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Abstract

Neck pain is a prevalent musculoskeletal problem that consumes considerable NHS
resources. The socioeconomic impact for individuals, industry and society 1s high.

However research into the management of neck pain 1s sparse. Reviews of the evidence

revealed relatively little high quality evidence relating to the development, progression
and management of non-specific neck pain. There 1s emerging evidence for the use of
dynamic strengthening, proprioceptive and postural exercises for neck pain, although it
is not known whether group exercise based on this emerging evidence is effective
compared to usual physiotherapy. There is little evidence for prognostic factors for the
progression of neck pain or outcome of treatment. Consequently clinicians are unable
to predict which patients are likely to develop recurrent, persistent or chronic problems
and have difficulty directing patients towards the most effective treatment approaches.
Finally, there is anecdotal understanding that neck problems may lead to the
development of upper limb disability and that upper limb disability may influence
treatment outcome for patients with neck pain. Currently the relationship between neck
pain and upper limb disability remains unquantified. The information gained from these

reviews was utilised in the design of a randomised controlled trial to compare group

based Graded Exercise Treatment and Usual Physiotherapy (GET UP) for patients with

non-specific neck pain.

The first aim of this thesis was to investigate the effectiveness of a graded neck and
upper limb exercise programme (GET) compared with “usual physiotherapy” (UP). A
randomised controlled trial of 151 patients showed that patients receiving UP and GET
interventions had reduced neck pain and disability six months following intervention.
Neck pain and disability scores in the UP group reduced by 7.7% at six month follow-
up whilst those in the GET group reduced by 5.0%. For patients who completed
treatment as per protocol, GET (8.8%) was as effective as UP (9.0%). The second aim
was to investigate patient psychological, socio-demographic and physical variables
which predicted treatment outcome. After adjusting for baseline neck pain and
disability and treatment allocation, general linear modelling identified that, regardless of
intervention, deprivation status significantly predicted treatment outcome at six months.
In addition, baseline fear avoidance and treatment allocation interacted to predict six
month outcome. Patients with high fear avoidance were predicted to have better

outcome following GET. Those with low fear avoidance were predicted to have better
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outcome in UP. The final aim was to investigate the relationship between neck pain and
upper limb disability. Pair wise analysis revealed a strong positive correlation between
neck pain and disability and upper limb disability. Linear regression indicated that the
severity of upper limb disability was predicted by two main baseline variables: higher

NPQ scores and lower pain self efficacy scores.

In conclusion GET and UP produced small but clinically meaningful reductions in neck
pain and disability. Adherence to both forms of treatment, particularly GET, was a
problem. For the subgroup group of patients who adhered to the treatment protocol,
GET was as effective as UP, therefore the barriers to adhering with these treaments
need to be better understood by clinicians and researchers alike. The GET programme
appeared to be particularly beneficial for patients exhibiting high levels of fear
avoidance beliefs. Therefore patients with neck pain should be assessed for the
presence of fear avoidance beliefs and where appropriate directed towards active neck
and upper limb rehabilitation. Patients from areas of social deprivation fared less well
with physiotherapy than those from more affluent areas, regardless of intervention type.
There i1s a need for more research into the influence of deprivation on treatment
outcome. In particular there is a need to develop and evaluate innovative and targeted
approaches which are suitable for such patients. Finally, clinicians should be aware that
higher levels of neck pain and lower levels of pain self efficacy may provide an early
indication of the presence of upper limb disability. Effective ways of managing neck
related upper limb disability need further investigation since neither treatment was

effective at reducing upper limb disability.
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CHAPTER 1
INTRODUCTION, AIMS AND OUTLINE OF THE THESIS

1.1 INTRODUCTION & MOTIVATION FOR THIS THESIS

In this thesis the conservative management of neck pain is explored. Quantitative
methods were used firstly, to assess the effectiveness of two physiotherapy
interventions, namely: Graded Exercise Treatment (GET) and Usual Physiotherapy

(UP); secondly, to investigate predictors of outcome following GET or UP interventions

and thirdly, to explore the relationship between neck pain and upper limb disability.

The topics in this thesis were conceived out of the author’s experience of working with

patients with neck pain and developed following discussions with physiotherapy

colleagues. There was a general view that some patients with neck pain also
experienced associated upper limb disability, though we did not know how many. In
addition we agreed that our clinical practise at that time meant that upper limb disability
in these patients was not assessed or rehabilitated. We felt that we were at risk of
merely alleviating neck pain symptoms rather than rehabilitating neck and upper limb
function. We therefore became curious whether we could enhance treatment

effectiveness for these patients. There was little evidence to answer our questions so the

author developed a neck and upper limb exercise programme. It was piloted on a small

group of neck pain patients who were about to be discharged from usual physiotherapy.
Patients were asked to participate in between nine to 12 exercise classes over a six week

period. The patients who participated in the exercise class achieved on average 50%

reduction of their neck pain and disability. Naturally, this audit raised more questions

than answers. For example:
1) Some patients achieved total abolition of their symptoms, whilst one did not
improve at all. Why should this should be the case?
2) What is the relationship between neck pain and upper limb disability? Who
develops upper limb disability and why?

The overall success of this class in a small group of patients and the desire to answer

these questions has been the motivation for this present research. The neck and upper

limb exercise class is presented in this thesis as Graded Exercise Treatment (GET).
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1.2 INCIDENCE OF NECK PAIN

Neck pain is a common musculoskeletal problem that will affect a substantial
proportion of people at some point in their lives (Croft et al.,, 2001). The lifetime
prevalence of neck pain in different countries is high, with more than two thirds of
individuals experiencing a problem with neck pain at some point in their lives (Makela
et al., 1991; Cote et al., 1998). Approximately 34.4%-54% of the general population
experience neck pain in a 12 month period (Bovim et al., 1994; Cote et al., 2000;
Korhonen et al., 2003). The point prevalence ranges between 10-25% depending on the
population and the definition of neck pain (Westerling and Jonsson, 1980; Hasvold and
Johnsen, 1993; Cote et al., 1998; Hoving et al., 2002). Between 13.8% and 19.3% of
the general population report symptoms which last for six months or more (Brattberg et
al.,, 1989; Bovim et al., 1994). Approximately 10% of the general population report

severe levels of neck pain intensity with a further 5 % reporting severely disabling neck

pain (Cote et al., 1998).

Epidemiological information for the general UK population is sparse. Neck pain 1s one

of the four most commonly reported musculoskeletal disorders in the UK (Urwin et al.,
1998). Fourteen percent of a UK population complain of pain lasting for longer than a
week in a one-month period, although this figure is higher in more socially deprived
areas and lower in more affluent areas (Urwin et al., 1998; Lock et al., 1999). About
one third of the population experience some form of neck pain in a one-month period

(Hill et al., 2004), and around one fifth of previously pain free adults report a new
episode of neck pain in a one-year period (Croft et al., 2001). These figures appear

consistent with those for populations from other countries.

1.3 COURSE OF NECK PAIN

The literature regarding the course of neck pain is also sparse. Some authors suggest
that the majority of patients can expect to recover from an episode of neck pain
(Enthoven et al., 2004; Hoving et al., 2004). This may not be entirely accurate since
several studies show that the majority of neck patients continue to have pain and
disability after one year (Kjellman et al., 2002; Bot et al., 2005). There are indications
that the course of neck pain in the general population is similar to low back pain (LBP),
being highly variable, with a recurrent pattern of intermittent pain and disability over a
period of years (Croft et al., 2001; Cote et al., 2004). The greatest improvements 1in

pain and disability are likely to occur in the first one to three months after the onset of
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an episode of neck/shoulder pain. Thereafter only small amounts of change are likely to
occur (Oberg et al., 2003; Pernold et al., 2005). A study of UK adults with neck pain
demonstrated that approximately 48% of people continued to report persistence of neck
pain some 12 months later (Hill et al., 2004). This figure was higher (68%) in a similar
Dutch population (Bot et al., 2005). In the longer term (30 months), problems with
persistence of neck pain may be expected for as many as 88% of the population with
neck pain (Oberg et al., 2003). For the majority of individuals the severity of pain and
disability is not likely to increase markedly over a S year period (Pernold et al., 2005).
However, it is not known how many people with neck pain go onto develop functionally
limiting problems that warrant the attention of a health care professional. It has been

reported that 0.6% of the general Saskatchewan population develop disabling neck pain
each year and that a total of 5% of that population have significantly disabling neck pain

(Cote et al., 1998; Cote et al., 2004). This figure is likely to be similar in the UK.

14 COSTS ASSOCIATED WITH NECK PAIN.

Few studies have investigated the cost implications of neck pain to society and none
were found relating to UK populations. A Swedish study (Hansson and Hansson 2005)
estimated that the annual total costs for back and neck problems corresponded to 1% of
Gross National Product. In the Netherlands in 1996, the cost of neck pain was
calculated at $686.2 million i.e. around 0.1% of Gross Domestic Product at that time

(Borghouts et al., 1999). Of this figure, 23% was related to direct health care costs (e.g.

hospital, ambulance and general practice care etc) and 77% to indirect costs (e.g.

production loss, work absence etc). Of the direct health care costs, 84% (around $133
million) was due to paramedical cost, the majority of which were physiotherapy related.
These costs are now 10 years out of date, in a country with a population one quarter the

size of the UK. The overall cost implication of neck pain to the UK and the NHS is

therefore likely to be considerable.

The cost of physiotherapy management of neck pain in the UK has not been established.
In the UK, it has been estimated that 15.5%-22% of referrals to NHS physiotherapy
outpatient departments were for neck pain (Hackett et al., 1987; May 2003). A Finnish
study of 1123 general practice consultations for musculoskeletal pain identified that
back pain and neck pain were the conditions most frequently referred for physiotherapy
(Mantyselka et al., 2002). In a Dutch study of chronic, non-specific neck pain patients

seeking general practitioner care, 51% were referred for physiotherapy treatment
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(Borghouts et al., 1999). Once neck pain became chronic a large number (44%) of

patients continued to seek help from their GP annually (Borghouts et al., 1999).

Presumably, a proportion of these patients were given repeat referrals for physiotherapy.

In 1998 the annual cost of NHS and private sector physiotherapy for LBP was estimated

at £250 million (Maniadakis and Gray 2000). The prevalence rate of neck pain (14%)
was reported as being lower than LBP (23%), indicating that neck pain is possibly less
physiotherapy intensive than LBP (Urwin et al., 1998). However, one study reported
that the number of people with persistent neck pain 1s similar to the number
experiencing persistent LBP (Brattberg et al., 1989). This indicates that similar
physiotherapy resources may be expended in the management of neck and LBP.

Additionally, it appears that all forms of musculoskeletal disability are on the increase
(Maniadakis and Gray 2000). If this is the case then the cost implication of neck pain to
physiotherapy departments is assumed to be considerable. In addition, back and neck
pain, the consumption of health care resources tends to be highly skewed with about 6%

of the sufferers accounting for more than 50% of the costs (Linton and Ryberg 2000).

15 FACTORS ASSOCIATED WITH THE DEVELOPMENT AND
PROGRESSION OF NECK PAIN

The development and persistence of non-specific neck symptoms are probably related to
multiple factors (Borghouts et al., 1998; Linton, 2000; Ariens et al., 2001). Several
reviews have investigated the risk factors for the development of neck pain (Stock,
1991; Westgaard, 1999; Ariens et al., 2000; Ariens et al., 2001). Other reviews have
investigated the prognostic factors for the progression of neck pain (Borghouts et al.,

1998; Linton 2000). These reviews relied heavily on the results of cross-sectional and
case-control studies. Their conclusions therefore need to be treated cautiously since
case control designs may yield optimistic results related to bias in the selection of the
control group, recall bias and inaccuracies of retrospective data. Cross-sectional studies

cannot determine whether the exposure or outcome came first (Altman, 1991).

The identification of risk factors that predispose individuals to develop neck pain may

contribute to strategies for primary prevention. Primary prevention is aimed at reducing

the risk of initial onset of neck pain (Lahad et al.,, 1994). Occupational health
departments may be interested in addressing any workplace factors that predispose their

employees to neck injury. The identification of factors which predispose individuals to
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developing persistent or recurrent neck problems may contribute to strategies for
secondary prevention. Secondary prevention is directed towards reducing the risk of
developing recurrent, persistent or chronic neck problems. Clinicians treating neck pain
might address or reduce the impact of those factors that increase the risk of developing
persistent neck pain (Hill et al.,, 2004). The identification of factors that predict
outcome following intervention may enhance treatment effectiveness. Clinicians may
be able to guide treatment of patients in a particular direction or avoid treatments that
may be detrimental to certain individuals. However, there are few studies investigating

factors that predict outcome following intervention for neck pain. This thesis is

concerned with investigating variables that predict outcome of treatment.

1.6 NECKDYSFUNCTION AND UPPER LIMB DISABILITY
The relationship between neck pain and upper limb disability is poorly understood. In

cross-sectional and longitudinal studies the prevalence of neck disorders has been linked
with certain work place upper limb activities (Bjelle et al., 1981; Ohlsson et al., 1995;
Andersen et al.,, 2003). In addition, there is evidence from longitudinal population
studies that a history of shoulder disorders predicts poor long term outcome for subjects
who have neck pain (Hoving et al., 2004; Bot et al., 2005). However, to the best of our
knowledge there is no evidence supporting the intuitive view that the presence of neck
pain may adversely affect upper limb function. It is not known whether upper limb

disability predicts outcome for patients following conservative treatment of neck pain.

It is the view of the author that clinicians rarely identify concurrent upper limb
disability in patients with neck pain. At best clinicians may undertake range of motion
testing on peripheral joints such as the shoulder or elbow. However, this in no way

assesses functional ability since the correlation between range of motion and function
appears weak (Roddey et al., 2005). It is also the view of the author that the presence of

upper limb disability may limit treatment progress if it i1s not managed appropriately.

This thesis is concerned with increasing understanding of the clinical relationship

between neck pain and upper limb disability.

1.7 PHYSIOTHERAPY MANAGEMENT OF NECK PAIN

“Usual physiotherapy” and exercise based approaches are two common methods of

delivering treatment to patients in a physiotherapy department.
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Usual physiotherapy is multimodal and normally involves the delivery of advice and
education plus a number of other possible treatments from a wide selection of passive
and active treatment options. For example, this could include manual therapy, massage,
specific or general exercise and physical modalities such as heat/cold, traction,

electrotherapy, acupuncture. Choice of treatment is often based on the experience and

preference of the physiotherapist undertaking assessment and treatment. It is suggested

that multimodal approaches in physiotherapy (also known as usual physiotherapy) may
be a beneficial way of approaching the management of neck pain (Moffett and McLean,

2006). However, it is the opinion of the author that this approach to neck pain

management may offer relief of neck symptoms, without taking a more holistic view of
the neck and upper limb complex. Current clinical practise seems to have no routine
protocols for assessing and quantifying upper limb disability in patients with neck pain

and therefore no recourse to upper limb rehabilitation. This may represent a deficit to

current physiotherapy practise.

