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Abstract

The present study, based on a battery of instruments measuring pain in different dimensions, 

covering neurophysiological, psychological, functional and health-related domains, 

investigated chronic non-specific neck-shoulder pain as a multidimensional phenomenon of 

pain. Applications to the gate control theory of pain and the fear-avoidance model were 

examined and discussed. The participants were Swedish women, 25-65 years of age with 

chronic non-specific neck-shoulder pain (NS) and age-matched healthy controls (CON), n = 

117 and n = 33 respectively. The study was a randomized controlled mixed design with three 

different interventions (strength training, neck coordination training and massage). Baseline 

testing were assessed followed by interventions for 11 weeks and subsequent post-tests, 6-

months- and 12-months- follow-up tests. The results demonstrated significant differences 

between the NS group and the CON group in muscle tenderness, psychological well-being, 

depression and health-related quality of life before intervention. No significant differences 

were revealed in analyses in neck disability or depression taking level of kinesiophobia and 

active versus passive treatment into account. This lack of unambiguous support to the fear-

avoidance model demonstrates the complexity between these dimensions and call for further 

investigations. Taken together, the results of the present study support the 

multidimensionality of pain in the NS participants and implicate that the fear-avoidance 

model and the gate control theory of pain may provide some explanation to these aspects. 

Keywords: chronic non-specific neck-shoulder pain, multidimensional pain, kinesiophobia, 

catastrophizing, health, depression
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Abbreviations

AD Affective Distress
BDI Beck Depression Inventory
CAT Catastrophizing
CNS Central Nervous System
CON Healthy controls
CPRS Comprehensive Psychopathological Rating Scale
CSQ Coping Strategies Questionnaire 
DASH Disabilities of the Arm, Shoulder and Hand
DR Distracting Responses
EQ-5D EuroQol 5 Dimensions
FAM Fear-Avoidance Model
GCTP Gate Control Theory of Pain
IASP International Association for the Study of Pain
Int Interference
IQOLA International Quality of Life Assessment
LS Levator Scapulae muscle
MADRS-S Montgomery Åsberg Depression Rating Scale, Self-assessment
MCS Mental Component Summary
MH Mental Health
MOS Medical Outcomes Study
MPI-S Multidimensional Pain Inventory, Swedish version                           
NDI Neck Disability Index
NS Non-specific neck-shoulder pain
NRS Numeric Rating Scale
PCS Physical Component Summary 
PF Physical Functioning
PFM Profile Fitness Mapping
PLC Perceived Life Control
PPT Pressure Pain Threshold
PR Punishing Responses
PS Pain Severity
RPWS Ryff Psychological Well-being Scales
SE Suboccipital insertion of Spinal Extensor muscles
SF-36 Short-Form 36 
SR Solicitous Responses
SS Social Support
TAU Treatment as usual
Tr Trapezius muscle
TSK Tampa Scale of Kinesiophobia
VAS Visual Analogue Scale
VRS Verbal Rating Scale
WHYMPI West Haven-Yale Multidimensional Pain Inventory
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Pain as a Multidimensional Phenomenon

The nature of pain has been studied and disputed over the years. The research in 

the last couple of decades has led to a broader and adjusted view of the phenomenon that 

highlights the central nervous system (CNS) as a critical factor in pain processes and chronic 

pain (DeLeo, 2006). In the western population chronic pain is a common problem 

(Mäntyselkä, Turunen, Ahonen & Kumpusalo, 2003), chronic neck pain represents a strong 

candidate and has been associated with physical disability as well as psychological factors 

(Vernon, Guerriero, Kavanaugh, Soave & Moreton, 2009).

The current view of pain implies an integration of several dimensions to the 

perception of pain which differs notably from the traditional view of pain as an exclusively 

biological phenomenon (McCaffrey, Frock & Garguilo, 2003). This modern approach stresses 

the multidimensionality of pain and the importance to evaluate pain from a broader 

perspective where different aspects do contribute to the perception of pain (Jakobsson, 2009). 

For a deeper understanding of pain and the multidimensional approach, general pain and a 

brief history of pain theories are described, followed by a description of chronic non-specific 

neck-shoulder pain and different pain and pain-related measurements.      

The Concept of Pain

According to the International Association for the Study of Pain (IASP) pain has 

been defined as “an unpleasant sensory and emotional experience associated with actual or 

potential tissue damage, or described in terms of such damage” (Loeser & Treede, 2008, p. 

475). The definition suggests that pain as a concept does not require the need of pinpointing 

an actual etiological cause, and that it should be referred to as a complex and subjective

phenomenon (Loeser & Treede, 2008). Therefore, when assessing pain outcomes, self-rated 

measures provide the “golden standard” (Dworkin et al. 2005) and according to Linton (1992) 
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different standardized questionnaires are often helpful in investigations of patients with 

chronic pain. The view of pain as subjective and depending on various aspects has not been 

the fact for more than a few decades, earlier the experience of pain was considered as nothing 

but a physiological state. The interest of psychological factors increased since traditional 

medical interventions were failing to explain or cure many states of pain and, further on,

psychosocial issues became critical in the understanding and treatment of long-lasting or 

chronic pains (Linton, 1992). 

In the 17th century Descartes proposed a theory of pain, the Specificity Theory, 

which remained acceptable for more than 250 years (Linton, 1992). His model suggested a 

simple, permanent link between the damaged area and the perception of pain, which implied

that the intensity of pain had to be proportional to the injury and therefore no other factors 

than the organic damage were reflected upon (Melzack, 1993). The Specificity Theory was 

later abandoned by pain researchers who found that pain signals could be modified or blocked 

in the nervous system and consequently an injury did not have to be one to one with the 

intensity of pain (Linton, 1992).

In 1965 the Gate Control Theory of Pain (GCTP) was proposed (Melzack, 1993) 

which was the first theory to suggest a dynamic process of the brain in pain perception. From 

this point psychological factors began to be viewed as substantial contributors to pain 

processing (Sullivan, Thorn et al., 2001). Normally, cellular damage has occurred in order for 

us to feel pain. The damage of cells results in the release of substances such as histamine and 

bradykinin. This process also releases prostaglandin which increases the sensitivity of pain 

receptors (Clancy & McVicar, 1992) called sensitization (DeLeo, 2006). These substances 

then combine to nociceptors (pain receptors) and initiate the neural transmission associated 

with pain perception in the dorsal horn of the spinal cord. The pain neurons are of two types –

myelinated A-delta fibres and unmyelinated C-fibres which are classified as the fast and slow 
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pain fibres respectively (Clancy & McVicar, 1992). The GCToP states that the neural signals 

in the dorsal horn will increase or decrease the stream of impulses to higher processing areas 

in the CNS (DeLeo, 2006). The principle of the gating mechanism is that the neural signals 

can only pass through the gate when it is open, and the closing of the gate is considered to be 

the basis of pain relief (Clancy & McVicar, 1992). The gate mechanism is influenced by two 

factors – the activity of different types of fibres, and nerve impulses descending from the 

higher centres of the brain. The first case depends on the balance of activity in the afferent 

(sensory) neurons. The afferent neurons are the A-delta and the C-neurons that release the 

excitatory neurotransmitter substance P. There are also neurons not mediating pain, i.e. A-

beta neurons, which are activated through pressure, touch, heat and cold and which release 

inhibitory neurotransmitters. If the dominated input to the gate is through the A-beta neurons, 

the gate will close because of the inhibitory neurotransmitters. This mechanism is known to 

be the reason to pain release when massaging or blowing on a painful area. If the dominated 

input is from the A-delta or C fibres the gate will open due to the excitatory neurotransmitters

which will lead to the perception of pain. The second case proposes that the gate will close 

even if the pain fibre input is the dominant one or vice versa. This may happen because higher 

cortical areas within the brain, for example the cerebral cortex, can modify the gating process 

through the efferent (descending) neural pathways by releasing endogenous opiates (the own 

natural pain killers of the body) which will close the gate by inhibiting the release of 

excitatory neurotransmitters in the dorsal horn. The opposite may occur for example in the 

case of anxiety, which the theory would attribute to reduced levels of endogenous opiates and

increased levels of excitatory neurotransmitters (Clancy & McVicar, 1992). The nerve 

impulses in the efferent pathways are affected by a huge amount of other psychological 

factors, for example fear and depression, which may lower the production of endogenous 

opiates and increase the perception of pain (Nissel & Lundeberg, 1999). In sum, this theory of 
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pain symbolizes how pain pathways can be opened or closed by a “gating system” in the 

CNS. The control mechanism for opening and closing of the gate can be influenced by 

efferent nerve impulses which are affected by psychological factors. Taken together, these 

mechanisms integrate physiological and mental components that regulate the subjective 

experience of pain (McCaffrey et al., 2003).

