecessary medical costs and suffering to the patients.  

With the increasing awareness of the significance of psychosocial 

factors in the development of chronic pain and disability, fear avoidance 

behavior in patients with chronic neck pain should be addressed in a timely 

manner. Therefore, the results of the present study should be valuable in 

improving the current rehabilitation strategies, outcomes measurement and 

management. Thus, it may be possible to reduce the health care cost and 

more importantly, to alleviate the symptoms of patients with neck pain in 

Hong Kong. 
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