Exercise approaches vary greatly, but usually involve asking patients to undertake a
range of specific and/or global exercises. The aim is to mobilise, strengthen or build up
the endurance of specific regions of the body. There is some preliminary evidence to
suggest that exercise is an effective method of managing neck pain (Sarig-Bahat, 2003;
Moffett and McLean, 2006). However no evidence has been found which suggests that
such exercise based approaches are commonly used in physiotherapy departments for

the rehabilitation of patients with neck pain. A neck and upper limb exercise
programme was developed by the author and piloted on a small group of neck pain

patients with encouraging results. This exercise programme 1s the subject of

investigation in this thesis.

In short, it is not known whether usual physiotherapy is more or less effective than a
comprehensive neck and upper limb exercise programme for patients with neck pain.
Research that investigates the effectiveness of usual physiotherapy compared with a

comprehensive exercise programme for patients with neck pain 1s needed. This research

forms the main focus of this thesis.

1.8 THE GENERAL AIMS AND STRUCTURE OF THIS THESIS

Neck pain is common, consumes considerable NHS resources and has a large

socioeconomic impact, yet is an area that is poorly researched (Evans et al., 2002). In

21



particular, little evidence exists to either support or refute the use of physiotherapy
group exercise programmes or usual physiotherapy regimes as a way of managing neck
pain. The patients’ physical, psychological and sociodemographic status may have an
effect on outcome but as yet there is very little information about the prognostic factors

for outcome. Upper limb disability may also have an effect on outcome. The main

aims of the thesis are to:

1) Investigate the effectiveness of a neck and upper limb exercise programme
compared with “usual physiotherapy™.

11) Investigate which patient psychological, socio-demographic, clinical and
treatment preference variables are predictive of outcome.

111)  Determine the association between neck pain and upper limb disability.

To achieve these aims, this thesis is based on 4 methodological approaches:

1) A systematic review of the evidence regarding prognostic factors for the
progression of non-specific neck pain, conservative management of neck pain,
neck and upper limb outcome measures and variables which potentially predict
treatment outcome for neck pain.

11) Secondly, a randomised controlled study (GET UP neck pain trial) comparing a
Graded Exercise Therapy with Usual Physiotherapy.

iii)  Thirdly, an investigation of the predictive factors of outcome for neck pain

patients receiving treatment in the GET UP neck pain trial analysed using

general linear modelling.

1v) Finally, an investigation of the relationship between neck pain and upper limb

disability analysed using linear regression modelling.

1.9 OUTLINE OF THIS THESIS

Chapter Two consists of a systematic review of the prognostic factors for the

progression of non-specific neck pain to recurrent, persistent or disabling neck pain. It

outlines the clinical implications and makes recommendations for further research. In

the absence of evidence regarding predictors of treatment outcome, the findings in this

chapter are used to facilitate the selection of predictor variables reviewed in Chapter

Five and utilised in Chapter Seven.

Chapter Three reports the evidence for the conservative management of neck pain.

Studies that investigated non-invasive, non-surgical, non-pharmacological management
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options that are routinely available to physiotherapists, chiropractors or osteopaths are

reviewed.

Chapter Four reviews a range of self administered questionnaires that measure 1) neck
pain and disability and 2) upper limb disability that are appropriate for use in a

mechanical neck pain population. The validity of these questionnaires is examined.

Selection of a primary and secondary outcome measure for use in the GET UP neck

pain trial is justified.

Chapter Five is a review and justification for use of variables that may potentially be
predictive of outcome following treatment in the GET UP neck pain trial. Where

appropriate the validity of patient completed questionnaires is examined.

Chapter Six reports a randomised controlled study comparing Graded Exercise Therapy

(GET) and Usual Physiotherapy (UP) for patients with non-specific neck pain (GET UP

neck pain trial). The results are discussed and implications for clinical practice and

further research presented.

Chapter Seven presents the findings of a secondary analysis to investigate the patient

psychological, sociodemographic and physical variables which predict outcome of
treatment for patients participating in the GET UP neck pain trial. The findings are

discussed and implications for clinical practice and further research presented.

Chapter Eight presents the findings of a secondary analysis to determine the relationship
between neck dysfunction and upper limb disability for the participants in the GET UP

neck pain trial. The findings are discussed and implications for clinical practice and

further research presented.

Chapter Nine summarises the findings of this research in light of current research,

draws conclusions, considers the implications and makes relevant recommendations.

Future research directions are considered.
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CHAPTER 2

PROGNOSTIC FACTORS FOR PROGRESSION OF NON-
SPECIFIC NECK PAIN: A SYSTEMATIC REVIEW

2.1 INTRODUCTION

The research literature into factors that predict outcome following physiotherapy

interventions for neck pain is sparse. Only one small study was found which identified
that baseline pain intensity, well-being, expectations of treatment and duration of
current episode predicted neck pain and disability score and pain intensity 12 months
after conservative physiotherapy treatment (Kjellman et al., 2002). Factors that are
prognostic of progression of neck pain in non-patient cohorts may be similar to those
that predict treatment outcome in patient cohorts. Thus prognostic factors may provide
some indication of variables that are potentially predictive of outcome following

freatment.

Development and persistence of symptoms are probably related to multiple factors
(Borghouts et al., 1998; Linton, 2000; Ariens et al., 2001). We were able to identify
only two systematic reviews which investigated prognostic factors for the progression
of non-specific neck pain (Borghouts et al., 1998; Linton 2000). The validity of the

conclusions from these reviews was limited. The first review relied almost exclusively
upon the results of observational and case-control studies (Borghouts et al., 1998). The

second review was heavily influenced by weight of evidence from lumbar spine
literature (Linton 2000). Since these reviews were completed, further prospective

studies have been added to the body of literature relating to the progression of neck

pain.

Prognostic factors can be divided into four major groups: physical, psychological,
sociodemographic and clinical factors. The aim of this chapter 1s to systematically

review and identify the most important prognostic factors that have been linked to the
progression of non-specific neck pain. This information will facilitate the discussion

and selection of factors that are potentially predictive of outcome following treatment.
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22 METHOD

The systematic review guidelines produced by the NHS Centre for Reviews &

Dissemination were used to conduct this review (CRD, 2001).

2.2.1 Data sources and search strategy

Online searches were conducted on AMED (1985-Sep 2005), CINAHL (1982-Sep
2005), EMBASE (1974-Sep 2005), MEDLINE (1966-Sep 2005), PsychINFO (1806-
Sep 2005), PEDro and Cochrane Register of Systematic Reviews. Keywords used
were: neck pain, cervical pain, odds ratio, predictor, risk factor, prognostic factor,

probability, prognosis, progression, observational, prospective, cohort, follow-up.

The references of primary studies identified through the database search were scanned
to 1dentify relevant additional citations. Key journals (Journal of Clinical
Epidemiology, Occupational & Environmental Medicine) were hand searched to
identify relevant articles that were not yet indexed on the online databases. An internet
search of Google and Google Scholar was also conducted to search for further papers.
Duplicate articles were excluded. Unpublished manuscripts were not sought and

Investigators were not contacted for further information.

2.2.2 Study selection

A study was included if: (1) the study population consisted of patients with non-specific

or musculoskeletal neck pain at baseline. Non-specific pain was defined as pain (with
or without radiation into shoulder, arm or head) without a specific systemic disease

being detected as the underlying cause of the complaint. The neck was defined as: the
cervical spine, occiput region, cervico-thoracic junction as far as T4 and muscles
originating from the cervical region acting on the head or shoulder girdle; (2) it was a
prospective cohort study with a minimum follow-up period of 1 year; (3) it focussed on
determinants of progression of neck pain; (4) it consisted of human subjects; (5) and

was a full, peer reviewed report published in the English language.

A study was excluded if (1) it focussed on specific neck pain, such as whiplash
associated disorder; (2) it evaluated musculoskeletal pain but did not analyse neck pain

separately; (3) it evaluated a therapeutic intervention such as physiotherapy or surgery;

(4) it was a case-control or cross sectional study. Case control designs may yield

optimistic results related to bias in the selection of the control group, recall bias and

Univoreily
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Inaccuracies of retrospective data. Cross-sectional studies cannot determine whether the
exposure or outcome came first; (5) 1t concerned patients with specific underlying
pathology such as tumours, fractures, infection, inflammatory disorders, osteoporosis

etc, (6) and neck pain was not present at baseline.

After completion of the search process, a three phase screening strategy was used to
identify the articles to be reviewed. Firstly, one investigator (SMc) screened all the
titles and abstracts identified by the search. All papers related to non-specific neck pain
were retained. Secondly, two independent reviewers (SM and SMc) reviewed the titles
and abstracts using the inclusion and exclusion criterion and selected potentially
relevant studies. Finally, the full text articles were retrieved and both reviewers
independently reviewed each of the retrieved articles to ensure that they met the
inclusion/exclusion criterion for the review. In the event of any variations in opinion

between the two reviewers, a third reviewer (JKM) reviewed the article and arbitrated

until an agreement for inclusion or exclusion was reached.

2.2.3 Quality assessment of studies

There are no widely agreed quality criteria for assessing prognostic studies and several
different scales and criteria have been developed (Altman, 1991). The quality
assessment tool used here was adapted from two very similar assessment tools which
have been used in previous systematic reviews of prognostic factors for whiplash

associated disorders (Scholten-Peeters et al.,, 2003) and non-specific neck pain
(Borghouts et al., 1998). The current tool was adapted to reflect the topic under review.

(see Appendix 1 for the quality assessment tool). The original 16-item assessment tool
was modified to include point B2 (size of population), to allow for assessment of studies
based on cohort size. Population size has been used as a point of assessment in previous

systematic reviews of cohort studies (Borghouts et al., 1998; Pincus et al., 2002) and is

an important consideration in studies where multivariate analysis has been undertaken.
Smaller studies, with large numbers of predictive variables, allow less confidence in the
results of the analysis (Tabachnick and Fidell, 2001). There 1s no universal method of
calculating a sample size for multivariate analysis, but sample sizes of 300 have been
described as fair (Pincus et al., 2002). In line with this our review gave studies with

sample sizes of more than 300 subjects a higher rating (Pincus et al., 2002).
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The assessment tool consisted of 17 items examining six factors, namely study
population, follow-up, treatment, prognostic factors, outcome and analysis. To
determine the methodological quality of the studies in the review, each criterion was
evaluated against pre-set standards, for the presence/absence of sufficient information
and the likelihood of potential bias (see Appendix 2 for the pre-set standards). Each
item had a yes, no and don’t know option. If sufficient information was reported and
bias considered unlikely, the criteria was positively rated (yes) and given a 1 point
score. If information was reported but bias considered likely, the criteria was negatively
rated (no) and given a zero score. When information was not clear or not reported, the
criteria was rated inconclusive (don’t know) and given a zero score. For each study an

overall quality score was calculated by counting all positively rated criteria (1 point per

criteria, maximum score 17 points). The assessment tool was piloted on three studies
that were not involved in the review, and minor adjustments made to the pre-set
standards for the purposes of clarification. Following this, the two reviewers (SMc and
SM) independently assessed and scored the studies for the review. In the case of
disagreement, consensus was sought between the two reviewers. If disagreement
persisted, a third independent reviewer (EDG) made the final decision. A study was
considered to be of good quality if it scored > 9 points on the quality assessment scale.

This 1s in line with that of a previous systematic review (Scholten-Peeters et al., 2003).

2.2.4 Data extraction
The two independent reviewers (SMc and SM) used a standardised form to extract

information and data regarding the study population, inclusion and exclusion criteria,

follow-up period, drop-out rates, type of prognostic factors, outcome measures and data
on associations between prognostic factors and outcomes. In cases of disagreement,
consensus was achieved by discussion. If consensus could not be reached a third
reviewer made the final decision (see Appendix 3 for the standardised data-extraction

form).

2.2.5 Data synthesis

The inter-observer agreement of quality assessment was derived by calculating %
agreement and a kappa (k) co-efficient to correct for chance agreement (Streiner and
Norman 2003). Extracted information about the studies is presented in table format and
structured to highlight similarities and differences between study outcomes. Qualitative

conclusions in this review were based on levels of evidence previously used in several
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Cochrane systematic reviews (Karjalainen et al., 2001; Verhagen et al., 2004) and other

systematic reviews (Ariens et al., 2000; Ariens et al., 2001; Scholten-Pecters et al.,

2003) (see Table 2.1).

Table 2.1: Levels of evidence for predictive factors

Level of

Evidence

Strong Consistent findings from two or more high quality cohorts.

Moderate Consistent findings from at least one high quality study and one or
more low quality cohorts

Limited findings of one high quality study or consistent findings in one or
more low quality study

Conflicting Inconsistent findings irrespective of study quality

No evidence No studies found

Multivariate analysis estimates were used to establish the levels of evidence. If only
univariate results were available, these were used to determine the levels of evidence
instead.  Significant associations (p<0.05) or clinically relevant risk estimates were

used. The latter defined as estimates of Relative Risk (RR), Odds Ratio (OR) or Hazard
Ratio (HR) <0.5 or >2.0 (van der Windt et al., 2000; Scholten-Peeters et al., 2003).

A negative effect of a prognostic factor implied an increased risk for the occurrence of
persisting neck problem in the presence of that factor i.e. worse outcome. A positive
effect of a prognostic factor implied a decreased risk for the occurrence of persisting
neck problem in the presence of that factor i.e. better outcome. No effect of a

prognostic factor implied that the presence of that factor neither increased nor decreased

risk for the occurrence of persisting neck problem (Ariens et al., 2000).

23 RESULTS

2.3.1 Selection of studies
The process of study selection is shown in the flow chart (Figure 2.1). The initial

search yielded 341 citations. After the first screening of these abstracts by one reviewer
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(SMc) 249 articles were removed for the following reasons;, whiplash associated
disorders (33), duplicates (33), reviews (6), surgical interventions (21), conservative
interventions (11) or because they were not related to musculoskeletal disorders of the
cervical spine (145). Ninety-two citations were put forward for second screening by
both reviewers (SM & SMc). Using the inclusion and exclusion criteria 34 articles were
excluded from further review. Thus a total of 58 studies were selected for incluston and
the full articles retrieved for ongoing selection. During the third screening of the full
publications the two reviewers agreed to retain eight papers, agreed to exclude 38
papers and disagreed on the selection of 12 papers. During a consensus meeting of the
two independent reviewers 11 of these 12 articles was excluded and one retained. In
total nine papers were included in the review (Gore et al., 1987; Viikari-Juntura et al.,
1994; Eriksen et al., 1999; Mikkelsson et al., 1999; Cassou et al., 2002; Hill et al., 2004;
Hoving et al., 2004; Bot et al., 2005; Pernold et al., 2005). (see Appendix 4 for details

of excluded studies).