Chronic Non-Specific Neck Pain

The term “chronic” when defined by a time limit is usually set to 3 or 6 months 

(Bergman, 2002). The prevalence of chronic neck pain is high and is represented more 

frequently among women compared to men (Guez, Hildingsson, Nilsson & Toolanen, 2002). 

Gender differences in pain experiences do most likely have interactive biological and 

psychological components and several studies have identified differences between men and 

women in physiological, social and psychological contexts that might serve as explanations 

(Unruh, 1996). However, even though gender differences in sociological-, cultural- and 

physiological domains have been suggested as explanations for chronic neck pain, none of 

these have shown to be a satisfactory hypothesis (Guez et al., 2002).

Chronic neck pain is suggested to contribute to distress, disability and large 

costs for the society. Still, there are gaps in the understanding of the phenomena which is 

illustrated by the fact that these disorders mostly lack a known pathophysiology, in other 

words, they are often considered as non-specific (Röijezon, 2009). 

A growing research field in disorders of musculoskeletal pain involves the link 

between pain and alterations in sensorimotor functions, for example movements, posture and 

control of muscle activation. In neck pain research this has led to better understanding of the 

pathophysiology and the development and evaluation of treatment strategies (Röijezon, 2009). 
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Pain Measuring and Theories Behind

Since the perception of chronic pain has shown to be multidimensional and 

subjective, it is a challenge to measure (Jakobsson, 2009). Described below are measurements 

developed in order to measure pain in different dimensions where some are adjusted or 

specifically designed for chronic neck pain. The first measures described are of 

unidimensional nature followed by a measurement intended to assess pain from a broader 

perspective. Subsequent measurements cover health and different psychological factors, 

where the phenomenon of kinesiophobia (i.e. fear of movement) and the fear-avoidance 

model are explained in more detail. Finally measurements of functional disability are 

described.   

Unidimensional measurements. A measurement in the neurophysiological

domain is the pressure pain thresholds (PPT), evaluating muscle tenderness (Ylinen et al., 

2005). Patients with neck and shoulder pain have shown lower PPT compared to healthy 

controls (Curatolo et al., 2001; Hägg & Åström, 1997; Laursen, Bajaj, Olesen, Delmar & 

Arendt-Nielsen, 2005). The PPT has been used as a quantitative and experimental pain 

assessment tool within chronic pain patients (Laursen et al., 2005). The instrument has been 

shown to be a valid measurement of muscle tenderness, and  because associations between 

decreased neck pain and decreased tenderness in the neck-shoulder have been found in people 

with chronic non-specific neck pain, the PPT have been suggested to represent a useful 

outcome measure of effectiveness of neck pain training or treatments (Ylinen et al., 2005).

Other unidimensional measurements are those of pain intensity which is defined 

as “how much it hurts”. Three generally used scales of pain intensity are the visual analogue 

scale (VAS), the numerical rating scale (NRS) and the verbal rating scale (VRS) (Bolton & 

Wilkinson, 1998). Most often a measure of pain intensity will serve as a primary outcome 
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measure for clinical trials of chronic pain treatments, and recommended as a core outcome 

measure is the NRS (Dworkin et al., 2005; Bolton & Wilkinson, 1998). 

Multidimensional measurements. The above described instruments are not

intended to evaluate quality of pain from the psychological perspective, for example 

considering anxiety or depression (Bergström et al., 1998). In order to broaden the perspective

of the pain experience within a patient, it is important consider different aspects of the pain 

perception in the assessment (Kerns, Turk & Rudy, 1985). For example, two patients may 

report similar levels of pain intensity and functional disability but differ in respect to 

emotional status, social support etc, which may imply different treatment approaches 

(Bergström, 2007). Methods for measuring pain with focus on the multidimensionality of pain 

experience have been developed where one suggested measurement is the West Haven-Yale 

Multidimensional Pain Inventory (WHYMPI). The WHYMPI have been found to 

demonstrate good reliability and validity and the instrument is argued as an important clinical 

and research tool (Kerns et al., 1985). The translation of the WHYMPI into Swedish has 

resulted in a modified and adjusted version called the Multiple Pain Inventory, Swedish 

version (MPI-S) (Bergström et al., 1998). According to Bergström, Jensen, Linton & Nygren

(1999) the Swedish version has shown acceptable psychometric properties and is suggested as 

a useful tool in the evaluation of chronic pain patients.

Health-related measurements. Chronic pain has been found to be related to 

low self-rated health and the association between chronic pain and impaired self-rated health 

seems to increase with pain frequency (Mäntyselkä et al., 2003). The Short Form 36 health 

survey (SF-36) is the most frequently used general measure of health-related quality of life 

(Dworkin, et al., 2005). The instrument was constructed for assessing health status in the 

Medical Outcomes Study (MOS) in the USA (Ware & Sherbourne, 1992) The MOS was a 2-

year observational investigation designed to explore whether differences in the health care 
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system and among clinicians influenced the variety of patient outcomes and for the 

development of improved practical tools to assess patient outcomes in medical practice

(Tarlov et al., 1989). The SF-36 measures general health from physiological and mental 

health perspectives (Sullivan, Karlsson & Ware, 1995) and the use of the instrument is 

supported (McHorney, Ware, Lu & Sherbourne, 1994). The International Quality of Life 

Assessment (IQOLA) Project has translated the SF-36 into several languages (Aaronson et al., 

1992) and there is empirical evidential of a feasible and reliable Swedish version of the 

instrument (Sullivan, Karlsson & Ware, 1995). The developers of the SF-36 have formed

scoring algorithms for summarizing scores of the subscales into 2 distinct summary scores, 

the Physical Component Summary (PCS) and the Mental Component Summary (MCS) 

(Rezai, Côté, Cassidy & Carroll, 2009). Taft, Karlsson and Sullivan (2001) found the physical 

and mental components to be dependent, and taken to its extreme, PCS primarily measures 

impaired mental health and MCS measures impaired physical health. They suggest the PCS 

and MCS to be carefully compared to the subscale scores so that health profiles are reported 

concurrently with summary scores (Taft et al., 2001).

Another generic measure of health status, proposed to complement other 

measures of health-related quality of life, is the EuroQol 5 Dimensions (EQ-5D). The 

instrument was developed by the EuroQol Group, first met in 1987, and today’s version has 

been in public since 1991 (Brooks & the EuroQol Group, 1996). The EQ-5D has 

demonstrated good psychometric properties within patients with heart syndromes, and the 

instrument has been suggested to serve as a useful tool in clinical research and in 

epidemiological studies for assessing health-related quality of life (Schweikert, Hahmann & 

Leidl, 2006).

Measurements of coping, depression and psychological well-being. There are 

different strategies to cope with or to avoid pain, for example “thinking of something else” 
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and other cognitive strategies refer to take the attention away from the hurting part of the 

body, or to interpret the reality different (Linton, 1992). The different strategies individuals 

faced with pain learn to use and utilize to deal with their pain have been called coping 

strategies (Rosenstiel & Keefe, 1983) and comprises of cognitive and behavioral attempts to 

reduce pain (Linton, 1992). For assessing frequency and effectiveness of different coping 

strategies used by chronic pain patients Rosenstiel and Keefe (1983) formed the Coping 

Strategies Questionnaire (CSQ) of cognitive and behavioral coping strategies. According to 

Stewart, Harvey & Evans (2001) the psychometric properties of the CSQ are weak. One 

exception is the catastrophizing (CAT) subscale which has shown confirmation of both 

reliability and construct validity (Stewart et al., 2001). The translated version of the CSQ into 

Swedish has been found to be internally reliable (Jensen & Linton, 1993).

Depression has been associated with pain experience (Sullivan, Rodgers & 

Kirsch, 2001). Two comparable self-administering instruments for the assessment of 

depressive symptoms are the Montgomery Åsberg Depression Rating Scale, self-assessment 

version (MADRS-S) and the Beck Depression Inventory (BDI) (Svanborg & Åsberg, 2001).

The MADRS-S is based on the comprehensive psychopathological rating scale (CPRS) 

(Svanborg & Åsberg, 1994). The CPRS was developed for evaluation of treatment effects of 

different syndromes and its 65 items cover several psychiatric symptoms, where one subscale 

has been constructed for depressive illness, the MADRS (Montgomery & Åsberg, 1979). The 

self-rated version of MADRS, the MADRS-S, was developed from the interview-based 

original version by Svanborg and Åsberg (1994). The MADRS-S has shown satisfactory 

psychometric properties (Fantino & Moore, 2009; Bondolfi et al., 2010).

