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Abstract
Evidence supports exercise-based interventions for the management of neck pain, however
there is little evidence of its superiority over usual physiotherapy. The aim of this study
was to investigate the effectiveness of a group neck and upper limb exercise programme
compared with usual physiotherapy for patients with non-specific neck pain. A total of
151 eligible adult patients were randomised to either a graded neck and upper limb
exercise class (GET) or usual physiotherapy (UP). The primary measure was the
Northwick Park Neck pain Questionnaire (NPQ) score at six weeks, six months and 12
months. Mixed modelling identified no difference in neck pain and function between
patients receiving GET and those receiving UP at any follow-up time point. Both
interventions resulted in modest significant and clinically important improvements on the
NPQ score with a change score of around 9% between baseline and 12 months. Both GET
and UP are appropriate clinical interventions for patients with non-specific neck pain,
though GET had a particularly high attrition rate. Consideration of patients’ preferences
for treatment and specific targeted strategies to address barriers to adherence may be
needed in order to maximise the effectiveness of the approach.
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INTRODUCTION
Neck pain is a costly problem which affects around 50% of people at some point in their
lives (Borghouts et al., 1999; Fejer et al., 2006). The role of different conservative
treatments for managing neck pain is not clear.

Evidence from systematic reviews

supports the use of exercise for managing neck pain (Hurwitz et al., 2008). In particular,
general neck and upper limb endurance training, dynamic strengthening programmes and
cervical stabilisation exercises appear to be more favourable exercise options than
stretching, return to normal activity or no intervention (Jull et al., 2002; Sarig-Bahat,
2003).

However, exercise is not superior to other conservative treatment approaches

(Viljanen et al., 2003). For example, multimodal treatments such as those usually offered
by physiotherapy may also be effective for patients with neck pain (Hurwitz et al., 2008).
Usual physiotherapy offers a broad range of treatments which are normally tailored to
individual patients needs. Interventions commonly include specifically tailored exercises
such as McKenzie exercises in combination with manual therapy, other passive treatments,
advice and education (Klaber Moffett et al., 2005).
This study aimed to investigate, at six weeks, six months and 12 months, the effectiveness
of a graded neck and upper limb exercise programme, based on stabilisation, endurance
and strengthening principles, compared with usual physiotherapy for patients with nonspecific neck pain.

METHODS
Study design
This multi-centre, pragmatic, randomised controlled trial (RCT) recruited patients with
non-specific neck pain. Patients were randomised to either a graded neck and upper limb
exercise class (GET) or usual physiotherapy (UP). Ethics approval was gained from Hull
& East Riding Research & Ethics Committee.
Recruitment of participants
Patients were recruited from waiting lists of four secondary care physiotherapy
departments in England between February 2004 and July 2005.
proceeded until July 2006.

Patient follow-up

Referral letters were used to identify potentially eligible

patients aged 18 years or over, with sub-acute or chronic mechanical neck pain. A letter
was sent to potentially eligible patients inviting them to take part in the study. Patients
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who were happy to be contacted, were telephoned by a trial co-ordinator who explained the
study to them. Patients verbally consenting to participate in the trial were given a face-toface appointment where the trial co-ordinator confirmed the patient’s eligibility for the
trial. Patients were thoroughly screened by trained assessors and excluded from the study
if they had serious neck or upper limb problems or any other potentially serious pathology
e.g. systemic disease, progressive or worsening neurological disorders, inflammatory
conditions, major trauma which would affect their ability to participate safely in the trial or
if they had received physiotherapy for neck pain in the three months prior to trial entry.
The aim of screening was to ensure that only patients classified as having non-specific
neck pain and who were safe to participate in the GET programme were recruited to the
study.

Finally, patients who were eligible and consented, completed the self-report

baseline questionnaires and were then randomised to one of the interventions.

Randomisation and blinding
Patients were randomised to the interventions using consecutively numbered, sealed,
opaque envelopes compiled by a statistician who was not involved in subject recruitment
or data collection. The two interventions were randomised in blocks of three and four.
Patients were stratified by treatment centre and high or low Northwick Park Neck Pain
Questionnaire (NPQ) scores, where high scores were ≥ 15 and low scores were ≤ 14.
Allocation of patients was concealed from trial co-ordinators until after the end of the
recruitment process when baseline data questionnaires had been completed.

Blinding of patients and therapists was not possible, however, to maintain a position of
equipoise, patients were made aware that both interventions were considered active
physiotherapy treatments and that neither treatment was known to be better than the other.
Treating physiotherapists were not involved in recruitment of subjects, data collection or
analysis.

To ensure assessor blinding, baseline data was collected through patient-

completed questionnaires by trial co-ordinators who remained independent of data analysis
processes. Thereafter follow-up data was collected via the postal system and data was
anonymized and scanned electronically into computer software using an independent data
scanning service.