Figure 2.1: Flow diagram of selection process of studies

Potentially relevant citations after electronic and hand search
and reference checking (n= 341)

249 articles removed

St . . v *
1 screening o_f c1tat10nsn51 reviewer (SMc¢) o
02 citations for 2™ screening specific neck pain

34 articles removed because

nd . ot 1
2"¢ screening of citations -2 reviewers (SMc¢ & SM) f selestion criteria

58 full articles retrieved for reading by two reviewers

Disagreement between the 38 articles removed because of

reviewers on 12 articles selection criteria
3rd screening 8 studies included After consensus 1 article :;n“;"e‘:;‘s: removed after
after evaluation of full text included

9 studies included.
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2.3.2 Methodological quality

The reviewers reached agreement on 82% of the quality items assessed. The initial
Inter-observer agreement for each item ranged between x = 0.19 (item C) and = 1.0
(item B2, D, G, M and N); the overall inter-observer agreement being ¥=0.53 with a
standard error of 0.08. This represented moderate agreement between the two reviewers
(Altman, 1991). Disagreements mainly related to reading errors or interpretation of the
quality criteria list. These disagreements were easily resolved. Disagreement persisted
on only three items (twice in item O; (Viikari-Juntura et al., 1994; Eriksen et al., 1999)
and once in item P; (Viikari-Juntura et al., 1994)). The third reviewer made the final
decision in each of these cases. The results of the quality assessment are shown in
Table 2.2 below. The cohorts were ranked by methodological quality score; higher

scores indicate better methodological quality.

Table 2.2: Results of Methodological Assessment

Cohort Name ABBCD EF GH1J KL M N O P Quality

12 Score
Bot et al (2005 11 111 1111 11111 1 1 1 17
Hill et al (2004) 11 111 11 11 11101 1 1 1 16
Hoving et al (2004 11 011 1011 11111 1 1 1 15
Eriksen et al (1999 11101 01 11 11 101 1 0 1 13
Pernold et al (2005 10 111 111110111 1 O O 13
Viikari-Juntura et al (1994 061101 111110101 1 1 1 13
Mikkelsen et al (1999 o1 001 10111101 1 1 0 1 11
Cassou et al (2002 o1 101 1t1 1110 10O 1 O 1 11
Gore et al (1987 00 001 111100000 1 0 O 6

The quality scores ranged from 6 to 17, and eight of the nine of the studies achieved a
score that indicated high quality. The most common methodological shortcomings
related to poor description of the inception cohort (item A), poor description of the
inclusion/exclusion criterion for subjects taking part in the study (item C), lack of
standardization and validity of tools used to measure predictive variables (item J),
clinical relevance of the outcome measures used (item L) and presentation of univariate
analysis (item O). In all studies, prospective data collection (item G) over a 12-month
period (item D), standardised treatment of the subjects (item H) and the presentation of
descriptive statistics for the outcomes measured (item N) were apparent. The results of

the nine included studies were often presented unclearly. Some studies only provided
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significance levels without presenting crude or adjusted estimates of risk. Other studies
presented risk estimates without stating whether these risks were significant. Two good
quality studies (Cassou et al., 2002; Hoving et al., 2004) reported statistically significant
multivariate findings, but did not state, as per our protocol, whether the significance
level was at p<0.05 level or not. In both studies statistical methodology and results
were well reported and led us to feel confident about their conclusions. These results
were therefore retained to support the final levels of evidence. In some studies, it was
unclear which confounding variables had been included in the multivariate analysis.

This complicated interpretation of the findings.

23.3 Study Characteristics

The nine studies include in this review represented nine independent cohorts of patients.
Of the nine studies, two recruited from occupational groups (Viikari-Juntura et al.,
1994, Eriksen et al., 1999), two recruited from primary care practices (Hoving et al.,
2004; Bot et al., 2005; Pernold et al., 2005), one recruited from a secondary care
department (Gore et al., 1987), three recruited from the general population (Cassou et
al., 2002; Hill et al., 2004: Pernold et al., 2005), and one recruited from a population of
schoolchildren. The sample sizes varied from n= 183 (Hoving et al., 2004) to n= 21378
(Cassou et al., 2002). Six of the nine studies enrolled more than 300 subjects and three

(33%) enrolled over 1000 subjects. The shortest follow-up period was set, a priori, at

one year, whilst the longest follow-up period was approximately 10 years (Gore et al.,
1987). The percentage of subjects lost to follow-up varied between 2.7% (Hoving et al.,
2004) and 49.8% (Pemold et al., 2005), although in one study this figure was not made
clear (Gore et al., 1987). In five of the nine studies the percentage of subjects lost to

follow-up was less than 20% at one year. The main characteristics of the study

populations are in Appendix 5.

2.3.4 Evidence of prognostic factors for the progression of neck pain

Appendix 5 also presents the range of prognostic factors and outcomes for each cohort,
including the univariate and multivariate statistical results supporting each factor.
About 150 different prognostic factors were examined ranging from number of hours
watching the television to time spent on homework 1n adolescence to severity of neck
pain/disability at baseline to fear avoidance beliefs. To facilitate interpretation, these

prognostic variables were grouped into one of four categories, namely: physical,

psychological, sociodemographic or clinical. Fourteen different outcome measures
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were used. These were grouped into one of three outcome categories: symptoms,
disability or recovery. The vast majority (71%) of outcomes related to measures of
symptoms (intensity, duration or number of episodes). Disability included measures
using a variety of neck specific pain and disability questionnaires. Work related
outcomes, such as sickness absence, although important measures were only considered
in one study. Recovery was measured using a global rating scale of the subjects

perceived level of recovery. Only three studies utilised recovery or disability as an
outcome measure (Hoving et al., 2004; Bot et al., 2005; Pernold et al., 2005). Low
utilization of these measures limited the conclusions that could be drawn about the
prognostic factors. Due to the heterogeneity of 1) the population, 2) the prognostic
factors, 3) the outcome measures and 4) the available data, a qualitative analysis was

performed.

2.3.S Summary of evidence

Table 2.3 presents a summary of the available evidence for the significant prognostic
factors at baseline arranged by prognostic category. This table also highlights the
associations of these prognostic factors relative to the outcome categories 1.e.
symptoms, disability or recovery. Finally this table indicates the level of evidence
which is associated with each prognostic factor. There is strong evidence that older age,
longer duration of the current episode of neck pain, history of neck problems, shoulder

problems or other musculoskeletal disorder such as back, knee or hip pain at baseline

are independently prognostic of unfavourable outcome with regards to symptoms.
Older age, longer duration of current episode of neck pain and history of other
musculoskeletal disorders are strongly prognostic of unfavourable outcome with regards
to neck related disability. A history of other musculoskeletal problems is predictive of
poor recovery. The evidence for the predictive effect of greater neck symptoms at
baseline and worse neck related disability at baseline is inconclusive. All the remaining
variables highlighted in Table 2.3 have limited evidence of predictive ability for
outcome on the basis that they each have one high quality study supporting them. There
1s strong evidence that regular sporting activity or exercise has a protective effect

against progression of neck pain, although limited evidence suggests that cycling may

be prognostic of poor outcome.
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Table 2.3 highlights the low number of studies supporting each potential prognostic
factor. The majority of prognostic factors fall into the clinical category. There is
Iimited evidence for headaches, unchanging neck pain, numbness in the hands, and
trauma to be associated with a poorer prognosis. Very few studies investigated
physical, psychological and sociodemographic factors. One study found limited
evidence that psychological factors (high levels of worrying) were prognostic of poor
outcome (Bot et al., 2005). Limited evidence existed for nine further sociodemographic
prognostic factors, namely: female gender, not being employed, little influence on own
work situation, high job demand, repetitive work, some occupations, worse perceived
health, lower quality of life scores and less vitality had limited evidence for being
prognostic of poor outcome. Further high quality studies are required to substantiate the

predictive nature of these factors.

24  DISCUSSION

This review summarised findings of nine prospective studies that investigated the

predictive nature of around 150 physical, psychological, sociodemographic and clinical
factors for the progression of non specific neck pain. The methodological quality of the
studies was high; all but one exceeded our cut off for high quality (nine or more points
out of 17). Overall there was strong evidence that older age, longer duration of the
current episode, history of neck, shoulder or other musculoskeletal disorders predict
unfavourable outcome. On the positive side, there was strong evidence from the cohort
studies that participating in physical exercise is protective. This finding needs to be

emphasised in order to encourage people with neck pain to remain as physically active

as possible. It is a message which has important implications in the clinical setting.

There remains a lack of high quality research in this area. This may be an important
avenue for research since many other factors have previously been identified as
predictive for the progression of whiplash associated disorders and back pain (Linton

2000).

2.4.1 Limitations of this review

The possibility of publication bias cannot be excluded, since it is a recognized difficulty
In systematic reviews that studies with significant results are more likely to be published

and identified (Altman, 1991). Unpublished studies, studies from non-indexed journals,
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relevant studies from other lesser known databases, and studies published in languages

other than English were not included in the study.

The criteria used for quality assessment was based on a tool used by other studies.
Overall it was a useful tool, however in this review it was felt that the inclusion of a
quality criterion based on cohort size (item B2) was a necessary addition. Some of the
criteria used arbitrary cut-off points e.g. cohort size (B2), length of follow-up (D), drop-
out rate (E). These are important considerations where accuracy and confidence 1n the
analysis and risk estimates are important (Altman, 1991; Laupacis et al., 1994;
Tabachnick and Fidell, 2001) but determining a specific cut-off point is problematic and
arbitrary (Tabachnick and Fidell, 2001). The tool would also benefit from a small
number of amendments if used in future reviews of prospective cohort studies. Two
items could be omitted from the quality assessment procedure. The inclusion criterion
of studies for this review stated that studies should be prospective in design with a

minimum one year follow-up period and therefore items D & G were not

discriminating.

The levels of evidence in this review were based on the findings of multivariate
analysis. When multivariate analysis was not available, univariate analysis was used.
The use of univariate analyses may have biased the conclusion of the levels of evidence
for the predictive factors, since univariate analysis does not adjust for confounding

factors. This approach has been used before (Scholten-Peeters et al., 2003) and was

appropriate since two out of the nine studies presented no multivariate data (Gore et al.,

1987; Pernold et al., 2005), however the results from these two studies do not influence
the main findings. One study (Viikari-Juntura et al., 1994) did not report the statistical
significance level of their predictive factors. To deal with this situation, risk estimates
(RRs, HRs, ORs) had to be <0.5 or >2.0 in order to be considered important enough to
include in the final analysis for levels of evidence. This method has previously been
used in two systematic reviews (van der Windt et al,, 2000; Scholten-Peeters et al.,
2003). Two studies (Cassou et al., 2002; Hoving et al., 2004) did not report the
significance levels of their multivariate analysis, however the overall reporting was of a
high standard and we felt confident to incorporate the results of both studies in the final

results.

2.4.2 OQOutcome measures
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This review considered three possible outcomes i.e. symptoms, disabilities and

recovery. Symptoms were the most commonly used outcome. However the presence of
symptoms may reveal little about functional capacity, since the correlation between
disability and pain may be weak (Waddell, 1998; Ferrari and Schrader, 2001). Only
three studies used functional outcomes such as disability or working capacity (Hoving
et al., 2004: Bot et al., 2005; Pernold et al., 2005). These are important measures for
future studies because of the economic and social impact that loss of working capacity

and function brings to both the sufferer and society in general (Borghouts et al., 1999;

SBU 2000).

2.4.3 Findings from previous systematic reviews

Two other systematic reviews were identified which investigated the prognostic factors
for neck pain. Linton reviewed psychological risk and prognostic factors of back pain
and neck pain (Linton 2000). He found strong evidence that psychosocial variables,
including stress, distress, anxiety, mood and depression, fear-avoidance beliefs, coping
strategies and pain behaviour are linked to the transition from acute to chronic pain and
the development of long term disability. This differs from our systematic review which
identified few psychological or sociodemographic prognostic variables. Linton drew
his conclusions from 37 prospective studies, of which only five related to neck pain
(Viikari-Juntura et al., 1991; Leino and Magni, 1993, Pietri-Taleb et al., 1994; Radanov
et al., 1994; Radanov et al., 1994). Two of these related to whiplash. His review was

powerfully influenced by evidence from lumbar spine research, so it may not be

possible to generalise these findings to non-specific neck pain.

A second systematic review focussed on prognostic factors of non-specific neck pain
(Borghouts et al., 1998). Despite the limited number of studies (only six reported on
prognostic factors) and the generally lower quality of studies at that time, they reached
one similar conclusion to the current review: that previous history of neck problems was
associated with worse prognosis. All three reviews, including this current review, were

limited in their ability to draw conclusions due to the low number of studies

investigating prognostic factors for neck pain.

2.4.4 Clinical implications

Although the majority of neck pain patients may be expected to recover (Enthoven et

al., 2004; Hoving et al., 2004), there are some indications that the clinical course of
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neck pain follows a pattern of intermittent episodes of pain and disability over a period
of years (Croft et al.,, 2001). The identification of prognostic factors within patient
consultations may alert clinicians to those patients who may be more at risk of delayed

recovery and pain and disability in the long term.

It 1s important to note that the more severe the symptoms are in the early stages (e.g.
previous history of neck symptoms, longer duration of symptoms) then the stronger the
likelihood of a poor outcome with regards to pain and disability in the years that follow.
This may indicate that early advice and management strategies which aim to minimise
initial pain and disability are of importance. For example the use of simple analgesics,
heat, ice and the gradual return to normal physical activity should be encouraged. This

1s in line with recommendations set out in the neck book.