Psychological well-being of different dimensions can be measured by Ryff’s 

Psychological Well being Scales (RPWS) (Ryff, 1989). The internal consistency of the 

Swedish 3-item scales version of the RPWS has been shown to be modest to high, and 
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findings clearly demonstrate the capability of this shorter version of the Ryff scales (Lindfors, 

Berntsson & Lundberg, 2006). According to Ryff & Keyes (1995) the 3-item scales version 

has psychometric weaknesses, does not cover the content of the well-being dimensions and is 

not recommended for high quality evaluation of well-being.

Kinesiophobia. In the process from acute to chronic pain psychological 

processes act which influence the behavior. The management of a pain experience is mostly 

through learned behaviors, for example we learn to avoid specific postures when our behavior 

reinforces by the disappearance of pain. Through mechanisms of reinforcement passive 

behaviors becomes more frequent, while active behaviors decline and in the long run this may 

lead to the development of chronic problems (Linton, 1992). Kori, Miller and Todd (1990) 

propose that chronic pain behavior is more a response to fear than to the actual pain, and 

several studies report that pain-related fears are essential predictors of chronic pain and 

disability (Boersma & Linton, 2006; Vlaeyen, Kole-Snijders, Boeren & van Eek, 1995; 

Vlaeyen & Linton, 2000). Kori et al. (1990) suggest that the process chronic pain patients are 

going through gradually imposes exaggerated fears related to the expectation of painful 

reinjury, which may lead to kinesiophobia. The term kinesiophobia refers to “an excessive, 

irrational and debilitating fear of physical movement resulting from a feeling of vulnerability 

to painful injury or reinjury” (Kori et al., 1990, p. 37). This means that the connection of 

kinesiophobia to chronic pain is similar to the connection between any types of phobia to the 

object of fear (Asmundson, Norton & Norton, 1999). For example, chronic back pain might 

cause a person to avoid activities such as walking, bending or standing due to the fear of 

painful reinjury. This might lead to disuse of muscles followed by loss of strength which 

subsequently may result in that a broader range of painful activities being avoided (Kori et al., 

1990). Additionally, as physical limitation and pain increase, other psychological factors such 

as anxiety and depression usually start to emerge (Asmundson et al., 1999; Kori et al., 1990). 
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In 1991, one year after the introduction of the term kinesiophobia (Kori et al., 1990), the 

Tampa Scale for Kinesiophobia (TSK) was first presented by Miller, Kori and Todd in an 

unpublished report (Lundberg, Styf & Carlsson, 2004). This scale has later been frequently 

used to measure the degree of kinesiophobia in patients with musculoskeletal pain (Denison, 

Åsenlöf, Sandborgh & Lindberg, 2007). The Dutch version of the TSK has shown adequate 

reliability and validity (Vlaeyen et al., 1995) and Lundberg et al. (2004) have found the 

Swedish version of the TSK, both reliable and valid. Vlaeyen et al. (1995) suggested that the 

TSK has the potential to identify participants whose disability is determined mainly by the 

degree of kinesiophobia and not by the present pain intensity.

The Fear-Avoidance Model. Catastrophizing has been associated with pain 

experience, pain-related disability and is viewed as one of the most critical predictors of pain 

in chronic pain patients (Boersma & Linton, 2006; Kori et al., 1990; Nieto, Miró & Huguet, 

2009; Sullivan, Bishop & Pivik, 1995; Sullivan, Tripp & Santor, 2000; Sullivan, Thorn et al.,

2001; Sullivan, Rodgers & Kirsch, 2001; Turner, Jensen, Warms & Cardenas, 2002; Vlaeyen 

et al., 1995; Vlaeyen & Linton, 2000). Also, catastrophizing has been found to be associated 

with depression and anxiety (Rosenstiel & Keefe, 1983) and general mental health (Turner et 

al., 2002). According to Kori et al. (1990) catastrophizing refers to, “a style of thinking in 

which one unintentionally magnifies the negative consequences of the feared event” (p. 40). 

Using this style of thinking means to unrealistically assume that the worst possible outcome 

will occur in a given situation (Keefe et al., 1989). It is described as a coping strategy in the 

CSQ, however, the conceptualization of catastrophizing as a coping strategy has been debated 

(Keefe et al., 1989; Severeijns, Vlaeyen & van den Hout, 2004) and since a clear overlap 

between kinesiophobia and catastrophizing has been reported, the suggestion is that 

catastrophizing may be preferable considered as a psychological distress factor rather than a 

coping strategy (Vlaeyen et al., 1995). A suggested view of catastrophizing seen as a 
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contributor to increased functional and psychological disability in chronic pain patients 

(Turner et al., 2002) is in line with the assumption that catastrophizing may be a potential

precursor of kinesiophobia (Vlaeyen & Linton, 2000).  The fear-avoidance model (FAM), 

first introduced by Lethem et al. in 1983 (as cited in Vlaeyen et al., 1995) refers to the

behavior of avoidance of activities and movement based on fear and is suggested to be a 

central mechanism in the development of chronic pain (Vlaeyen & Linton, 2000). The model

(see fig. 1) may explain why some people with acute pain develop chronic pain and disability

while others do not, and suggests that fear of physical activity together with catastrophic 

appraisals of pain will promote depression, disability and pain (Nieto et al., 2009).

                             Pain                              Pain-related          Avoidance            Disability,
                                         Catastrophizing            fear                                  depression

      Injury Pain
                           Experience

                           

                                           No fear           Confrontation           Recovery

Fig. 1. Simplified illustration of the fear-avoidance model (Vlaeyen et al., 1995). 
According to the model the process starts with an injury and the painful experience that is 
intensified by movements. These experiences will elicit catastrophizing thoughts in some 
people, which lead to kinesiophobia and avoidance that may be the fuel to disability and 
depression and the maintenance of the pain experience. In others more adaptive thoughts are 
obtained, which may lead to confrontation and further on recovery (Vlaeyen et al., 1995).

Functional disability. To assess the impact of neck pain or disability on life in 

patients is challenging and only a few standardized instruments are available. In the review by 

Pietrobon, Coeytaux, Carey, Richardson & DeVillis (2002) the most commonly reported 

health outcome measure for evaluation of neck pain was found to be the Neck disability Index 

(NDI). The NDI, developed by Vernon, is a region-specific measure for patients with neck 

pain. The questionnaire is a modified form of the Oswestry Low Back Pain Index, a similar 

instrument for assessment of disability in low back pain patients (Vernon & Mior, 1991). The 
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NDI has demonstrated acceptable to high levels of reliability and validity (Vernon & Mior, 

1991), and has remained the most widely used evaluating instrument for neck pain patients 

since its development in 1991 (Pietrobon et al., 2002). Because of its seemingly stable 

psychometric characteristics, the questionnaire has been suggested to provide a means of 

evaluating disability and response to treatment over time in neck pain patients (Hains, Waalen 

& Mior, 1998). A Swedish translation of the NDI has been done and has shown acceptable 

reliability and validity (Helmerson Ackelman & Lindgren, 2002). The NDI has been 

associated with pain intensity (Nieto, Miró & Huguet, 2008; Vernon, Guerriero, Kavanaugh, 

Soave & Moreton, 2009), depression (Nieto et al., 2008) and kinesiophobia (Vernon et al., 

2009).

Another region-specific questionnaire is the Disabilities of the Arm Shoulder 

and Hand (DASH) (Hudak, Amadio, Bombardier & Upper Extremity Collaborative Group 

(UECG), 1996). The development of the DASH was an initiative of the American Academy 

of Orthopedic Surgeons (AAOS), the Council of Musculoskeletal Specialty Societies 

(COMSS) and the Institute for Work and Health (Toronto, Ontario) with the goal to construct 

a brief self-administered measurement of symptoms and functional status for patients with 

musculoskeletal conditions of upper extremities (Hudak et al., 1996). The instrument has 

shown moderate to strong psychometric properties (Slobogean, Noonan & O´Brien, 2010) 

and Atroshi, Gummesson, Andersson, Dahlgren and Johansson (2000) have found the 

Swedish version of the DASH instrument both reliable and valid. 

A further functional-related measurement is the Profile Fitness Mapping, PFM, 

developed in a rehabilitation clinic in Sweden, the Alfta Rehab Center, 1992-1994. The 

instrument has shown to be both reliable and valid (Björklund, Hamberg, Heiden & 

Barnekow-Bergkvist, 2007).
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In sum, the described measurements of pain compose the base of several 

important aspects of the perception of pain which are critical to consider in the evaluation of 

pain experience within chronic pain patients (Kerns et al., 1985). 

Purpose

The objective with the original study was to focus on the effect of three different 

interventions (strength training, neck coordination training and massage) in women with 

chronic, non-specific neck-shoulder pain. The main outcome measures were the clinical tests 

of sensorimotor function, on which the study’s hypothesis was built upon. The original study 

also included a variety of self-rated questionnaires reflecting different dimensions of pain. 

The purpose with the present study, as an additional part of the original study, was threefold. 

First, to give an overview how different dimensions of pain can be measured. Second, how 

they relate to each other. Third, how people with chronic non-specific neck-shoulder pain 

differ from healthy controls in these dimensions. The dimensions covered are both

neurophysiological- and cognitive-, behavioral- and emotional domains (i.e. psychological

domains) and functional- and health-related domains. Additionally, in relation to the main 

purposes the multidimensionality of the perception of pain is stressed and discussed. 

Furthermore, according to the FAM central mechanisms in the development of chronic pain 

are fear and avoidance (Vlaeyen & Linton, 2000) where catastrophizing and kinesiophobia are 

suggested to be predictive factors of disability and depression (Nieto et al., 2009). Therefore, 

in the present study the model is incorporated in order to demonstrate the multidimensionality 

of pain and whether patterns of the model can be recognized within the neck pain participants 

are analyzed.
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Methods

Study Design

The study is a randomized controlled mixed design. It is clinical and composes 

of both cross-sectional and longitudinal examinations. For further information see (Björklund, 

2008).

Briefly, the design composes of 3 intervention groups, a control group and a 

“treatment as usual” group who are all tested at baseline. The three interventions last for 11 

weeks followed by post-test, 6-months- and 12-months- follow up tests.  

Participants

The study included a total of 150 participants, all Swedish women between 25-

65 years of age. 117 were categorized with chronic non-specific neck-shoulder pain (NS) 

which had lasted for at least three months. 33 were age-matched healthy controls (CON)

without neck-shoulder pain who served as a control group at baseline. In the NS group the 

mean age was 52 years (SD 8,82) and the mean duration of pain was 137 months (SD 96,38). 

There were no significant differences between the intervention groups in any of the above 

described characteristics. 

Sampling Procedures

The NS participants were recruited within the employed in the municipality of 

Gävle and the county council of Gävleborg, also women who were not employed within the 

municipality or the county council, living in Gävle and environs and in the municipality of 

Sandviken were recruited. The total basis of recruitment sample was 9113 women.  The 

recruitment processed lasted between the first of March and the first of September in 2008, 

through the social insurance office of Gävleborg, the primary care county of council of Gävle, 

and the occupational health care services of the municipality and the county of council. Also, 

notices were placed in receptions of physiotherapists within Gävle. The different instances 
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selected among women who were at present sick-listed or was/had been searching help for 

their neck-shoulder problems. 

The CON group, serving as the baseline control group, was recruited by the 

personnel departments of the municipality of Gävle and the county council of Gävle. 

Inclusion criteria for the NS participants were women between 25 and 65 years 

of age with chronic neck-shoulder problems with duration of at least three months, decreased 

physical functioning related to neck pain measured with the DASH (Hudak et al., 1996). To 

confirm the location of pain in the neck region pain drawings were used (Carnes, Ashby & 

Underwood, 2006) and the NS participants had to have outpointed the neck as ‘the most 

painful area’. The participants had to be Swedish speaking and be able to understand Swedish 

written instructions. All NS participants were examined by a physiotherapist. Exclusion 

criteria were pain related to trauma, specific conditions of rheumatic-, inflammatory- or 

neurological disease, fibromyalgia, signs of back-, neck- or shoulder surgery or fracture, pain 

related to cervical rhizopathia or signs of vestibular dysfunction. Also, women with problems, 

pain or injuries in legs or feet during the last year and those who had been doing regular 

strenuous training during the last six months were excluded. They who could not be 

categorized according to any of the three following diagnosis of criteria were excluded as 

well: tension neck syndrome, cervicalgia or trapeziusmyalgia.

After the verifying evaluation the participants admitted and confirmed to the 

study. The study was agreed by the Regional Ethical Review Board in Uppsala, Sweden. 

According to the declaration of Helsinki written consent was obtained from all participants.  

Measurements

Clinical tests. The clinical tests comprise of five sensorimotor function tests, 

self-rated pain intensity and self-rated muscle tenderness. For further information of the 

sensorimotor tests see Röijezon, 2009. Muscle tenderness is measured with an electronic 
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pressure algometer administrating the Pressure Pain Threshold (PPT) within the muscle 

tissue. The algometer (Somedic Production AB, Sollentuna, Sweden) is assessed for three 

neck-shoulder points: the trapezius muscle (PPT Tr), the scapular insertion of the levator 

scapulae muscle (PPT LS) and the suboccipital insertion of spinal extensor muscles (PPT SE). 

The pressure algometer is hold by hand, and gradually, compression pressure is increased 

onto the muscle tissue and the participant presses a button when the sensation of pressure 

turns over to a sensation of pain. At this point compression is interrupted and the pressure is 

released (Ylinen et al., 2005). To clarify the possibility that the tests might have induced pain 

a measure of self-rated pain intensity is assessed. It is evaluated by a 0 to 10 (0 = no pain, 10 

= worst pain possible) numeric rating scale (NRS) (Dworkin et al., 2005). 

The clinical examination starts with the sensorimotor tests, followed by the 

evaluation of muscle tenderness (PPT), and immediately before the first test and after each of 

the following, participants rates their perceived pain intensity (NRS 1, 2, 3, 4, 5, 6 and 7).  

Self-rated questionnaires. Pain drawings were used by drawing simple lines on 

a human figure in order for participants to point to their pain (Carnes et al., 2006). 

Pain intensity was measured by the 11-point NRS where participants were 

instructed to rate their perceived pain averaged across the last week on a scale between 0 (no 

pain) to 10 (worst pain possible) (Dworkin et al., 2005).

MPI-S is used to evaluate the psychosocial and behavioral dimensions of pain 

(Bergström et al., 1999). The MPI-S consists of one psychosocial and one behavioral part 

with a total of eight scales and 34 items (Bergström, Bodin, Jensen, Linton & Nygren, 2001), 

each item with a 7-point numerical response scale, where higher scores correspond to higher 

levels of the pain-related dimensions (Jakobsson, 2009). The first part comprises of 22 items 

in 5 scales: pain severity (PS), interference (Int), perceived life control (PLC), affective 

distress (AD) and social support (SS). The second part consists of 12 items in 3 scales: 
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punishing responses (PR), solicitous responses (SR) and distracting responses (DR) 

(Bergström et al., 1999). 

Health related quality of life is measured by the SF-36 (Sullivan, Karlsson & 

Ware, 1995) and the EQ-5D (Brooks & the EuroQol Group, 1996). SF-36 consists of a 36-

item scale distributed in eight dimensions of health and wellbeing, where four represent 

measures of physical health (physical functioning, role limitations because of physical health 

problems, bodily pain, social functioning) and four represent mental health (general mental 

health, role limitations because of emotional problems, vitality, general health perceptions). 

Higher scores of the items reflects better health and the scores in each scale are coded, 

summed and converted into a scale ranging from 0 (worst possible health state) to 100 (best 

possible health state) according to specific score algorithms (Sullivan, Karlsson & Ware, 

1995). The two summary components, PCS and MCS, are scored by the use of norm-based 

methods and higher scores point to better physiological or mental health (Rezai et al., 2009). 

In the current study the PCS and MCS are used as well as the subscales which have shown the 

highest level of internal consistency reliability: physical functioning and mental health 

(McHorney et al., 1994). The EQ-5D comprises of two parts, the EQ-5D descriptive system 

and the EQ visual analogue system (EQ-VAS). The EQ-5D descriptive system defines self-

perceived health states by 5 dimensions of quality of life which are mobility, self-care, usual 

activities, pain/discomfort and anxiety/depression. For each dimension there is a 3-level 

response option (no problems, moderate problems or extreme problems) which is coded 1 to 3

where a higher number reflects severer problems. This results in different combinations of the 

5 digit codes describing different health states. By application of a value set, the health states 

are converted into summary index scores ranging from 0 to 1, where 1 represent the best 

possible health state and 0 represent the worst possible health state. The EQ-5D value sets 

have been derived from several countries (EuroQol group, 2009). Since Sweden has not got a 
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value set of its own, the UK value set has been applied in the present study. The other part of 

the instrument, the EQ-VAS, measures self-rated current health state according to a 

“thermometer” calibrated from 0-100, where 0 refers to “worst imaginable health state” and 

100 to “best imaginable health state” (Brooks & the EuroQol Group, 1996).  