There is strong evidence that neck pain sufferers who do regular exercise are less likely
to progress to recurrent, persistent or disabling neck problems. Pernold et al (2005)
investigated 165 females with neck pain from a general Swedish population and
reported that the pain intensity had improved significantly after five years in subjects
undertaking medium and high intensity exercise, whilst non-exercisers had a small but
non-significant improvement. Examples of medium intensity exercise were three or
more hours of cycling or brisk walking every week. Examples of high intensity
exercise were one or more hours per week of badminton, gymnastics, swimming at high
intensity, jogging, skiing and mountain climbing (Pernold et al., 2005). In their study of
1832 men from an occupational setting, Viikari-Juntura et al (1994) found that the risk
of persistently severe neck pain was decreased by half in male subjects who did two or
more sessions of physical exercise per week compared with those who exercised less
than once per week. Unfortunately they did not define what they meant by physical
exercise or how long the sessions were. In a large scale (n=21378) study of a general
French population, Cassou et al (2002) found that men who reported undertaking
sporting activities were significantly more likely to have resolution of chronic neck and
shoulder pain compared with those who reported doing no exercise. In women sporting
factors did not emerge as a prognostic factor. Unfortunately they did not define what
they meant by sporting activities or how much would be beneficial. In contrast Hill et
al (2004) reported that subjects from a general neck pain population who reported
engaging in cycling were at twice as much risk of developing persistent neck pain at one

year follow-up compared with those who never cycled. On balance this indicates that
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advice to undertake regular ongoing exercise should be emphasised to patients in order
to control or improve their neck pain. It probably does not matter what form of exercise
1s recommended although cycling should be encouraged with slight caution. It is likely
that exercise should be done on at least two occasions per week. Finally patients should
be encouraged to start exercise gently and advised that there should be nothing to
prevent them from gradually progressing to high intensity levels of exercise over a
period of time. This evidence could also be used to counter the fears held by many neck

pain sufferers that movement could be damaging and could lead to “re-injury”.

Additionally, it is important for clinicians treating older patients (>40y), those with
other musculoskeletal disorders, and those with a previous history of neck or shoulder
problems to recognise that these are risk factors for the progression of neck pain into

recurrent, chronic or disabling neck pain. Clinicians need to identify which factors they
may be able to influence, which factors may be influenced by other clinical specialities

or the patient themselves, and to recognise which factors cannot be changed.

To date, the evidence for the predictive strength of many prognostic indicators is either
limited or lacking. However, at this stage clinicians should not ignore these factors as

potentially they may be important predisposing factors for progression of neck

problems. Additionally, there is a gap in knowledge about factors that predict outcome

following treatment of neck pain. Together these represent a major deficit in clinicians’
understanding of neck pain. Firstly, poor identification of patients who are at risk of
developing recurrent, persistent or chronic neck pain, limits the clinicians’ ability to
offer early intervention to those who may need it most. Secondly, poor evidence of

predictors of treatment outcome for neck pain limits the clinicians’ ability to tailor

evidence based advice and treatment to the individual patient.

2.4.5 Recommendations
There is a need for further studies which investigate clinical, physical, psychological

and sociodemographic prognostic factors for neck pain and predictive factors for

treatment outcome.

It is important to obtain national or international consensus about the main

methodological criteria which should be presented in prognostic studies, in a similar

way to the CONSORT statement for randomised clinical trials (Moher et al. 2001). The
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points covered in the quality assessment tool used in this review may represent a good

foundation to build on.

2.5 CONCLUSIONS

Only a few clinically relevant prognostic factors were identified by this review. Strong

evidence was found to link older age, longer duration of the current episode of neck

pain, history of neck, shoulder or other musculoskeletal disorders to unfavourable

outcome for non specific neck pain. There was strong evidence that participating in

physical exercise is protective. There was a lack of high quality research investigating
the predictive nature of clinical, physical, psychological and sociodemographic

variables. These are important areas for further research.

This chapter reviews and summarises the evidence for progression of non-specific neck

pain in subjects who are not undergoing treatment. It is not clear whether these factors
would also predict outcome of physiotherapy treatment since research in this area is
sparse. One study (Kjellman et al., 2002) identified that pain intensity, well being,
expectations of treatment and duration of current episode predicted outcome of

treatment for non-specific neck pain. Of these, only longer duration of the current
episode predicts both progression of neck pain and outcome following treatment. The

findings of this systematic review were used to inform the selection of predictor

variables for outcome of participants in the GET UP neck pain trial.

The next chapter is a review of the literature relating of the conservative management of

neck pain. It considers a wide range of treatment approaches that are routinely available

to physiotherapists, chiropractors or osteopaths.
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CHAPTER 3

EVIDENCE FOR THE CONSERVATIVE MANAGEMENT OF
NECK PAIN: A LITERATURE REVIEW

3.1 INTRODUCTION

This chapter reviews the conservative management options that are within the scope of

physiotherapy practice for patients with neck pain. Physiotherapy usually takes a multi-

modal approach that may incorporate a wide range of conservative options. These

usually include 1) diagnostic triage, 2) advice and education, 3) passive treatments such

as electrotherapy modalities or manual therapy, which the physiotherapist performs on

the patient and 4) active treatments such as exercise, which the patient undertakes under
the supervision or advice of the physiotherapist. The remaining part of this chapter is

divided into the four sections listed above.

3.1.1 Data sources and search strategy
Relevant studies were identified from online searches of MEDLINE, EMBASE,

AMED, Psychinfo and PEDro between 1966 and May 2005. Keywords used included
neck pain, cervical pain, physiotherapy, -chiropractic, osteopathy, education,
information, advice, cognitive-behaviour, psychosocial, manipulation, mobilisation,
manual therapy, massage, modalities, electrotherapy, heat, ice, ultrasound, faradism,
TENS, interferential, shortwave, laser, acupuncture, immobilisation, collars, traction,

exercise, stretching, strengthening, endurance, proprioception.

3.1.2 Study selection

A study was included if: 1) the study population consisted of adults with mechanical
neck pain, with or without referral into the shoulders, arms or head. Due to the limited
number of articles related to neck pain, whiplash associated disorders and cervicogenic
headache were included; 2) it was a systematic review, randomised controlled trial
(RCT) or controlled clinical trial (CCT); 3) it involved conservative interventions that
are routinely available to physiotherapists, chiropractors or osteopaths. Conservative
Interventions are defined here as non-invasive, non-surgical, non-pharmacological
options. A study was excluded if it involved serious pathology, systemic disease,
deteriorating neurological problems, inflammatory conditions, major trauma or non-
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cervicogenic headaches. The author reviewed the titles and abstracts of the studies and
retrieved all relevant citations. The evidence was considered en bloc since there was
insufficient evidence to consider acute, sub-acute or chronic categories separately. The

majority of evidence relates to chronic neck pain but where possible, the evidence to

support management of acute neck pain is differentiated.

3.2 DIAGNOSTIC TRIAGE

Diagnostic triage is a management process rather than a treatment technique.
Traditionally diagnostic triage is undertaken by a physician. However, more recently
physiotherapists in the UK are often the first point of contact for the patient.
Consequently, physiotherapists can expect to undertake diagnostic triage as part of their
usual physiotherapy role. Patients with serious pathology (red flags) requiring the

urgent attention of a consultant physician, and other conditions that are not appropriate

for physiotherapy are screened out. In the rare event of finding serious pathology an

emergency referral for specialist assessment must be made. Having excluded serious
pathology the physiotherapist can confidently consider the problem to be simple or non-
specific neck pain. The physiotherapist is then able to provide the patient with a
meaningful explanation of the problem, reassurance, appropriate advice and relevant

conservative treatment.

33 EDUCATION AND ADVICE

There is emerging evidence from the literature that appropriate written information can
be an effective component in the management of musculoskeletal conditions (Burton et
al., 1999; McClune et al.,, 2003), while poor information, or misinformation can
adversely affect health behaviour and health outcomes (Cedraschi et al., 1998; Coulter,
1998). The array of written and oral education and advice options for neck pain is vast

and may be delivered in a variety of ways e.g. individual or group teaching, leaflets or

books, audio-tapes, internet sites, lectures, discussion, demonstration, practise, re-
enforcement (Theis and Johnson, 1995). Unfortunately, the quality of this matenal is
variable (Coulter, 1998; Gross et al., 2002). The therapist commonly provides patients
with generalised biomechanical information (Moffett and McLean, 2006). However,
various psychosocial and cognitive-behavioural factors including patients’ beliefs,
concerns and expectations have been identified as important for neck pain and should be
addressed (Albright et al., 2001). The remainder of this section will review both patient

education interventions and cognitive-behavioural therapy based interventions.
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3.3.1 Patient education
A Cochrane systematic review of RCTs and CCTs investigated the efficacy of patient

education strategies to reduce neck pain in adults with mechanical neck pain (Gross et
al., 2002). These reviewers found three relevant RCTs which ranged from having weak

to strong methodological quality. In one RCT, Kamwendo & Linton did not find

significant reductions in pain using group instructional strategies (neck school) and
exercise with or without psychological counselling compared to no treatment
(Kamwendo and Linton, 1991). Koes et al. did not find a significant reduction in pain
using individualised patient advice, anti-inflammatories and analgesics compared with
placebo (Koes et al., 1992). However, McKinney found that advice which included
demonstrated mobilization exercises, verbal and written instruction on posture
correction, the use of a collar, heat sources, muscle relaxation and analgesics gave
significant pain relief compared with general advice about mobilisation after a period of
rest and use of analgesics at four weeks of treatment (McKinney, 1989). The first two
studies were considered to have low statistical power due to the small number of
subjects in the trials low quality. The third study was considered weak due to

methodological flaws. Overall, Gross et al concluded that neither individual nor group

patient education has been shown to be effective in reducing pain for mechanical neck

disorders (Gross et al., 2002).

Two additional recent, high quality RCTs were also identified. The first study (Linton

and Andersson 2000) investigated patients with acute and sub-acute neck and back pain

(n=243). They compared three interventions: 1) an educational pamphlet offering

advice about remaining active and thinking positively; 2) an extensive information
programme with six instalments based on a traditional back school approach and 3) a
group cognitive behavioural therapy programme delivered by a cognitive behavioural
therapist for two hours, weekly, for six sessions. The sessions focussed on prevention

of long-term disability. All three groups reported significant improvements in pain and

fear-avoidance, although there were no significant differences between the groups. The
pamphlet and information package groups both made significant improvements on pain
catastrophising scores but the cognitive behavioural therapy group did not. However,
neither of the groups receiving the pamphlet or information package were as effective as
cognitive behavioural therapy at reducing the risk for a long-term sickness absence or
decreasing physician/physiotherapy use (sickness absence was reduced by a factor of

nine in the cognitive behavioural therapy group compared to the information groups).
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The authors concluded that advice and education through a simple pamphlet or a
comprehensive information package was not as effective as group cognitive behavioural
therapy in lowering the risk of a long-term disability as measured by sickness absence
and utilisation of health resources. The cognitive behavioural therapy programme was

delivered by trained cognitive behavioural therapists and 1s not normally available to

physiotherapists. However, the simple pamphlet and basic advice sessions were as
beneficial at reducing pain and fear avoidance as cognitive behavioural therapy and this
is within the scope of most physiotherapists. Basic advice sessions might be enhanced

by the addition of information related to managing flare-ups/relapses and also longer

term aims such as remaining physically active.

The second study (Horneijj et al., 2001) undertook an RCT of nursing aides with neck,
shoulder or back pain (n=282) in the preceding 12 months. Participants were
randomised to one of three interventions: 1) an individualised education and exercise
programme; 2) stress management and 3) no intervention. The study found that all
three groups made non-significant improvements in neck and shoulder pain and
perceived pain related interference with work and activities of daily living immediately
after treatment and at 12 month follow-up. There were no ditferences in pain or
disability between the groups at any stage. They concluded that the individualised

education/exercise programme and the stress management programme were not

eftective in reducing neck pain or disability.

Thus there is conflicting evidence for the effectiveness of education for patients with
neck pain. There is evidence from one high quality study that patient education may be
effective in reducing pain and fear avoidance, but that it is generally less effective than
cognitive behavioural therapy in lowering the risk of a long-term disability. The
remaining evidence does not support the effectiveness of patient education strategtes.

This raises a number of quality and effectiveness issues for all clinicians to consider.

3.3.2 Cognitive behavioural interventions

Three RCTs have investigated the effectiveness of cognitive behavioural therapy to
reduce neck pain and disability. As described in section 3.3.1 above Linton &
Andersson’s study of neck and back pain revealed that the risk of long-term sickness
absence was significantly (p<0.05) reduced by a factor of nine in the group cognitive

behavioural therapy programme by comparison with the other two groups receiving
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information (Linton and Andersson 2000). The group cognitive behavioural therapy,
delivered by trained cognitive behavioural therapists, also demonstrated a significant
decrease in the use of physician care (p<0.001) and physical therapist care (p<0.01)
compared with the other two groups. The authors conclude that group cognitive
behavioural therapy is more effective than patient information at lowering the risk of
long-term disability and health care utilisation in patients with neck pain. However,
compared with cognitive behavioural therapy, the pamphlet and information session
were as effective at reducing pain and fear avoidance and significantly more effective at

reducing pain catastrophising scores.

Linton & Ryberg investigated a cognitive behavioural therapy programme in group of

non-patients recruited from a general population study (n=253) who had experienced
four or more episodes of neck or back pain symptoms in the preceding 12 months and
less than 30 days off work (Linton and Ryberg 2001). Subjects were randomised to
either: 1) standardised group cognitive behavioural therapy delivered by a cognitive
behavioural therapist or 2) any usual treatment obtained from a general practitioner,
physical therapist, chiropractor etc. At one year follow-up the cognitive behavioural
therapy group demonstrated significantly better results on sickness absence (p=0.032)
and number of pain free days (p<0.05). However, there were no within group or
between group differences on measures of health care utilisation, pain experience,
physical function, pain coping strategies, fear avoidance, anxiety and depression or
coping strategies. The risk for long term sick leave during the follow-up period was
reduced by a factor of three in the cognitive behavioural therapy group. The authors
argued that group cognitive behavioural therapy produced a significant preventative

effect with regard to disability (ie sickness absence). However, cognitive behavioural
therapy was as ineffective as other treatments at changing pain, function and other
psychological measures. This may be related to the fact that the subjects in this trial
were from a non-patient group with relatively low levels of back and neck pain and
were generally functioning well physically and emotionally. The effects of these

interventions may have been greater in a patient group who were seeking treatment.

The third study was related to physiotherapy intervention for neck pain (Klaber Moffett

et al, 2005). Patients (n=268) were randomised to receive either (1) usual

physiotherapy, at the discretion of the physiotherapist or (2) a brief physiotherapy

intervention (1-3 sessions) using cognitive behavioural principles to encourage self-
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management and return to normal functional activities. Both groups made small but
significant improvements at 12 month follow-up, but the usual physiotherapy group had
significantly better (p=0.01) neck pain and disability (NPQ) scores compared with those

receiving brief physiotherapy intervention.

There is some evidence for the use of cognitive behavioural interventions in the
management of neck pain. Intensive cognitive behavioural therapy delivered by trained
cognitive behavioural therapists may be useful at reducing sickness absence and health
care utilisation. Brief physiotherapy intervention based on cognitive behavioural
principles may be useful in reducing pain and disability. In many other regards

cognitive behavioural interventions as a stand alone intervention may be no more

effective than other education strategies or conventional treatments. However, it is
possible that cognitive behavioural interventions may be more effective if delivered in
combination with usual physiotherapy approaches to treatment. Further research in this
area is required. Adequacy of training of the physiotherapists providing cognitive
behavioural intervention may also be an important factor for getting good result with

patients (Klaber Moffett et al., 2005).