Different strategies used to cope with pain are assessed by the CSQ (Rosenstiel 

& Keefe, 1983). The questionnaire consists of eight coping strategies where six are cognitive 

(diverting attention, reinterpreting pain sensations, coping self-statements, ignoring pain 

sensations, praying or hoping and catastrophizing) and two are behavioral (increasing activity 

level and increasing pain behaviors. Each strategy is measured with subscales of 6 items each 

with a 7-point response scale, where 0 = never, 3 = sometimes and 6 = always. The 

instrument has two further items; to control pain and ability to decrease pain, with purpose to 

assess the overall effectiveness of coping strategies (Rosenstiel & Keefe, 1983). In the current 

study the only subscale considered is the Catastrophizing subscale which measures the 

tendency to react to pain with thoughts of negative character such as helplessness and 

pessimism (Stewart et al., 2001).

The MADRS-S is used to measure core symptoms of depression (Svanborg & 

Åsberg, 1994). The MADRS-S consists of 9 items (mood, feelings of unease, sleep, appetite, 

ability to concentrate, initiative, emotional involvement, pessimism and zest for life). Each 

item has 7 response options and the total score is computed by summarizing the scores of the 

9 items where higher scores indicate severer symptoms of depression (Fantino & Moore, 

2009).

To assess different dimensions of psychological well-being RPWS is used (Ryff, 

1989). The RPWS is based on 6 subscales of theoretical characteristics of mental health. The 

characteristics are self-acceptance, positive relations to others, autonomy, environmental 

mastery, purpose in life and personal growth (Ryff, 1989). Each subscale in the original 
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instrument comprised of 20 items (i.e. a total of 120 items). At present, shorter versions with 

14, 9, 7 or 3 items per dimension are widely used (Abbott et al., 2006). The response scale of 

each item is set to 1-6 ranging between strongly agree to strongly disagree (Ryff, 1989) where 

higher scores represent higher degree of psychological wellbeing (Lindfors et al., 2006). In 

the present study a summary score of the 3-item scales version is used.

The Swedish version of the Tampa Scale of Kinesiophobia is used to evaluate 

the role of fear of movement (Lundberg et al., 2004). The TSK is a 17-item self-administered 

questionnaire where each item has a 4-point Likert scale with scoring alternatives leveled 

from “strongly disagree” to “strongly agree”. A high degree of kinesiophobia is indicated by a 

high value on the TSK. A total score (17-68) is calculated after inversion of the scores of 

items 4, 8, 12 and 16 (Lundberg et al., 2004) which is finally converted into a normalized 

scale from 0 to 100.

Two region-specific questionnaires were used to measure disabilities and 

symptoms in upper extremities and the neck. These were the NDI (Wainner et al., 2003) and 

the DASH (Atroshi et al., 2000). The most widely used instrument scale for neck pain patients 

is the NDI (Pietrobon, 2002) and is therefore chosen to represent the measure of disability that 

according to the FAM is a consequence of catastrophizing and fear of movement behavior in 

chronic pain patients (Nieto et al., 2009). The NDI consists of ten items, of which seven are 

linked to daily living activities, two to pain, and one to concentration. Every item is scaled 

from 0 to 5, where higher scores represent higher levels of disability (Wainner et al., 2003). 

The scores are summarized and calculated as percentages of the maximal pain and disability 

(Pietrobon et al., 2002). The DASH comprises of a 30-item symptom/disability scale (Atroshi 

et al., 2000). Each item has a 5-point Likert scale response alternative, ranging from “no 

difficulty” or “no symptoms” to “unable to perform” or “very harsh symptoms”. The scores 
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for all questions are summarized and converted into a normalized scale ranging from 0 = no 

disability to 100 = the severest disability (Atroshi et al., 2000). 

To assess self-estimated symptoms and functional limitations the PFM is used 

(Björklund et al., 2007). The PFM comprises of 2 back-specific scales designed for the 

measurement of self-assessed symptoms and functional limitations. The symptom scale 

consists of 27 items and measures both the frequency and the intensity of the symptoms 

experienced. For each item 2 response scales of 6 options are given where a higher number in 

each of the scales indicates higher frequency and higher intensity of symptoms. The 

functional limitation scale consists of 28 items of elementary activities, each item with a 

response scale of 6 options, where a higher number refers to severer problems to perform the 

activity (Björklund et al., 2007). 

In addition there is one question about sick-leave and one question about health-

care utilization. 

Procedure

After tests at baseline the NS participants were randomized into three 

interventions; 35 into best available treatment which referred to adjusted strength training for 

the neck, shoulders and arms, 35 into index treatment which referred to specific neck 

coordination training, and 33 into sham treatment which comprised of classic massage.

Regarding self-activation of the participants in the different interventions, the strength 

training and the neck coordination training referred to as “active” interventions and the classic 

massage referred to as a “passive” intervention. The duration and frequency of the 

interventions were set to 11 weeks, 30 minutes of individual sessions, two times a week. 

Beyond the three intervention groups there is a “treatment as usual” (TAU) group which takes 

care of by the national health service in usual manner and does go through any intervention in 

the study.
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Self-rated questionnaires were answered by the participants the week before 

clinical tests of sensorimotor function and muscle tenderness. An overview of the subgroups 

and division of participation of the participants are presented in table 1. 

The study was single blinded where the group allocation was concealed during 

data processing and analyses.

Table 1

Overview for participation groups and occasions of measures and questionnaires

Pre-test Post-test 6-months follow-up 12-months follow up

Clinical tests NS, CONT NS NS

RPWS NS, CONT, TAU NS NS, TAU NS, TAU

MADRS NS, CONT, TAU NS NS, TAU NS, TAU

SF-36 NS, CONT, TAU NS NS, TAU NS, TAU

MPI-S NS, TAU NS NS, TAU NS, TAU

CSQ NS, TAU NS NS, TAU NS, TAU

TSK NS, TAU NS NS, TAU NS, TAU

DASH NS, TAU NS NS, TAU NS, TAU

NDI NS, TAU NS NS, TAU NS, TAU

EQ-5D NS, TAU NS NS, TAU NS, TAU

PFM NS, TAU NS NS, TAU NS, TAU

NRS NS, TAU NS NS, TAU NS, TAU

NS = Non-specific neck pain (Strength, Neck coordination, Massage), CONT = Healthy controls, TAU = Treatment as usual

(n: Pre-test, Post-test, 6-months) for Strength (n: 33-35, 28, 28), Neck coordination (n: 35, 28-30, 29), Massage (n: 32-33, 31, 
31), CONT (n: 32-33)

(In the present study the TAU group and the 12-months follow-up occasion have not been investigated any further)

Interventions.

Strength training for the neck-shoulders-arms. The training program is 

focused on the neck, shoulders and upper extremities in five different exercises, of which at 

least two are specifically directed to the muscles of the neck (Waling, Sundelin, Ahlgren & 
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Järvholm, 2000). The training is performed with dumbbells and pulling machines. For further 

information see Waling et al. (2000) and Ylinen et al. (2005).

Neck coordination training. The rationale of the neck coordination exercise is 

to balance a metal ball on a plate which is fastened on the head of the participant. The 

exercise is performed in a sitting position in an adjustable office chair, and the participant is, 

through mirrors, provided with continuous visual feedback of him/her self from above. The 

instructions are to move the ball from a starting position of the head to the centre of the plate, 

by tilting the plate with controlled movements, and hold it still for three seconds. After 47 

seconds, if the task is not successfully completed, the participant is given the instruction to 

move the ball to another starting point. Depending on how well the participant succeeds with 

the exercise the difficulty is increased by changing the surface of the plate with purpose to 

change the rolling resistance (Röijezon, Björklund, Bergenheim & Djupsjöbacka, 2008). 

For further information see Röijezon et al. (2008).

Massage. The massage treatment is performed by classic massage technique (for 

further information see http://www.alternativmedicin.se/sok/Beh-073.html ) by an educated 

massage therapist and intended the upper part of the body (half-body massage).

Data processing. All the analyses were performed using the Predictive 

Analytics Software 18.0 (PASW 18.0). The first step of the data process involved validation 

of about 10 % of selected data input. Data from pre-test, post-test and 6-months follow-up 

have been organized into a common PASW data matrix. Raw data from post-test and 6-

months follow-up have been sorted and converted from raw data files into the PASW data 

matrix. 
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Results

Values and scores from selected clinical tests and self-rated questionnaires from 

baseline were compared between the NS and CONT participants using one-way ANOVAs. 

Means (SD) for the 2 groups are presented in table 2.

Table 2

Means (SD) of measures and questionnaires for healthy controls and non-specific neck pain participants at 

baseline

CONT NS 

PPT Trapezius m 

PPT Levator scapulae m

PPT Spinal extensor m

323,30 (214,88)

443,58 (225,08)

275,35 (120,21)

188,75 (73,95)

237,95 (108,75)

154,91 (57,92)

NRS 1

NRS 6

NRS 7

0,09 (0,29)

0,15 (0,44)

0,30 (0,77)

3,50 (2,03)

4,70 (2,06)

4,76 (2,15)

SF-36 PCS

SF-36 MCS

55,58 (3,65)

51,25 (8,46)

40,61 (7,38)

47,03 (10,33)

RPWS 86,30 (7,93) 80,10 (9,41)

MADRS 3,52 (3,72) 9,70 (5,66)

Note. The differences between the CONT and NS participants are significant in all presented measures and 
questionnaires. 

Significant differences of means were found between CONT and NS patients in 

the 3 PPT measures and the NRS ratings in the clinical tests: PPT Tr [F (1,133) = 29,58, p

<0,05], PPT LS [F (1,133) = 49,80, p < 0,05], PPT SE [F (1,133) = 60,03, p < 0,05]. NRS 1 

[F (1,133) = 91,71, p < 0,05], NRS 6 [F (1,133) = 157,15, p < 0,05] and NRS 7 [F(1,133) = 

136,02, p < 0,05]. In the SF-36 significant differences were found in both the physical (PCS) 

and the mental (MCS) component summary scores: PCS [F (1,131) = 121,78, p < 0,05] and 
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MCS [F (1,131) = 4,40, p < 0,05]. In the psychological wellbeing summary score (RPWS) 

and the depression scale (MADRS) significant differences between the groups were found as 

well: RPWS [F (1,134) = 11,68, p < 0,05] and MADRS [F (1,132) = 34,43, p < 0,05]. 

Pearson’s correlation coefficient, r, was used to determine the degree of 

relationships between the different measures. A summarizing correlation matrix is presented 

in table 3. 

In order to investigate whether there was a difference in measuring pain in the 

clinical assessment compared to the questionnaire assessment paired sample t-test was used 

for the NS group at baseline. Significant differences of means were found between the NRS 

rating in the questionnaire assessment and the NRS ratings in the clinical assessment (NRS 1, 

NRS 6 and NRS 7), where the NRS rating in the questionnaire was significantly higher 

compared to NRS 1, NRS6 and NRS 7 in the clinical assessment.   

Pearson’s correlation analysis was applied to examine how the physical and 

mental subscales of the SF-36 with the highest internal consistency reliability, according to 

Mc Horney et al. (1994), did correlate to PCS and MCS. The result reveals strong significant 

correlations between MH and MCS [r (101) = 0,83, p < 0,01] and between PF and PCS [r 

(101) = 0,69, p < 0.01]. No correlations were found between MH and PCS or between PF and 

MCS. 

One-way ANOVAs were used to determine differences between the 

interventions at baseline. No significant differences between the groups were found for PPT 

Tr, PPT LS, PPT SE, RPWS, MPI, PFM, CAT, NDI, TSK, NRS, DASH, SF-36 and EQ-5D 

VAS. For NRS 1, NRS 6 and NRS 7 in the clinical assessment, for MADRS and for EQ-5D D 

significant differences were revealed between the groups. Post-hoc tests with Bonferroni 

corrections showed that for NRS 1, NRS 6 and NRS 7 in the clinical assessment the 

differences were found between the massage and neck coordination, in MADRS the
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Table 3

Correlations between measures and questionnaires at baseline 

PPT Tr PPT LS PPT SE NRS 1 NRS 6 NRS 7 RPWS MADRS PCS MCS EQ-5D D EQ-5D V NRS

PPT Tr 1 0,86** 0,82** -0,20* -0,33** -0,24* 0,23* 0,02 0,12 -0,04 0,06 0,01 -0,07

PPT LS 0,86** 1 0,82** -0,17 -0,33** -0,24* 0,21* -0,02 0,15 0,03 0,07 0,03 -0,14

PPT SE 0,82** 0,82** 1 -0,13 -0,28** -0,21* 0,10 0,05 0,11 -0,07 0,03 0,01 -0,02

NRS 1 -0,20* -0,17 -0,13 1 0,69** 0,54** -0,04 0,03 -0,28** -0,01 -0,33** -0,20* 0,55**

NRS 6 -0,33** -0,33** -0,28** 0,69** 1 0,82** -0,18 0,24* -0,24* -0,15 -0,41** -0,34** 0,48**

NRS 7 -0,24* -0,24* -0,21* 0,54** 0,82** 1 -0,17 0,22* -0,29** -0,09 -0,27** -0,40** 0,42**

RPWS 0,23* 0,21* 0,10 -0,04 -0,18 -0,17 1 -0,53** 0,23* 0,60** 0,22* 0,27** -0,05

MADRS 0,02 -0,02 0,05 0,03 0,24* 0,22* -0,53** 1 -0,24* -0,69** -0,37** -0,39** 0,12

PCS 0,12 0,15 0,11 -0,28** -0,24* -0,29** 0,23* -0,24* 1 -0,05 0,27** 0,28** -0,33**

MCS -0,04 0,03 -0,07 -0,01 -0,15 -0,09 0,60** -0,69** -0,05 1 0,38** 0,33** -0,16

EQ-5D D 0,06 0,07 0,03 -0,33** -0,41** -0,27** 0,22* -0,37** 0,27** 0,38** 1 0,33** -0,46**

EQ-5D V 0,01 0,03 0,01 -0,20* -0,34** -0,40** 0,27** -0,39** 0,28** 0,33** 0,33** 1 0,31**

NRS -0,07 -0,14 -0,02 0,55** 0,48** 0,42** -0,05 0,12 -0,33** -0,16 -0,46** -0,31** 1

** Correlation is significant at the 0,01 level (2-tailed)

* Correlation is significant at the 0,05 level (2-tailed)
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PPT Tr PPT LS PPT SE NRS 1 NRS 6 NRS 7 RPWS MADRS PCS MCS EQ-5D D EQ-5D V NRS

MPI PS -0,09 -0,12 -0,04 0,53** 0,48** 0,37** 0,18 0,32** -0,54** -0,24* -0,48** -0,49** 0,63**

MPI Int -0,15 -0,16 -0,12 0,29** 0,32** 0,27** -0,37** 0,48** -0,64** -0,37** -0,49** -0,52** 0,38**

MPI PLC -0,02 -0,01 -0,10 -0,21* -0,17 0,09 0,45** -0,49** 0,54** 0,38** 0,35** 0,32** -0,26**

PMI AD -0,07 -0,17 -0,05 0,02 0,12 0,04 -0,30** 0,49** -0,16 -0,53** -0,33** -0,21* 0,20*

MPI SS 0,08 0,05 0,05 0,26** 0,11 0,04 0,24* -0,17 -0,09 0,19 0,06 0,07 0,19

MPI PR -0,09 -0,09 -0,07 0,18 0,24* 0,05 -0,36** 0,25* -0,23* -0,29** -0,35** -0,11 0,14

MPI SR 0,08 0,12 0,03 0,09 0,11 0,10 0,11 -0,002 -0,04 0,03 -0,05 -0,12 0,06

MPI DR 0,05 0,01 -0,06 0,01 0,09 0,08 0,10 0,08 0,002 0,04 0,02 -0,10 0,02

PFM -0,06 -0,07 -0,11 -0,30** -0,44** -0,48** 0,32** -0,46** 0,52** 0,25* 0,36** 0,46** -0,43**

NDI -0,09 -0,12 -0,07 0,36** 0,52** 0,48** -0,40** 0,39** -0,59** -0,24* -0,47** -0,53** 0,39**

DASH -0,09 -0,16 -0,13 0,29** 0,32** 0,31** -0,30** 0,34** -0,67** -0,13 -0,30** -0,30** 0,40**

CAT -0,06 -0,05 -0,003 0,25* 0,21* 0,12 -0,20* 0,30** -0,33** -0,27* -0,40** -0,25* 0,35**

TSK 0,07 0,03 0,13 0,09 0,16 0,15 -0,31** 0,19 -0,13 -0,33** -0,29** -0,27** 0,24*

** Correlation is significant at the 0,01 level (2-tailed)

* Correlation is significant at the 0,05 level (2-tailed)
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MPI PS MPI Int MPI PLC MPI AD MPI SS MPI PR MPI SR MPI DR PFM NDI DASH CAT TSK