3.3.3 Combination strategies
Evidence based booklets, namely The Whiplash Book (Burton et al., 2002) and The

Neck Book (Waddell et al., 2004) have recently become available for neck pain
patients. These provide a combination of patient education and cognitive behavioural

advice. These booklets provide patients with information and advice on how to cope

with their neck problem. The whiplash booklet was evaluated among 142 whiplash
patients attending an accident and emergency department or a manipulative practice.
The booklet was considered easy to read, understandable, believable and successtul in
conveying the main messages. The booklet also produced a significant improvement in
patients’ beliefs about whiplash (McClune et al., 2003). Further studies are required to

evaluate the effectiveness of these booklets in reducing neck pain or disability

In summary, there is insufficient evidence to support the effectiveness of education and
advice strategies for patients with neck pain. All clinicians should heed the warning
that poor quality information may adversely affect health behaviour and outcomes

(Cedraschi et al., 1998: Coulter, 1998). There is a need for further good quality studies

of evidence based educational programs and cognitive behavioural interventions for
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patients with neck pain, possibly as stand alone interventions but also as part of a

multimodal programme of treatment (Swenson 2003).

3.4  PASSIVE TREATMENTS

3.4.1 Manual therapy (manipulation and mobilisation)

Manipulation and mobilisation are common place manual techniques, which
physiotherapists may use in the management of neck disorders (Gross et al., 2002).
Cervical manipulation is defined as the use of a localised high velocity, low amplitude
passive thrust directed at specific joint(s) of the cervical spine to take them beyond their
restricted range of movement (Harvey et al., 2003). Cervical mobilisation includes any

manual therapy technique using low grade/velocity, small or large amplitude passive

movement techniques or neuromuscular techniques directed at joint dysfunction that

does not involve a high velocity thrust (Koes et al., 1991; Hurwitz et al., 1996).

Between 1991 and 2004, manual therapy for neck pain has been the subject of nine
systematic reviews (Koes et al., 1991; Aker et al., 1996; Coulter, 1996; Hurwitz et al.,
1996; Kjellman et al., 1999; Gross et al., 2002; Emst, 2003; Bronfort et al., 2004,
Bronfort et al., 2004). Koes et al identified 5 neck pain RCTs all of which were rated as
low quality (Koes et al., 1991). The most common methodological problems were
related to drop-out rates, small population sizes, lack of a placebo group and blinding of
patients and reviewers. Consequently, the majority of these reviews were unable to

draw any conclusions about the efficacy of manual therapy. Only four systematic
reviews reached substantial findings. As recently as 1999, it was found that only one
third of trials were rated as good quality (Kjellman et al., 1999). Since then the quality

of trials has improved considerably. Trials have become larger, are of higher

methodological quality and have longer term follow-ups (Gross et al., 2002).
Consequently, the evidence in support of manipulation and mobilisation has become
stronger and more conclusive. In their Cochrane review, Gross et al identified 33 trials

Investigating the efficacy of manipulation and mobilisation for neck pain and assessed

42% as being high quality (Gross et al., 2002).

From the four systematic reviews which reached any clinical conclusion, the evidence is

summarised as follows:
 Multimodal care, which includes manipulation and/or mobilisation plus exercise, is

beneficial in achieving pain reduction and patient satisfaction in acute and chronic
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neck pain and cervicogenic headaches when compared with no treatment (Gross et

al., 2002; Bronfort et al., 2004).
e Combined manipulation and mobilisation is effective in the short and long term

when compared with no intervention for the treatment of cervicogenic headaches

(Gross et al., 2002; Bronfort et al., 2004).

e Combined manipulation and mobilisation in combination is superior to general
practitioner management for short-term pain reduction in chronic neck pain
(Hurwitz et al., 1996; Bronfort et al., 2004).

e Manipulation is effective in the short term when compared to massage or placebo

spinal manipulation for treatment of cervicogenic headaches (Bronfort et al., 2004).

In addition to these systematic reviews three additional RCTs were 1dentified (Evans et

al., 2002; Giles and Muller, 2003; Dziedzic et al., 2005).

In a low quality RCT, Giles & Muller randomised 115 patients with chronic spinal pain
to one of three interventions: 1) medication; 2) needle acupuncture or 3) spinal
manipulation (Giles and Muller 2003). At nine weeks follow-up none of the groups
demonstrated significant improvement in neck disability scores. However, the groups
receiving manipulation and acupuncture showed significant improvements in pain while
those receiving medications did not improve. However, between groups analysis was
not conducted and it is not known whether there was a significant between group
differences. The validity of this study is limited and the results must be treated with

caution. The study was based on a small population and it 1s not clear how many

subjects had neck pain. In addition, 40% of subjects dropped out at the nine week

follow-up.

A recent high quality RCT investigated the use of pulsed shortwave diathermy
(Dziedzic et al., 2005). 350 patients with non specific neck pain were randomized to
one of: 1) advice and exercise plus manual therapy; 2) advice and exercise plus pulsed
shortwave or 3) advice and exercise alone. At six month follow-up all groups had a
reduction of neck pain and disability. However, there were no statistically significant

differences in mean changes between groups. The authors concluded that the addition of

manual therapy did not provide any additional benefits over and above standard advice

and exercise alone.
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In a good quality trial, Evans et al. randomised 191 chronic neck pain patients to one of
three treatments: 1) spinal manipulation combined with rehabilitative exercise; 2)
rehabilitative exercise alone and 3) spinal manipulation alone (Evans et al., 2002).
Ninety three percent of patients completed an 11-week intervention phase. 76%
provided data at all evaluation time points over a two-year follow-up period. A
significant difference in pain was observed in favour of both exercise groups (p= 0.04).
However the group receiving combined spinal manipulation and rehabilitative exercise
were significantly more satisfied with their care than the groups receiving rehabilitative
exercise alone (p = 0.02) or spinal manipulation alone (p < 0.001). No significant
between group differences were found for neck disability, general health status, global
improvement or over the counter medication use. The results of this study did not
demonstrate any advantages of spinal manipulation compared with rehabilitative

exercise.  The increased level of patient satisfaction with combined spinal

manipulation/exercise provides support for a multimodal treatment approach.

Though not completely consistent, there is evidence from reviews and RCTs that
multimodal care, incorporating manual therapy and exercise is a beneficial way of
gaining pain relief and improving function for patients with mechanical neck disorders
and cervicogenic headaches. Patients may be more satisfied with this kind of
multimodal approach to treatment. On its own, manual therapy appears to have short
term etfects, although the evidence for long term effects is conflicting. Manual therapy
Is more effective than usual GP care, but appears to be no more effective than other

forms of physiotherapy treatment.

3.4.2 Massage

Massage is an ancient form of treatment that is considered a manual therapy technique.
Only one systematic review and one subsequent good quality RCT were found that
Investigated massage for the treatment of neck pain. In their systematic review, the
Philadelphia Panel found no evidence for the efficacy of massage due to a lack of
controlled trials (Albright et al., 2001). They recommended further well-designed trials
investigating the adjunct and sole use of massage for patients with neck pain. In their
study, Irnich et al. randomly allocated 177 chronic neck pain patients to one of three
Interventions: 1) acupuncture; 2) massage or 3) sham laser acupuncture (Irnich et al,,
2001). Their outcome measures were pain on cervical movement, range of motion,

pressure pain threshold, changes of spontaneous pain, global complaints and quality of
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life (SF-36). These were measured at baseline, one week and three months after
treatment. One week after treatment the acupuncture group showed a significantly

greater improvement in motion related pain (p=0.0052) compared with massage, but not

compared with sham laser (p=0.327). These results were not maintained after three

months. There were no between group differences on any other outcome measures.

There is no evidence of efficacy for massage for patients with chronic neck pain. In line

with the European guidelines for low back pain (Hildebrandt et al., 2004), massage is

not recommended as a stand alone treatment for neck pain (Moffett and McLean, 2006).
It may be worth considering the possibility that massage may lead to patient passivity,
Inactivity and disability behaviour (Swenson 2003). In some circumstances massage
may be a useful adjunct treatment to support more active treatment programmes that

encourage increased activity or return to normal activity (Moffett and McLean, 2006).

3.4.3 Physical modalities

Physiotherapists commonly include physical modalities in the belief that they reduce
pain and inflammation. There are a wide array of modalities which are widely used e.g.
heat, cold, ultrasound, faradism, TENS, interferential therapy, pulsed electromagnetic
therapy, laser therapy etc. Between 1996 and 2004, physical medicine modalities for
the treatment of neck pain were the subject of 8 systematic reviews (Aker et al., 1996;

Belanger, 1996; Kjellman et al.,, 1999; Gross et al., 2000; Albright et al., 2001;
Swenson, 2003; Bronfort et al., 2004; Verhagen et al., 2004). Overall there is limited

evidence from small, single low quality studies, suggesting that laser therapy,
therapeutic ultrasound and TENS are not effective for reducing neck pain (Aker et al.,

1996; Gross et al.,, 2000; Albright et al., 2001). Not enough evidence exists to

determine the effectiveness of other modalities i.e. heat, cold, faradism etc.

A previously mentioned study (section 3.4.1) investigated the use of pulsed shortwave
diathermy (Dziedzic et al., 2005). 350 patients with non specific neck pain were
randomized to: 1) advice and exercise plus manual therapy; 2) advice and exercise plus
pulsed shortwave or 3) advice and exercise alone. Although all groups improved, there
were no statistically significant differences between the groups. The authors concluded
that the addition of pulsed shortwave did not provide any additional benefits in the

treatment of neck disorders over and above the standard physiotherapy treatments

provided.
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In summary there is little high quality evidence investigating physical modalities for

neck pain, whiplash or cervicogenic headaches. The little that does exist appcars to

suggest that they are not effective for reducing neck pain.

3.4.4 Acupuncture
Physiotherapists in the UK commonly use ncedle acupuncture for pain relief in the

treatment of neck pain. Five systematic reviews (Aker et al., 1996; Kjellman et al.,
1999; White and Emnst, 1999; Gross et al., 2000; Smith et al., 2000) identified between

them 14 RCTs comparing needle or laser acupuncture versus a range of control
procedures including sham acupuncture, sham TENS, diazepam, traction, SWD, and
mobilisation in people with acute or chronic neck pain. White & Ernst reviewed all 14
studies and found no consistent difference between acupuncture and other treatments

(White and Ernst, 1999). The outcomes of the 14 trials were equally balanced between

positive and negative outcomes. The consensus from the five reviews was for no

evidence of efficacy for acupuncture in the management of neck pain. In addition,

Smith et al. concluded that higher quality studies were associated with negative findings

(Smith et al., 2000).

In addition to systematic reviews, we identified three further trials of acupuncture for
neck pain (Irnich et al., 2001: Giles and Muller, 2003; He et al., 2004). The first
examined the effect of acupuncture treatment versus placebo electro-acupuncture on

chronic neck and shoulder pain in 24 sedentary female workers at six month and three

year follow-up (He et al., 2004). They reported positive treatment effects at six months

and at three years for the patients receiving acupuncture. However due to the small

number of subjects in this study the results should be treated cautiously.

As described in section 3.4.2 above, Imich et al. randomly allocated 177 chronic neck
pain patients to one of three interventions: 1) acupuncture; 2) massage or 3) sham laser

acupuncture (Irnich et al., 2001). One week after trcatment the acupuncture group
showed a significantly greater improvement in motion related pain (p=0.0052)
compared with massage, but not compared with sham laser (p=0.327). Thesc results
were not maintained after three months. There were no between group differences on

any other outcome measures. They concluded that acupuncture was a more effective
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short term treatment than massage for patients with chronic neck pain. However,

acupuncture was no better than sham laser.

As described in section 3.4.1, Giles & Muller randomised 115 patients with chronic
spinal pain to receive one of: 1) medication; 2) needle acupuncture or 3) spinal
manipulation (Giles and Muller 2003). The groups receiving manipulation and
acupuncture showed significant improvements in pain nine weeks after treatment.
Between groups analysis was not conducted and it is not known whether one treatment
was more effective than the other. Due to the small population and the high number of

drop-outs the results of this study should be treated cautiously.

The results of these studies add little to the evidence gained from systematic reviews.

Overall, there is insufficient evidence for the efficacy of acupuncture compared with

other treatments in patients with acute or chronic neck pain. At best, acupuncture may

provide short term relief of neck pain and enhance neck range of motion. Acupuncture

may be a useful adjunct treatment that provides sufficient temporary pain relief to
éncourage more active treatment programmes that increase activity or allow return to

normal activity. The use of acupuncture as a sole treatment can not be recommended

(Moffett and McLean, 2006) since the use of passive modalities may lead to patient
passivity, inactivity and disability behaviour (Swenson 2003). Further well-designed
good quality studies are warranted (White and Emst, 1999), especially in light of recent

evidence to support the use of acupuncture for chronic LBP (Brinkhaus et al., 2006;
Ratcliffe et al., 2006).

3.4.5 Immobilisation/ collars

A traditional conservative intervention for acute traumatic cervical injuries, cervical
radiculopathy and severe neck pain is “immobilisation” with a hard collar or relative
Immobilisation with a soft neck collar. The rationale for use is based on clinical custom

rather than scientific evidence (Moffett and McLean, 2006).

A Cochrane review of conservative treatments for whiplash-associated disorders

(Verhagen et al., 2004) found one good quality study and six low quality studies
looking at the efficacy of soft collars. Based on this evidence they concluded that there
was no evidence that a soft collar is effective compared with no treatment. Secondly,

there was limited evidence from one good quality study and a bank of low quality

53



studies that active interventions (exercise and activity) are more effective than a soft

collar for patients with acute whiplash.

In one further small study, Persson & Lilja randomised 81 consecutive patients with
cervical radicular pain and nerve root compression to one of: 1) surgical decompression
and fusion; 2) physiotherapy or 3) neck collar (Persson and Lilja, 2001). In all groups,
pain improved after four months and 12 months, although it is not clear whether this
improvement was significant. After four months, pain was significantly better in the
surgery group compared with the neck collar group. There was a no difference in pain
between the physiotherapy group versus the cervical collar group. After 12 months
there was no difference between the three groups. This study demonstrated no long

term disadvantage of neck collar immobilisation compared with usual physiotherapy or

surgery. However, this study was small and the results should be treated cautiously.

Although based on weak evidence the move away from immobilisation towards more

active based treatment strategies and advice is in line with international guidelines for

whiplash associated disorders (Spitzer et al., 1995) and the advice to patients set out in

the Neck Book.