MPI PS 1 0,72** -0,42** 0,31** 0,24* 0,31** 0,17 0,12 -0,65** 0,66** 0,54** 0,46** 0,24*

MPI Int 0,72** 1 -0,56** 0,44** 0,12 0,31** 0,18 0,16 -0,62** 0,70** 0,66** 0,47** 0,24*

MPI PLC -0,42** -0,56** 1 -0,32** 0,12 -0,35** -0,06 0,12 0,47** -0,41** -0,44** -0,33** -0,22*

MPI AD 0,31** 0,44** -0,32** 1 0,03 0,14 0,02 0,02 -0,32** 0,31** 0,33** 0,35** 0,17

MPI SS 0,24* 0,12 0,12 0,03 1 -0,20 0,60** 0,54** 0,03 0,05 -0,01 0,18 0,10

MPI PR 0,31** 0,31** -0,35** 0,14 -0,02 1 -0,02 -0,02 -0,18 0,31** 0,26** 0,23* 0,16

MPI SR 0,17 0,18 -0,06 0,02 0,60** -0,02 1 0,71** -0,03 0,04 -0,03 0,17 0,18

MPI DR 0,12 0,16 0,12 0,02 0,54** -0,02 0,71** 1 0,02 0,01 -0,03 0,15 0,02

PFM -0,65** -0,62** 0,47** -0,32** 0,03 -0,18 -0,03 0,02 1 -0,73** -0,69** -0,35** -0,17

NDI 0,66** 0,70** -0,41** 0,31** 0,05 0,31** 0,04 0,01 -0,73** 1 0,69** 0,38** 0,22*

DASH 0,54** 0,66** -0,44** 0,33** -0,01 0,26** -0,03 -0,03 -0,69** 0,69** 1 0,39** 0,20*

CAT 0,46** 0,47** -0,33** 0,35** 0,18 0,23* 0,17 0,15 -0,35** 0,38** 0,39** 1 0,43**

TSK 0,24* 0,24* -0,22* 0,17 0,10 0,16 0,18 0,02 -0,17 0,22* 0,20* 0,43** 1

** Correlation is significant at the 0,01 level (2-tailed)

* Correlation is significant at the 0,05 level (2-tailed)
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difference laid within the strength and massage. In EQ-5D D the difference laid between both 

the strength and massage and between the neck coordination and massage.

Table 4

Means (SD) of measures and self-rating questionnaires at pre-test, post-test and at 6-months follow 

up for non- specific neck pain participants

Pre-test Post-test 6-months

PPT Trapezius m

PPT Levator scapulae m

PPT Spinal extensor m

188.75 (73.95)

237.95 (108.75)

154.91 (57.92)

219.32 (76.70)

268.38 (96.75)

180.72 (57.12)

205.35 (76.42)

246.77 (96.05)

169.40 (59.33)

NRS 1

NRS 6

NRS 7

3.50 (2.03)

4.70 (2.06)

4.76 (2.15)

2.56 (1.90)

3.44 (2.04)

3.53 (1.99)

2.66 (2.05)

3.80 (2.19)

3.93 (2.27)

RPWS 80.10 (9.41) 80.71 (10.25) 81.58 (10.87)

MADRS-S 9.70 (5.66) 7.47 (5.71) 6.95 (5.57)

SF 36 PCS

SF 36 MCS

40.61 (7.38)

47.03 (10.33)

44.56 (7.46)

48.87 (9.54)

44.15 (7.66)

50.36 (9.13)

MPI Pain severity

MPI Interference

MPI Life control

MPI Affective distress

MPI Social support

MPI Punishing responses

MPI Solicitous responses

MPI Distracting responses

5.54 (2.14)

23.96 (13.76)

14.79 (4.45)

8.05 (2.17)

6.13 (3.36)

2.75 (3.01)

13.31 (8.19)

7.31 (4.50)

3.67 (2.06)

16.50 (11.60)

16.06 (4.36)

7.56 (1.95)

5.75 (3.70)

2.44 (2.93)

12.91 (9.02)

6.83 (5.59)

3.90 (2.01)

16.70 (11.47)

17.05 (4.33)

7.06 (2.10)

5.69 (3.58)

2.02 (2.40)

12.51 (9.34)

6.32 (5.22)

PFM 62.45 (11.22) 74.30 (12.21) 73.71 (13.16)

CSQ Catastrophizing 21.45 (17.65) 16.79 (14.47) 16.13 (13.71)

NDI 28.37 (10.58) 21.46 (11.09) 22.02 (11.81)

EQ-5D Descriptive

EQ-5D VAS

0.69 (0.17)

65.43 (16.06)

0.75 (0.14)

70.90 (17.02)

0.76 (0.14)

73.70 (16.30)

TSK 27.21 (13.04) 22.68 (12.43) 23.70 (12.66)

NRS 5.38 (1.57) 3.79 (1.63) 4.03 (1.89)

DASH 28.48 (13.92) 18.25 (11.27) 18.67 (11.86)
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The means (SD) from selected clinical tests and self-rated questionnaires from 

pre-test, post-test and 6-months follow-up are presented in table 4.

In relation to the fear-avoidance model were further sub-analysis conducted 

since factors within the model demonstrated following relations: significant correlations 

between the NDI and the TSK, the CAT and the MADRS, between the TSK and the CAT and 

between the CAT and the MADRS. As a first step in these sub-analysis the participants were 

divided in two groups of equal size, high-low, based on their TSK-score (split-half score = 

25.49). They were also classified in two categories, active (strength, neck coordination) and 

passive (massage, tau), by type of treatment. Next step were conducted by mixed-model 

three-way ANOVAs, with kinesiophobia (high-low), treatment (active-passive) and occasion 

(pre-6 months) as factors. With MADRS as dependent variable the analysis showed a 

significant effect for occasion [F (1,89) = 11,26, p < 0,01], consisting of lower scores at the 6-

month follow-up compared to the pre-test. However, there were no significant effects of level 

of kinesiophobia, treatment or any type of interaction effects. Same type of analysis with NDI 

as dependent variable also revealed a significant effect for occasion [F (1,90) = 28,53, p < 

0,01], with lower scores at the 6-month follow-up compared to the pre-test. However, neither 

could this ANOVA reveal more interesting findings in relation to the fear-avoidance model 

since there were no significant effects of level of kinesiophobia, treatment or any type of 

interaction effects. 

Discussion    

According to the modern view of pain as multidimensional, several factors need 

to be considered in an examination of a chronic pain patient (Bergström, 2007). In order to 

facilitate the evaluation there are today several instruments available measuring different 

dimensions of pain (Linton, 1992). The present study was based upon a large set of data 

where measures of different dimensions of pain have been done at different occasions and 
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within different intervention groups. The attempt with the present study was to give support to 

the multidimensional view of pain in chronic non-specific neck-shoulder pain (NS) 

participants. This was done by investigating the relation between different measurements of 

pain, and compare dimensions of pain between the NS participants and healthy controls 

(CON). Further, the results from active versus passive treatment were inspected in relation to 

the fear-avoidance model (FAM) and the gate control theory of pain (GCTP).

Non-Specific Neck Pain Participants versus Healthy Controls

The CON group differed significantly from the NS group in muscle tenderness, 

psychological well-being, depression and health-related quality of life, which strengthens the 

view of pain as a multidimensional phenomenon. The difference in muscle tenderness may 

give substance to a generalized alteration of pressure pain perception (Geisser et al., 2003) 

within the NS group, which would confirm a physiological dimension of pain. The differences 

in pain intensity rating, psychological wellbeing, health-related quality of life and depression 

indicate the relevance of dimensions of pain beyond the physiological domain. These 

differences may fit in to the GCTP and the fact that the pain signals may be modified or 

blocked in the CNS (Linton, 1992). Compared to the CON the NS group rated their pain as 

higher, their psychological wellbeing and health as worse and they showed more symptoms of 

depression. Even though these factors rarely cause pain, they may, according to the GCTP, 

attribute to reduced levels of endogenous opiates or increased levels of excitatory 

neurotransmitters, and thereby the opening of the gate (Clancy & McVicar, 1992), which 

would trigger or exacerbate an episode of pain and/or help to maintain a pain disorder 

(DeLeo, 2006). 

Associations 

The current findings are consistent with previous studies showing on 

associations between neck pain and different psychological and health-related variables, for 
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example between pain intensity and health-related quality of life (Laursen et al., 2005), 

between neck disability and pain intensity (Chiu, Lam & Hedley, 2005) and between neck 

disability and depression, kinesiophobia and catastrophizing (Nieto et al., 2009). These 

associations support the view of pain as a multidimensional phenomenon. 