3.4.6 Traction

Cervical traction is a common modality for treating neck pain. Traction may be applied
manually or mechanically, statically or intermittently. The choice of method is based

on therapist preference and experience. We found six systematic reviews investigating

the effectiveness of traction for neck pain (Spitzer et al., 1995; van der Heijden et al.,

1995; Aker et al., 1996; Kjellman et al., 1999; Gross et al., 2000; Albright et al., 2001).
Between them they identified five clinical studies which investigated traction compared
with a range of other treatments e.g. sham traction, positioning, instruction in posture,
neck collar, placebo tablets, untuned shortwave diathermy, analgesics, collar. The
majority of the studies were low quality e.g. small population size, lack of
randomisation, poor description of statistical procedure etc. All the studies found that
there was no difference between traction and its comparison treatment on any measures.
The conclusions drawn from the systematic reviews were that insufficient good quality

evidence existed to make any recommendations regarding the use of traction as a stand

alone treatment for acute or chronic neck pain.
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3.5 ACTIVE INTERVENTIONS

Exercise 1s an integral part of the physiotherapy approach to managing patients with
neck pain. There are many possible ways of classifying exercise approaches e.g.
generalised exercise for neck and/or upper limb, cervical stabilisation, specific exercise
approaches, functional restoration, proprioceptive rehabilitation etc. The evidence for
such exercise based approaches for neck pain is mostly sparse. Hoving et al. undertook
a criterion based appraisal of review articles on neck pain to assess the methodological
quality, conclusions and concordance among reviews about the conservative treatment
of neck disorders (Hoving et al., 2001). They analysed reviews in four basic categories
of conservative care including exercise intervention. Four reviews examined the
efficacy of exercise approaches (Gebhard et al., 1994; Spitzer et al., 1995; Jordan and
Ostergaard, 1996; Gross et al., 1998). Of these only Spitzer et al. indicated that exercise
therapy was beneficial for the treatment of neck pain (Spitzer et al., 1995). The
remaining three reviews were inconclusive. Hoving et al. concluded that there was a
lack of evidence from good quality primary studies on neck pain. In recent years there
has been a substantial addition of good quality trials to the literature (Hoving et al.,
2001).

The remainder of this section will review the evidence for:
e Generalised neck/upper limb exercise
¢ (ervical stabilisation exercises

o Specific exercise approaches
* Multidisciplinary rehabilitation/functional restoration

e Proprioceptive retraining

3.5.1 Generalised neck/upper limb exercise

Several systematic reviews suggest that there is too little information to support or
refute the use of exercise programmes in treatment of neck pain (Aker et al., 1996;
Gross et al.,, 2000; Hoving et al, 2001). Others suggest that neck/shoulder
rehabilitation exercises appear to be emerging as an effective way of managing neck
disorders (Spitzer et al., 1995; Jordan and Ostergaard, 1996; Kjellman et al., 1999;
Albright et al., 2001). The lack of conclusive findings in this area has been related to a
lack of good quality primary research. In recent years a substantial number of good
quality studies have been published and four pertinent systematic reviews have been

undertaken for mechanical neck disorders (Sarig-Bahat, 2003; Kay et al., 2005),
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headaches (Bronfort et al., 2004) and whiplash associated disorders (Verhagen et al.,
2004).

The first of these (Sarig-Bahat 2003) was a high quality review that focussed on
exercise therapy for management of neck pain. A variety of exercise regimes were
investigated, including stretching, strengthening, endurance, aerobic training, postural
correction, neuromuscular control and movement awareness. Fifteen additional studies

were 1dentified that had not been included in earlier systematic reviews. Articles were
assessed for quality using the PEDro scoring system and validated against published

scores on the PEDro website (www.pedro.fhs.usyd.edu.au). They concluded that there

was strong evidence supporting the effectiveness of proprioceptive exercise and

dynamic resisted strengthening exercises of the neck and shoulder muscles for chronic
and frequent neck disorders. Additionally, there was moderately strong evidence to
support the use of early mobilizing exercises in acute whiplash patients. There was no

evidence to support or refute the use of group exercise, neck schools or single sessions

of extension-retraction exercise.

The most recent Cochrane systematic review (Kay et al., 2005) also focussed on
exercise regimes for management of neck pain. They included 31 studies that
encompassed a wide range of exercise options. 35% of these trials were rated as high in
quality using a Jadad scale (Jadad et al., 1996). The authors found limited evidence
from one low quality study of benefit for eye-fixation, strengthening, stretching and
strengthening for neck disorders with headaches. There was limited evidence for home

exercise programmes and active range of motion exercises for patients with acute neck

problems. The evidence for stretching and strengthening exercise in chronic conditions
was unclear. However, they found strong evidence from multiple high quality studies in
favour of a multimodal approach for exercise in conjunction with manual therapy for
sub-acute and chronic neck disorders with or without headaches. They found no

evidence of difference between different exercise approaches.

A Cochrane systematic review of conservative treatments for whiplash associated
disorders (Verhagen et al., 2004) reported on active forms of treatment compared with
1) no treatment and 2) passive forms of treatment. Active treatment included exercise,

return to normal activity, and multimodal treatment that included the use of exercise.

The majority of the evidence was for acute whiplash associated disorders and was
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assessed as low quality. The authors concluded that there was limited evidence that both
passive and active interventions seemed more effective than no treatment. They also
concluded that there was a trend from low quality studies that active interventions were
more effective than passive ones for acute whiplash associated disorders, although the

results from high quality studies were conflicting.

Another Cochrane systematic review of conservative treatments for chronic/ recurrent

headache (Bronfort et al.,, 2004) investigated the efficacy of exercise therapy and
multimodal interventions incorporating exercise for the management of cervicogenic

headache. They concluded that there was moderate evidence from one high quality

study that low intensity exercise therapy was superior to no treatment in the long and
short term for the management of chronic cervicogenic headaches. There was moderate
evidence that combined low intensity exercise therapy and manual therapy was superior
to no treatment in the long and short term for the management of chronic cervicogenic

headaches.

In addition to these systematic reviews, two relevant randomised clinical trials were

identified (Evans et al., 2002; Viljanen et al., 2003).

In a high quality RCT (Viljanen et al., 2003) to determine the etfectiveness of dynamic
muscle retraining and relaxation training, 393 female office workers with chronic neck
pain were randomised to 12 weeks of: 1) dynamic muscle training; 2) relaxation training
or 3) ordinary activity. Muscle training incorporated stretching exercises and dynamic
exercises using dumbbells to work large muscles in the neck and shoulder region.
Relaxation training comprised progressive relaxation, autogenic training, functional

relaxation and system desensitisation. Both intervention groups received 30 minute
supervised sessions, three times per week for 12 weeks. All groups improved but there

were no significant differences in pain intensity, disability or sick leave between any of

the groups post treatment, six month or at 12 month follow-up. The authors concluded
that dynamic muscle training was no more effective than getting on with ordinary

activity.

A high quality study (Evans et al., 2002) randomised 191 patients with chronic neck
pain to 11 weeks of one of three treatments: 1) medX rehabilitation programme

consisting of cervical strengthening exercises on a “medX” variable resistance, cervical
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extension and rotation machine (medX); 2) an exercise programme combined with
manipulative therapy (Ex/SMT). The exercises consisted of dumbbell exercises for
upper limb and weighted head gear for cervical strengthening or 3) Spinal manipulative
therapy alone (SMT). At two year follow-up, the study demonstrated a significant
improvement on neck pain for Ex/SMT (p=0.05) and medX (p=0.02) compared with
SMT alone. Patient’s satisfaction with Ex/SMT was significantly higher than medX
(p=0.02) or SMT (p<0.001). There were no significant between group differences for
neck disability, general health status, improvement or OTC medication use. Given the
relatively small population and a 25% drop-out rate it is possible that this trial did not
retain enough power to pick up significant differences in these measures. This evidence
supports the view that exercise is an effective treatment approach for managing neck

pain. A multi-modal approach that includes exercise may be the most effective and

satisfactory means of doing this.

Overall, the evidence from systematic reviews and trials increasingly support the use of

exercise approaches for the management of neck pain although they do not appear to be
consistently superior to other conservative treatment approaches. There appears to be
little evidence to clearly favour one exercise approach over another. There is strong
evidence that multimodal treatment approaches which incorporate exercise are

beneficial for sub-acute and chronic neck disorders with or without associated

headaches (Evans et al., 2002; Bronfort et al., 2004; Kay et al., 200)).

3.5.2 Cervical stabilisation exercises
Evidence suggests that in the presence of neck pain there is development of deep
cervical flexor muscle dysfunction, a compensatory increase in superficial muscle

activity around the neck and shoulder girdle and neck muscle fatigue under sustained
low loads (Jull 2000). These dysfunctions may not be addressed by traditional exercise
strategies that focus on strength and high-load endurance retraining. Re-education of
these deep cervical postural muscles may be possible using specific stabilisation
exercises. Clinically the popularity of such programmes has grown (O'Leary et al.,
2003). The aim of these exercises is to correct imbalances of activity between deeply
placed stabilising muscles and more superficially placed mobilising counterparts
(Richardson et al., 1998). One high quality RCT investigated the effectiveness of
manipulative therapy and a low-load stabilisation exercise program for cervicogenic

headache when used alone and in combination compared with a control group (Jull et
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al., 2002). They randomised 200 subjects into one of four groups: 1) manipulative
therapy group; 2) stabilisation exercises group, 3) manipulative and stabilisation
exercise group or 4) a control group. At 12-month follow-up, all three intervention
groups had significantly improved headache frequency, headache intensity and neck

pain and disability compared with the control group (all p<0.05). There was no

difference between any of the intervention.

In summary, there is preliminary evidence from the one good quality clinical study (Jull

et al., 2002) described above to support a stabilisation approach to rehabilitation of neck
pain. This is in line with similar evidence in which retraining of deep postural muscles
of the lumbar spine alleviated the symptoms of back pain and improved function (Hides
et al., 1996; O’Sullivan et al., 1997; Hides et al., 2001).

3.5.3 Specific exercise approaches

The McKenzie method is a system to classify and treat neck pain based upon
mechanical and symptom reactions to repeated movements in specific directions, the
directional preference of the patient and a clinical phenomenon referred to as
centralisation. It is advocated as an active form of treatment in which patients manage
their own condition. Despite frequent use, supporting research evidence is very limited.
One very small RCT (Kjellman and Oberg, 2002) compared McKenzie treatment to a
general neck and shoulder exercise programme and a control group receiving low
intensity ultrasound. 70 patients with simple, mechanical neck pain were randomised to
one of the three groups. All three groups showed significant improvement in their pain
and disability at three weeks, six months and 12 months, but there was no difference

between the groups at any stage. This study can only be considered as a pilot study and

from these findings it is not possible to support or refute the use of the McKenzie

method for the management of neck pain.

The aims of Feldenkrais are to increase body awareness, co-ordination and control,
breaking stereotyped movement and tension patterns. In their low quality study RCT,

Lundblad et al compared Feldenkrais intervention with exercise based physiotherapy
and a control group. 97 female workers with neck-shoulder complaints were
randomised to one of the interventions. At approximately two months follow-up,

Feldenkrais was associated with significant improvements in disability (p=0.025)

compared with control (Lundblad et al., 1999). However this study had small numbers
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in each intervention and a high drop out rate with only 58 participants completing the
course of treatment. In addition their results are not based on intention to treat analysis.

Due to the low overall quality of this study, the findings should be treated with caution.

Overall there is little evidence for the efficacy of specific exercise approaches to the

management of neck pain. This is due to the lack of good quality trials investigating

these approaches.

3.5.4 Multidisciplinary rehabilitation/ functional restoration
Functional restoration programmes, (also known as physical conditioning programs,
work conditioning or work hardening) are undertaken by patients with the express aim

of improving work status and function. Very little research has investigated the efficacy

of these programmes for neck pain patients.

Karjalainen et al. undertook a systematic review of RCTs and CCTs appraising the
effectiveness of bio-psychosocial rehabilitation for working age patients with neck and

shoulder pain (Karjalainen et al., 2001). Only two low quality studies were found.
Neither study demonstrated a difference between biopsychosocial rehabilitation and
other interventions such as traditional care or care from a psychologist. Karjalainen et
al concluded that there was little evidence for the use of bio-psychosocial rehabilitation

for neck and shoulder pain. Schonstein et al. undertook a systematic review of RCTs
comparing the effectiveness of functional restoration programs with other management

strategies for workers with back and neck pain (Schonstein et al., 2003). They

identified 18 relevant RCTs, however none of the studies were related to subjects with

neck pain.

Currently there is no evidence of efficacy for multidisciplinary rehabilitation/ functional

restoration approaches for patients with neck pain. The bulk of research in this area has

been conducted with LBP patients. European guidelines found strong evidence that
multidisciplinary bio-psychosocial rehabilitation programmes using a functional

restoration approach were able to reduce pain, improve function and promote return to

work in patients with chronic low back pain (Hildebrandt et al., 2004). Further research

i1s needed for patients with neck pain.

60



3.5.5 Proprioceptive retraining

Proprioceptive retraining is not a treatment approach routinely used by physiotherapists
and is more likely to be employed by specialised clinicians e.g. those working with
balance disorders. Several authors have identified alterations in postural control and
proprioception in patients with whiplash associated disorders (Heikkila and Astrom,
1996; Loudon et al., 1997) and chronic neck pain patients (Revel et al., 1991; Revel et
al., 1994; Karlberg et al., 1995). Altered cervical proprioception may be an important
factor contributing to symptoms associated with neck disorders (Revel et al., 1991;

McLain, 1994). Cervical mechanoreceptors are essential for sensing cervical positions

and movements and overall postural control via their connections to the visual and

vestibular systems (Dutia, 1991; Gimse et al., 1996). The symptoms associated with
altered cervical proprioception may be dizziness and light-headedness (Karlberg et al.,
1993), balance disorders (Karlberg et al., 1995) or diminished neuromuscular protection
of articular structures (Proske et al., 1988). The importance of the proprioceptive

system as a pain modulator can not be ignored.

Sarig-Bahat, in her systematic review, reported strong evidence for the use of
proprioceptive exercise for both chronic and frequent neck pain (Sarig-Bahat, 2003). In
addition, we found two further studies that investigated the effect of proprioceptive

rehabilitation exercises (Heikkila and Astrom, 1996; Humphreys and Irgens, 2002).

The first study investigated cervicocephalic kinesthetic sensibility in patients with
whiplash injury and the effects of a rehabilitation programme (Heikkila and Astrom,
1996). Fourteen patients with whiplash injury and 34 healthy subjects participated in

this study. Active head repositioning accuracy (HRA) was significantly less precise in
the whiplash subjects compared to the control group. HRA in the whiplash group was
more precise after a five week rehabilitation programme. This 1s a very small study on
a convenience sample which merely suggests that cervicocephalic kinesthetic sensibility

can be retrained in patients with whiplash. It is not known whether this resulted in a

change of neck symptoms or disability.