Chronic Non-Specific Neck-Shoulder Pain

The NS participants rated their pain intensity level significantly higher in the 

questionnaire assessment compared to the clinical assessment. In the clinical assessment they 

were instructed to rate their pain “right now” in order to indicate effects in pain intensity of 

the current clinical situation and its nature. In the questionnaire assessment the instruction was 

to rate the average pain of the last week. This leads to the assumption that the differences in 

the ratings may depend on the difference in situations. When averaging pain of the last week 

participants may have remembered “tops” where the pain was more intense, while in the 

clinical assessment the nature of the situation “right now” probably did not generate those

“tops” of pain. According to Laursen et al. (2005) there are difficulties with psychophysical 

measures of pain intensity in chronic pain patients. One confounding factor may be that when 

rating pain, even after detailed instructions, there may be a risk to include other pains not 

related to the pain problem asked for, for example headache or toothache. Another risk may 

be not to separate the perception of pain from other related emotions, such as depression and 

fear (Laursen et al., 2005). According to the GCTP and the view of pain as a 

multidimensional phenomenon, this is not a risk but a fact which may put measures of pain 

intensity and other uni-dimensional measures of pain into trouble. Furthermore, it goes in line 

with Bergström (2007) and the importance of considering several pain-related factors when 

evaluating chronic pain patients. Because, if psychological factors may trigger, exacerbate or 

maintain the perception of pain (DeLeo, 2006) the self-rated intensity of pain will be affected 

by these factors and not only having impact on them. Laursen et al. (2005) strengthened their 



Running head: MULTIDIMENSIONALITY OF CHRONIC NON-SPECIFIC NECK PAIN 36

reasoning of questioning the reliability of the pain intensity measurement by their findings 

that the correlations between pain intensity and the mental subscales of SF-36 were as strong 

as the correlations between pain intensity and the physical subscales of SF-36 which suggest 

that the measurement of pain intensity provides a multidimensional sensation of pain, not just 

intensity. In the present data sample there were strong correlations between the two most 

reliable subscales of the SF-36, physical functioning and mental health (McHorney et al., 

1994), and their summary components, physical component summary (PCS) and mental 

component summary (MCS), which motivates the use of the summary components in this 

case. However, in the present study the correlations described by Laursen et al. (2005) could 

not be seen between pain intensity and the mental summary component of the SF-36 neither 

in the clinical- nor in the questionnaire assessment which indicate that in the present data 

sample pain intensity to a larger extent relate to physical components of pain than to mental 

components of pain. This difference of associations between the two studies may depend on 

the different participant samples.

Interventions. One-way ANOVAs revealed that the intervention groups were 

similar in most cases at baseline since almost no significant differences were apparent 

between the groups. This finding reduced the risk of the possible confounding that effects 

could be explained by group differences before the intervention. The exceptions were the 

NRS 1, NRS 6, and NRS 7 in the clinical assessment, the MADRS-S and the EQ-5D 

Descriptive. The Post-hoc tests showed that the massage group was involved in all those 

differences, indicating that this group might differ in some cases from the strength group and 

the neck coordination group at baseline. On the other hand, as the three groups are similar in 

all other cases, the described differences might be due to the nature of some particular 

questionnaires.  
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The fear-avoidance model. In an examination of active versus passive 

treatment as a factor of kinesiophobia, the hypothesis was that the neck coordination group 

and the strength group would have a better result compared to the massage group and the 

treatment as usual group. The hypothesis was based upon several previous studies. In a study 

by Lundberg, Styf and Jansson (2009) the highest level of kinesiophobia was found within 

non-exercisers. Kori et al. (1990) suggested that kinesiophobia may be reduced by physical 

exercise programs, since the most effective treatments of phobias are suggested to be based on 

exposure. Waling et al. (2000) found that different exercise methods had similar effects on 

pain decrease compared to a control group, which leads to speculations that frequency, 

intensity and duration of training programs are more critical than the type of training in order 

to decrease pain. According to a study by Stewart et al. (2007), who studied the treatment 

effects in an exercise and advice group compared to a group with advice alone, the results 

showed that the latter did not produce as good improvements as the first. A speculation of the 

authors is that patients who take an “active” role in treatment may be more successful than 

patients who stay “passive”. This can be strengthen by Taimela, Takala, Asklöf, Seppälä and

Parviainen (2000) who found that the more active interventions, the more effective self-

reported benefits and reduction of pain. However, there are degrees of passivity in different 

“passive” treatments. For example Sherman, Cherkin, Hawkes, Miglioretti and Deyo (2009) 

found that compared to patients with a self-care book, patients who got therapeutic neck 

massage experienced lower levels of neck pain disability and pain intensity at 10 weeks 

follow-up. In the present study this would theoretically mean that the strength and neck 

coordination group would show lower levels of kinesiophobia after the treatment compared to 

the massage group, since the massage group is passive and its participants do not confront 

their fear as the participants in the active interventions. However, no significant differences 

between active versus passive treatment could be seen in the result. One possible reason might 
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be the relatively low level of kinesiophobia in the present data sample at baseline (mean = 

27,21, SD = 13,04). In the same way as the fear-avoidance model is most relevant in patients 

with high levels of kinesiophobia (Vlaeyen et al., 1995) the effect of different types of 

interventions may be dependent of levels of kinesiophobia. 

There were significant differences between occasions in both neck disability and 

symptoms of depression from pre-test to 6-months follow-up in the NS participants, where 

lower levels of neck disability and depression were shown in the 6-months follow-up. 

However, there were no differences between active versus passive treatment, between high 

versus low level of kinesiophobia or any interaction effects. This scenario does not quite fit 

the theoretical framework of previous studies. Further on, in accordance with the FAM, 

treatments effective in reducing kinesiophobia might decrease levels of pain, disability 

(Asmundson et al., 1990) and depression (Nieto et al., 2009). 

This sheds light to the complexity of the model and the importance of the 

carefulness needed to interpret it. First, correlations should not be confused with causal effects 

(Vlaeyen et al., 1995). Second, as most studies which have shown that fear-avoidance is a 

potent predictor of disability, pain and depression are cross-sectional (Vlaeyen & Linton, 

2000), further work with longitudinal studies are needed in order to explore whether these 

relationships are maintained and capable to predict long-term consequences (Turner et al., 

2002; Nieto et al., 2009).

The health aspect is not considered in the FAM, and since health seems to be a 

critical component in chronic pain (Mäntyselkä et al., 2003) and because it has been shown 

that patients with lower levels of catastrophizing shows better health-related quality of life 

and lower levels of pain intensity compared to patients with higher levels of catastrophizing 

(Poelsson, Börsbo & Gerdle, 2007) it would be interesting to examine its associations and 

causal relationship to the model in more detail.
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Finally, can the FAM be related to the GCTP in people with chronic non-

specific neck pain? The proposal of the GCTP by Melzack and Wall in 1965 implied a turning 

point in that it changed the total view of the phenomenon of pain, from the view of a single 

physiological pain mechanism to a multidimensional perspective where both physiological 

and psychological processes are comprised (DeLeo, 2006). The FAM would be a natural 

application of this approach. According to the GCTP, the gate mechanism is influenced by the 

activity of different types of fibres and by nerve impulses descending from the higher centres 

of the brain (Clancy & McVicar, 1992). The latter influencing factor is what may be attributed 

the FAM where higher levels of for example catastrophizing may decrease the production of 

endogenous opiates in the efferent pathways. This would lead to less inhibition of the release 

of excitatory neurotransmitters in the dorsal horn, which would open the gate, the pain signals 

would pass and the pain experience would be maintained.      

Conclusions

The results show that pain-related instruments measuring different dimensions 

of pain do associate and that chronic non-specific neck-shoulder pain participants differ to the 

healthy controls in other variables than in neck pain, such as health-related quality of life and 

depression. These findings reflect the multidimensionality of pain existing in chronic non-

specific neck-shoulder pain participants. Also, these results fit in the gate control theory of 

pain. However, apparent patterns of the fear-avoidance model were not noticeable in the 

current study which emphasizes the complexity of the model and that it should be interpreted 

with care. This also reflects the complexity of how dimensions of pain may integrate different 

in different people and interventions. Each person has a unique variety of anatomical, 

physiological, social and psychological properties. These properties can be applied to the gate 

control theory of pain in order to explain the subjectivity of the perception of pain (Clance & 
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McVicar, 1992), and finally, the integration of these properties in the perception of pain can 

reflect the modern view of pain as a multidimensional phenomenon.
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