Humphreys & Irgens conducted a prospective study on a convenience sample of 28
chronic neck pain subjects versus 28 age and gender matched, asymptomatic control
subjects (Humphreys and Irgens, 2002). HRA was significantly reduced in neck pain

subjects in comparison with control subjects (p < 0.001). Both symptomatic and
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asymptomatic subjects were randomised to either a rehabilitative exercise or non-
exercise group. Subjects receiving exercise intervention were trained to perform eye-
head-neck co-ordination exercises. They were asked to perform the exercises twice
daily over a four week period, and to keep a diary of exercise compliance and any
associated symptoms. At four weeks follow-up the symptomatic exercise group
reported a significant reduction in pain and significant improvement in HRA compared
with the symptomatic non-exercise group (both p < 0.001). The authors concluded that
proprioceptive exercises may be helpful in reducing pain and disability in chronic neck

pain subjects. Due to the small numbers of subjects taking part in the trial, findings

should be treated with caution.

Although the impact of the proprioceptive system on cervical pain and dysfunction is

poorly understood, there is some evidence from reviews and low quality studies that
proprioceptive rehabilitation may be helpful in the management of patients with neck

pain. However this would require a greater understanding of proprioceptive

dysfunction and rehabilitation strategies. Further research in this area 1s required.

3.6 CONCLUSION
There are only a limited number of good quality studies investigating the effectiveness

of conservative management options for mechanical neck pain. The provision of good
quality advice and education providing simple positive messages is central to the role of
physiotherapists. However there is little evidence to support the effectiveness of this
role. The majority of passive interventions has little support from research. Massage,

physical modalities, acupuncture, immobilisation, traction are not researched in enough

detail to make statements of efficacy. These interventions are at best adjunct techniques
which may be used as part of a multimodal programme of rehabilitation. They may be
employed as a means of producing pain relief, to support more active programmes of
treatment that encourage patients to increase activity levels or return to normal activity.
The exception to this is the use of mobilisation and manipulation. These techniques are
effective in the short and long term for the management of acute and chronic neck

disorders. They may be effectively employed either in combination with each other, or

in combination with other forms of treatment such as exercise as part of a multimodal

package of treatment.
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Of all the conservative management options, active interventions based on exercise
appear to have the strongest evidence base for the treatment of chronic neck pain.
However, this evidence is not completely consistent and exercise based approaches are
not necessarily superior to other conservative treatments. General neck and upper limb
endurance training or dynamic strengthening programmes, cervical stabilisation
exercises and proprioceptive exercise approaches appear to be more favourable exercise
options than stretching, return to normal activity or no intervention. Additionally,

multimodal treatment incorporating exercise based approaches in combination with

other forms of treatment such as manipulation, mobilisation have also been found to be

effective.

It 1s not known whether comprehensive exercise programmes incorporating endurance,
strength, stabilisation and proprioceptive training are more effective in combination or
In isolation. It is not known whether multimodal treatment such as that delivered by
physiotherapists (also known as Usual Physiotherapy) is more or less effective than
comprehensive exercise based approaches, for patients with neck pain. A randomised
controlled trial comparing the effectiveness of usual physiotherapy and a comprehensive

exercise based approach is needed. This research forms the focus of this thesis and is

described in Chapter Seven.

The next chapter is a review and selection of neck outcome measures and upper limb
outcome measures that will be used as primary and secondary measures of outcome for

the RCT described in Chapter Seven.
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CHAPTER 4

NECK AND UPPER LIMB OUTCOME MEASURES: A
LITERATURE REVIEW

4.1 INTRODUCTION

There are many outcome measures which are pertinent to mechanical neck pain or
upper limb dysfunctions. The majority evaluate both pain and disabulity. In relation to
measuring change in pain and disability in patients over time, the quality of the chosen
outcome measure is important. The quality of an outcome measure 1s related to its
reliability, validity, responsiveness to change over time, applicability and practicality
(Pietrobon et al., 2002). This chapter reviews and discusses the quality of neck outcome

measures and upper limb outcome measures which are appropriate for use in patients

with mechanical neck pain. It concludes by justifying the selection of one neck

outcome measure and one upper limb outcome measure for use in the research

component of this thesis.

4.1.1 Search strategy and inclusion/exclusion criterion for studies
The reliability, validity and responsiveness of neck outcome measures and upper limb
outcome measures were reviewed using relevant good quality evidence. Outcome

measures were included if they were self assessed, region specific (neck, shoulder or

shoulder/upper limb) and included items on disability or physical functioning.
Condition specific outcome measures were excluded (eg gleno-humeral instability,
wheelchair users etc). Relevant articles, including reviews, reports and validation
studies, were identified from computerised searches of MEDLINE, EMBASE, AMED,
Psychinfo and PEDro between 1966 and June 2005. Keywords used were: neck,
cervical, shoulder, upper limb, outcome measures, scales, questionnaire, index. The
names of identified outcome measures were used as terms for a further search of the
clectronic databases. An internet search of Google and Google Scholar was also

conducted to search for further papers. The author reviewed the titles and abstracts of

the studies and retrieved all relevant citations. References of retrieved articles were

screened for additional relevant studies.
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4.2 NECK OUTCOME MEASURES

Seven self-administered neck outcome measures were identified, namely: Neck
Disability Index (NDI); Northwick Park Neck Pain Questionnaire (NPQ); Copenhagen
Neck Functional Disability Scale (CNFDS); Neck Pain and Disability Scale (NPADS);
Neck Bournemouth Questionnaire (NBQ); Patient Specific Functional Scale (PSFS) and
the Core Neck Pain Questionnaire (CNPQ). All outcome measures appeared suitable
for patients with non-specific neck pain. They all measured pain and disability except
the CNFDS (Jordan et al.,, 1998) which measured disability alone. These outcome
measures have been subjected to varying degrees of recommended psychometric testing

(Streiner and Norman 2003).

Table 4.1 compares the psychometric properties of each neck outcome measure and

1dentifies the studies which validated each one. This table shows that four outcome
measures, namely: The PSFS (Westaway et al., 1998), the CNPQ (White et al., 2004),
the CNFDS (Jordan et al., 1998) and the NBQ (Bolton and Humphreys 2002) have
undergone little validation. Of these tools only the NBQ has been revalidated since
publication and this by the authors who originally developed it (Bolton 2004). Only the
CNFDS has been used in further research and this was a study by the authors who
developed the scale (Jordan et al, 1998). The PSFS is a self-administered
questionnaire, but differs from the other scales. It is based on generating a problem list
specific to each patient, instead of having patients check a general list of commonly
encountered problems. Completion of the questionnaire is done jointly between
clinician and patient, making it unsuitable for postal use. The questionnaire is well

suited for identification of an individual’s problems but not for making comparisons

between different patient groups (Pietrobon et al., 2002). Therefore this questionnaire is
probably more suitable for clinical rather than research purposes. These four measures

are not suitable for this study and are given no further consideration.

The NPQ, the NDI and the NPADS are the most widely validated of the outcome

measures and are now examined in greater detail.

4.2.1 The Northwick Park Neck Pain Questionnaire
The NPQ (Leak et al., 1994) is based on the Oswestry Low Back Pain Disability
Questionnaire (ODI) (Fairbank and Pynsent 2000). It was developed and validated
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using a UK population. The questionnaire is composed of nine questions relating to
symptoms i.e. pain intensity, pain frequency and pins and needles, and function i.e.
sleeping, carrying, reading and watching TV, working/housework social activities and
an optional driving function. Each question has five statements expressing progresstve

levels of functional disability. Each question scores between 0 to 4 with the resultant
score being summated (maximum score 36, or 32 if the driving question is omitted) and

then converted to a percentage to give an NPQ percentage score (Leak et al., 1994).
Reliability: Test-retest reliability with a three day interval between tests indicated good

short term levels of repeatability (Pearson r= 0.84; k=0.62, range 0.53 to 0.76) (Leak et
al., 1994). A French version of NPQ also demonstrated good test-retest reliability (ICC

=(0.84) (Wlodyka et al.,, 2002). The internal consistency of the questionnaire was
reported as good, but no statistical analysis was provided to support this view (Leak et
al., 1994). This has been remedied in part by a Chinese NPQ which demonstrated good
internal consistency (ICC=0.94; Cronbach's alpha=0.88) (Yeung et al., 2004). Validity:
The correlation between the NDI and NPQ was high (r=0.88) demonstrating that the
NPQ had good criterion related validity (Hoving et al.,, 2003). The Chinese NPQ
correlated significantly with most of the sub-scores of the SF-36 (r ranging from -0.43
to -0.71) and a numeric rating scale (r = 0.69) indicating construct validity (Yeung et al.,
2004). Content validity of the NPQ (and NDI) was assessed by comparing the scores
and items of both questionnaires to the Problem Elicitation Technique (PET) (Hoving et
al., 2003). The correlation between NPQ (and NDI) and PET was moderate (r=0.56)
indicating the likelihood that they cover some of the same constructs. Of the 10 most
commonly identified problems highlighted by patients completing the PET, only three
were included in the NDI (work, driving and sleeping) and four in the NPQ (work,
driving and sleeping and social activities). Other common problems highlighted by the
PET, e.g. depression, frustration and anger, were not addressed by the NDI or NPQ. It
was suggested that the NPQ and NDI measured similar constructs but that both lacked
In assessment of emotional difficulties which are important features of the neck pain
construct (Hoving et al., 2003). Additional measures of emotional function may be
required to comprehensively measure neck related disability. Responsiveness: The
NPQ demonstrated responsiveness to change in that NPQ change scores correlated
linearly with question 10 of the NPQ, relating to global improvement in neck pain
during follow-up evaluation of three days to one month (Leak et al., 1994), To date
there are no known published figures of minimal clinically important differences.

Conclusions: Among the strengths of the NPQ are reports of its use in different
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populations and the fact that it has been validated against multiple measures of function,
pain and clinical signs/symptoms. The NPQ was used recently in three recent high
quality RCTs that investigated the efficacy of physiotherapy for patients with neck pain
(Dziedzic et al., 2005; Klaber Moffett et al., 2005) and cervicogenic headaches (Jull et
al., 2002). In addition it is easy for patients to complete, suitable for postal use, simple

to score and provides a valid, reliable and responsive measure to evaluate outcome 1n
patients with acute or chronic neck pain. The NPQ was considered an appropriate

candidate as an outcome measure for this trial.

4.2.2 The Neck Disability Index (NDI)
The NDI (Vernon and Mior 1991), like the NPQ, was also based on the ODI. It is

similar in style and content to the NPQ and was also developed and validated on a UK
population. It asks 10 questions about neck pain and disability, with each question
offering six statements expressing progressive levels of functional disability. Each
question is scored between 0 and 5. The total NDI score is calculated by summing the
scores of the 10 questions (maximum score 50) and converting it to a percentage.
Reliability: A high degree of test-retest reliability was initially demonstrated on a
sample of 17 whiplash patients (r=0.89, p<0.05 ) (Vernon and Mior 1991) and then
again on a French NDI (ICC =0.93) (Wlodyka et al., 2002). The NDI was internally

consistent for all 10 items (Cronbach’s alpha coefficient >0.76 for each item) while the
total index alpha co-efficient was calculated at 0.80 (Vernon and Mior 1991). Validity:
Face validity was established through peer-review and patient feedback session (Vernon
and Mior 1991). As with the NPQ, Hoving et al. expressed reservations about the
content validity of the NDI regarding its ability to measure emotional difficulties related
to neck pain. However they found that the NDI and NPQ were well correlated (r=0.88)

demonstrating good criterion validity (Hoving et al., 2003). Construct validity was
demonstrated between the NDI and a visual analogue scale (VAS) evaluating overall
improvement (r=0.6) and McGill Pain Score (r=0.7) (Vernon and Mior 1991).
Responsiveness: No studies were found which examined responsiveness to change of
the NDI. A 10% change on the NDI was described as a clinically relevant change
(Stratford et al., 1999). Conclusions: Among the strengths of the NDI are its reported
use in different populations and the fact that it has been validated against multiple
measures of function, pain and clinical signs/symptoms (Pietrobon et al., 2002). It has
been used as an outcome measure in RCTs comparing the efficacy of different

Interventions (Evans et al., 2002; Kjellman and Oberg, 2002; Giles and Muller, 2003).
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Similar to the NPQ, the NDI is easy for patients to complete, suitable for postal use,

simple to score and provides a valid, reliable measure to evaluate outcome in patients

with acute or chronic neck pain. The NDI was considered an appropriate candidate as

an outcome measure for this trial.

4.2.3 The Neck Pain and Disability Scale (NPADS)
The NPADS (Wheeler et al., 1999) is a 20 item questionnaire based on the Million VAS

(Million et al., 1981). Four dimensions to the scale have been identified, namely: neck
problems, pain intensity, effects on emotion and cognition and interference with life
activities (Pietrobon et al., 2002). Each question has a S5cm VAS graded from 0 (normal
function) to 5 (worst possible situation). The scores of each item are summated to give
a final NPADS score out of 100. Reliability: Excellent test-retest reliability was
reported for this questionnaire (r=0.97; p<0.01) (Goolkasian et al., 2002) and a French

translation (ICC =0.91) (Wlodyka et al, 2002). Good internal consistency was
described, with coefficient alphas reported as 0.93 (Wheeler et al., 1999), 0.97
(Goolkasian et al., 2002) and 0.86 (Bicer et al., 2004) for all 20 items. However, it was

suggested that the internal consistency calculation should be discounted since the
NPADS is a multidimensional scale and calculation of a single alpha co-efficient is
appropriate for correlation among items that measure one construct (Pietrobon et al.,
2002). Validity: Face validity was evaluated by comparing scores of pain free
volunteers with those of patients who had neck pain. Patients scored higher than pain

free volunteers (Wheeler et al., 1999). Evidence for construct and criterion validity was

provided by comparison with the ODI (r=0.78, p<0.05), the Pain Disability Index

(r=0.8, p<0.05), and two psychological measures, namely; the Beck Depression Index
(r=0.52, p<0.05) and the neuroticism scale of the Maudsley Personality Inventory
(r=0.33, p<0.05) (Wheeler et al., 1999). Further evidence of criterion related validity

was provided by comparison with the NDI (r=0.72) and Pain Disability Index (r=0.74)
(Goolkasian et al., 2002). Responsiveness: The NPADS was responsive to change.
Compared with NPQ and NDI change scores, changes in NPADS scores correlated
highest with patient's overall assessment (r=0.592) making the NPADS the most
responsive of the three questionnaires (Wlodyka et al., 2004). They concluded from
this that the NPADS should be given preference over NPQ and NDI for use in clinical
trials. The minimal clinically important difference has not been reported. Conclusions:
The NPADS has not been extensively used for research purposes. In only one study has

it been used by its authors to assess change after botulinum toxin injections for chronic

69



neck pain. To the best of our knowledge the NPADS has not yet been used on a British
population. Nor has it been used to assess outcome following physiotherapy
intervention. It 1s not as easy as the NPQ or NDI for patients to complete. It 1s not
known whether it is suitable for postal use. Once completed it is simple to score.
Although the NPADS was valid and responsive, some doubts were expressed about the
way the reliability of the instrument was examined. These 1ssues, coupled with the fact
that it has not yet been extensively used for research purposes, raise doubts about the

suitability of the NPDS as an appropriate outcome measure for this trial.

4.2.4 Conclusions

All the available neck outcome measures were limited in the extent to which they were

psychometrically tested. The best available measures were the NPQ and the NDI.
These are similar questionnaires, developed using similar patient groups, with similar
strengths and weaknesses and with similar levels of validation. Both questionnaires

may be limited in their ability to assess emotional difficulties related to neck pain.

Nevertheless, both questionnaires appear to be validated against a variety of patient
populations and against a variety of measures of pain disability and symptoms. They

have been used in physiotherapy research of treatment effectiveness, are easy to
complete and score, suitable for postal use and responsive to change. Researchers at the

Institute of Rehabilitation have previously used the NPQ for neck related research,

which provides access to information about mean NPQ scores and standard deviations

In a similar study population. For these reasons, the NPQ was selected as the primary

outcome measure for the current study.

43  UPPER LIMB OUTCOME MEASURES

Altogether 10 self-administered upper limb outcome measures were identified, namely:
Disabilities of the Arm, Shoulder and Hand (DASH); Shoulder Pain and Disability
Index (SPADI); The American Shoulder and Elbow Surgeons Evaluation Form (ASES);
UK Shoulder Disability Questionnaire (SDQ - UK); Dutch Shoulder Disability
Questionnaire (SDQ - NL); Simple Shoulder Test (SST); Shoulder Rating
Questionnaire (SRQ); Shoulder Severity Index (SSI); Subjective Shoulder Rating
System (SSRS) and Oxford Shoulder Score (OSS). These outcome measures appear
suitable for patient populations with non-specific shoulder or upper limb dysfunction.

To our knowledge none has been validated for the assessment of upper limb disability
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in a population with neck pain. These outcome measures have been subject to varying

degrees of recommended psychometric testing (Streiner and Norman 2003).

Table 4.2 compares the psychometric properties of each upper limb outcome measure

and identifies the studies which validated each one. Table 4.2 shows that all the scales
are limited in the extent to which they have been validated. The most widely validated
of the scales are the DASH, SPADI and the ASES. These three scales also appear to be

the most widely used upper limb questionnaires for research purposes. The other scales

have been subjected to little psychometric testing and will not be considered further.

4.3.1 The Disabilities of Arm, Shoulder and Hand (DASH)

The DASH (Hudak et al., 1996) was developed as a regional outcome measure which
considers the upper extremity as a single functional unit. This gives it wide
applicability and allows for comparison across a variety of upper extremity conditions.
It is a 30 item questionnaire measuring physical and social function and upper limb
symptoms. There is also an optional sport and work specific section. Scoring for each
item is a five point Likert scale with 1 indicating no difficulty and 5 indicating an
inability to manage. The scores for all 30 responses are summed giving a score out of
150. The score is transformed to a DASH score out of 100, by subtracting 30 and
dividing by 1.2. Higher scores indicate greater disability (McConnell et al., 1999).
Reliability: Preliminary work on the reliability of the DASH (internal consistency
alpha coefficient = 0.96, test-retest reliability ICC = 0.92) has been carried out by those
who developed it (Hudak et al., 1996; Marx et al., 1999; McConnell et al., 1999). This

excellent level of internal consistency and test-retest reliability was replicated by other

validation studies (Turchin et al., 1998; Beaton et al., 2001; Durand et al., 2005). The
DASH has been translated into other languages including German, French, Dutch,
Swedish, Spanish, Taiwanese and Chinese. These also demonstrated excellent levels of
Internal consistency and test-retest reliability (Atroshi et al., 2000; Rosales et al., 2002;
Veehof et al., 2002; Offenbacher et al., 2003; Lee et al., 2004; Liang et al., 2004).
Validity: Content and face validity of the DASH in English and other languages was
assured by including a variety of language and upper limb experts in the development

process (McConnell et al., 1999; Lee et al., 2004; Durand et al., 2005). A thorough

review of the literature was also conducted to ensure that the original DASH measured
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all relevant issues (McConnell et al., 1999). Evidence of criterion and construct validity
of the DASH was provided by comparison with a number of different upper limb and
generic measures of health and well-being. The DASH and SPADI subscale scores
correlated highly with each other (Spearman’s r= 0.82 for SPADI pain; r= 0.87 for
SPADI disability) indicating that the questionnaires measured similar constructs.
DASH scores correlated against physician rated level of severity (ANOVA, F=19.85,
p<0.0001), patient rated level of severity (ANOVA, F=16.08, p<0.0001), ability to work
or not (t test, t=8.33, p<0.0001), the modified ASES (Pearson’s, r=-0.81) the SF-36

(Pearson’s r=0.73) and SF 36 subcales (Pearson’s r range -0.36 to -0.62) (Hudak et al.,
1996; Turchin et al., 1998; SooHoo et al., 2002). The DASH in other languages has

consistently demonstrated good face, construct, criterion and content validity (Atroshi et

al., 2000; Veehof et al., 2002; Offenbacher et al., 2003; Lee et al., 2004; Liang et al.,
2004). Responsiveness: The DASH detected changes of disability over time in

patients with a variety of upper-extremity musculoskeletal disorders (Gummesson et al.,

2003. Further studies showed that the responsiveness of the DASH is comparable with

other condition specific questionnaires such as Boston and Brigham (carpal tunnel)

Questionnaire (Beaton et al., 2001; Greenslade et al., 2004) and the Patient Rated Wrist
Evaluation (MacDermid et al., 2000; MacDermid and Tottenham, 2004). A 10 to 15
point change in mean DASH score is considered a minimal clinically important
difference (Beaton et al., 2001; Hunsaker et al.,, 2002; Gummesson et al., 2003).
Conclusion: The DASH appeared to be the most widely used and researched of the
upper limb outcome measure. It was validated in multiple languages and found to be a
valid, reliable and responsive measure of outcome in patients with a wide variety of

upper limb musculoskeletal disorders. It is easy for patients to complete, suitable for

postal use, and relatively simple to score. Therefore as a measure of neck related upper

limb disability the DASH was considered an appropriate candidate as a secondary

outcome measure for this trial.

4.3.2 The Shoulder Pain and Disability Index (SPADI)

The SPADI (Roach et al., 1991) was developed to measure pain and disability in non-
specific shoulder pathology. It consists of 13 items divided into two subscales: pain (5
items) and disability (8 items). The response format for each question is a 10cm VAS
anchored at each end by “no pain/difficulty” and “worst pain imaginable/so difficult
required help”. A score is calculated for each item ranging from 0-11. The subscale

scores are calculated by adding up the scores for that subscale and dividing by the
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maximum score possible for the items that were applicable to the subject. Any item that
was marked by the patient as not applicable was not included in the scoring. This
number was converted to a percentage. Scores in each subscale range from 0-100.
Higher scores indicate greater levels of impairment. The total SPADI score is
determined by averaging the pain and disability subscale scores, giving a total score
range from 0-100. Each of the domains is equally weighted (Roach et al.,, 1991).
Reliability: Test-retest reliability of the SPADI ranged from moderate (ICC=0.66)
(Roach et al., 1991) to excellent (ICC=0.91) (Beaton and Richards 1998). The studies

showed the internal consistency of the SPADI and both its subscales to be high
(Cronbach’s alpha total score=0.95; pain subscale=0.86; disability subscale=0.93)
(Roach et al., 1991). This level of consistency has been replicated in other studies
(Roddey et al., 2000). Validity: Content validity and face validity of the SPADI was
facilitated by including a number of clinicians in the development process (Roach et al.,
1991). The SPADI had broadly similar levels of criterion related validity to a number
of other shoulder outcome measures (v SRQ, r=0.83; v SDQ-UK, r= 0.57; v SDQ-NL,
1= 0.33; v SST, r=0.74; v ASES, r= 0.77; v SSI, = 0.79; v SSRS, r= 0.50) (Beaton and
Richards, 1998; Paul et al., 2004; Placzek et al., 2004). This suggested that the SPADI
measured broadly similar constructs to other shoulder outcome measures. In addition,
the SPADI discriminated between levels of shoulder severity compared with a global
rating of shoulder severity (ANOVA, F=19.69, p < 0.0001) (Beaton and Richards
1998). The SPADI also correlated against a number of general quality of life scales
including the SF 20 (r=-0.25 to r= -0.50), the Health Assessment Questionnaire
(r=0.61), the Sickness Impact Profile (SIP) (r= 0.57) and the SF 36 (= 0.67) (Williams
et al., 1995; Heald et al., 1997; Beaton and Richards, 1998). Responsiveness: The

responsiveness of the SPADI was adequately demonstrated by calculating standardised

response means for patients completing a global perceived measure of improvement

(SRM = 1.38 and 1.23) (Beaton and Richards, 1996; Heald et al., 1997; Beaton and
Richards, 1998). The SPADI was more responsive for assessing changes in shoulder
disability than general measures of disability, e.g. the SIP total score (SRM = 0.79) or

the pain and physical subscales of the SF-36 (SRM = 0.91 and 0.55 respectively)
(Beaton and Richards, 1996; Heald et al., 1997; Beaton and Richards, 1998). The

SPADI was also more responsive than other specific measures of shoulder disability
compared with patient rated change e.g. the SPADI (Spearman’s r=0.61) was more
highly correlated than the SDQ-NL (r=0.58) and the SDQ-UK (r=0.54), but not as
highly correlated as the SRQ (r=0.68) (Paul et al., 2004). A change score of 10% was
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calculated as being a minimal clinically important difference. Conclusion: The SPADI
is a valid, reliable and responsive instrument that provides a standardised measure of
outcome in patients with a variety of non-specific shoulder disorders. It is easy for
patients to complete, suitable for postal use, and simple to score. Although the SPADI

has not been validated for use in a neck pain population, as a measure of neck related

upper limb disability the SPADI was considered an appropriate candidate as a

secondary outcome measure for this trial.

4.3.3 American Shoulder and Elbow Surgeons Evaluation Form (ASES)
The ASES (Richards et al., 1994) was developed in 1993 to standardise the assessment

of shoulder function in subjects who were potential surgery cases. It incorporates two
sections. The first part is completed by a clinician but is not scored. The second part is

a patient self-evaluation and consists of 11 items. These 11 items are divided into two

areas: pain (one item) and function (10 items). The response to the pain item is a 10cm

VAS anchored at each end by “0= no pain at all” and “10= pain as bad as it can be”.
Each of the functional items have four response options scored from 0 (unable to do) to
3 (not difficult). The pain score and function composite score are equally weighted
(maximum 50 points each) and combined to give a maximum score out of 100
(Richards et al., 1994). Consequently, the ASES is more heavily weighted towards pain
assessment than the SPADI and DASH. The ASES has not been as strongly validated
as the SPADI or the DASH. Reliability: Test-retest reliability was excellent in three
studies with ICC scores ranging from 0.84 to 0.96 (Beaton and Richards, 1998;
Michener et al., 2002; Sallay and Reed, 2003). It also compared favourably with other
upper limb outcome measures, namely SPADI, SSI and SST (Beaton and Richards
1998). One study demonstrated an acceptable level of internal consistency (Cronbach
alpha = 0.86) (Michener et al., 2002). Validity: Good levels of criterion related validity
were demonstrated against a range of upper limb outcome measures including

University of Pennsylvania Shoulder Score, SPADI, SST, SSRS, and SSI) (Pearson’s r
ranging from 0.73 to 0.79) (Beaton and Richards, 1998; Michener et al., 2002).

Construct validity is generally lacking since two studies compared the ASES with the
SF-36 and found variable levels of correlation (r=0.4 and r=0.67) (Beaton and Richards,
1998; Michener et al.,, 2002). However, there was evidence that the ASES
discriminated between levels of shoulder severity (ANOVA, F=12.11, p < 0.0001)
(Beaton and Richards 1998). Responsiveness: Responsiveness of the ASES was

demonstrated in two studies with a standardized response mean (SRM) ranging between
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0.93 and 1.5 (Beaton and Richards, 1998; Michener et al., 2002). This compared
favourably with other shoulder questionnaires (SPADI, SSI and SST) (0.87< SRM <
1.23) (Beaton and Richards 1998). The minimal clinically important difference was
calculated as being 6.4 ASES points (Michener et al., 2002). Conclusion: The ASES is
the most weakly tested of the three upper limb outcome measures. By comparison to
the SPADI and DASH, the ASES is more heavily weighted towards pain assessment

and less so towards upper limb disability. For these reasons, the ASES was not

considered appropriate for use in this study.

4.3.4 Conclusions
Overall, the DASH was more extensively validated than the SPADI. The DASH and

SPADI subscale scores were well correlated with each other indicating that the

questionnaires measured very similar constructs (Beaton et al, 2001). The

responsiveness of the DASH (SRM = +/- 0.78) was slightly better than the SPADI
(SRM= +/- 0.62) for patients with a range of upper limb dysfunctions. However, the

same study demonstrated that the DASH had greater validity and responsiveness in both
proximal and distal disorders, confirming its usefulness across the whole upper
extremity (Beaton et al., 2001). The SPADI was developed for assessment of shoulder
pain and disability, which gives it less utility. Overall the DASH received better ratings
for its psychometric properties than the SPADI (Bot et al., 2004). Although the DASH
has not been validated on a neck pain population, many North American clinics
indicated that the tool was used for clinical purposes with a neck pain population

(McConnell et al., 1999). Additionally, the Institute of Work and Health
(www.dash.on.ca) confirmed that the DASH was likely to be suitable for the

measurement of upper limb disability in a neck pain population. The DASH was

therefore the upper limb outcome measure of choice for our trial.

44  CONCLUSIONS

This chapter reviewed the reliability, validity and responsiveness of a range of neck
outcome measures and upper limb outcome measures. The NPQ and the NDI were

equally matched as measures of neck outcome. The Institute of Rehabilitation used the
NPQ in previous neck research, which allowed us access to information about mean
NPQ scores and standard deviation for a similar study population. For these reasons,

the NPQ was selected as the primary outcome measure for the GET UP neck pain trial.

The DASH was the most extensively validated upper limb outcome measure and
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considered the most useful tool across the whole upper extremity. For these reasons the

DASH was selected as a secondary outcome measure of upper limb disability for the
GET UP neck pain trial.
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