Treatment protocols
Graded exercise treatment (GET)
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Patients randomised to GET were asked to attend a minimum of six and a maximum of 12
sessions over a six week period; on average they attended six sessions (range 0 to 11).
Sessions took place in the physiotherapy departments of participating hospitals and class
sizes ranged from six to 10 patients. The exercise class consisted of warm-up exercises,
range of movement exercises for neck, trunk and upper limb and endurance training for the
upper limb, trunk and lower limbs. Patients began each session with warm-up exercises
and range of movement exercises. In this phase patients learned how to control
compensatory spinal movement patterns in various postures and activities e.g. controlling
trunk lateral flexion or flexion when pedalling a stationary bike or controlling chin poke
when elevating the upper limbs through flexion or abduction. The protocol for the exercise
class, examples of possible compensatory strategies employed by patients and possible
corrections are outlined in a supplementary electronic file. Varying levels of physical
ability and confidence were expected, so patients were encouraged by the physiotherapist
to progress to the endurance phase of training when the patient felt ready. In this phase
there were eight simple exercises which were conducted for one minute each (one set),
with a weight of the patients choice, at a speed of the patient’s choosing. With support
from the physiotherapist, patients progressed from one set of endurance exercises to a
maximum of three sets as they felt able. Each session varied between 30-60 minutes as the
patient’s individual ability allowed, but patients were encouraged to gradually increase the
amount and intensity of exercise over the six week period. Within the framework of the
class structure, physiotherapists were encouraged to provide advice regarding progression,
regression or modification of all exercises as necessary to allow patients to perform
exercise in a pain-free manner and to respond to any patient’s individual queries and
concerns.

The treating physiotherapists were volunteers who stayed with this treatment arm through
the course of the trial. They received standardised training of three 2 hour training sessions
which included practical and theoretical principles of employing cervical stabilisation
within the exercise class, training about the phases and purpose of the exercise class and
observation of a class to check fidelity of the treatment delivery. Further adhoc sessions at
each centre were an opportunity to further check the fidelity of the treatment and an
opportunity for physiotherapists to ask questions informally.

Usual physiotherapy (UP)
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Usual physiotherapy interventions were at the discretion of the treating physiotherapist.
Possible options included manual therapy, neural and muscle treatments, modalities,
individualised exercise, advice and education. Table 1 provides a breakdown of actual
treatments delivered. Assessment sessions lasted between 40-60 minutes and follow-up
treatment lasted 20-30 minutes. On average patients were seen approximately six times
(range 0 to 13). Patients randomised to UP were not eligible to participate in GET.

Outcome measures
The primary measure of neck pain and disability was the NPQ (Leak et al., 1994). This
nine item questionnaire measures level of symptoms and functional disability. Each item
scores between 0 and 4. The resultant score is summated and converted to a percentage
score (Leak et al., 1994). The secondary measure of upper limb disability was measured
using the Disabilities of the Arm, Shoulder and Hand (DASH) questionnaire (Hudak et al.,
1996). These questionnaires are valid, reliable and appropriate for use in this population.
Follow-up data were collected at six weeks, six months and 12 months using postal
questionnaires. Non-responders received reminders first by post then by telephone as
necessary.

All participants were subject to standardized data collection procedures

throughout the life of the trial.

A range of psychological, sociodemographic and clinical baseline characteristics were also
measured for the purposes of secondary analysis (to be reported elsewhere).

Statistical analysis
Sample size calculations were based on detecting a difference in mean NPQ scores of 2.5
points (6.9%) between the groups after six months (Klaber Moffett et al., 2005). Based on
previous research (Klaber Moffett et al., 2005), the within-group standard deviation was
predicted to be 5.00 points (13.9%). Therefore, for two-tailed, two-sample t-tests carried
out with a 5% significance level, 64 patients were required in each group to achieve 80%
power (Machin et al., 1997). Adjusting for planned analysis of covariance and assuming a
within-patient correlation of 0.5, led to a requirement of 48 patients in each group.
However, allowing for possible attrition and further secondary analysis using regression
techniques, we proposed to recruit 150 patients in total.
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To obtain an intention-to-treat analysis we used a method of multiple imputation to correct
for missing data (Mohlenberghs and Kenward, 2007). Data from the NPQ at six weeks, six
months and 12 months were analysed jointly using a mixed model, assuming no structure
for the matrix of correlations for outcomes at the three time points. Baseline NPQ and
hospital site were adjusted for as covariates, as these had been used as stratification
variables. The same process was then used for analysing the DASH measure.

RESULTS
Study population
The CONSORT flow-chart (see fig. 1) shows that a total of 483 patients with neck pain
were referred for possible inclusion into the study, with 151 patients eventually being
recruited (GET n=75, UP n=76). The participants in this study were similar to nonparticipants except on age; {participants mean age 54.25 (14.63), non-participants mean
age 49.98 (16.09), p=0.006}. At six weeks, six months and 12 months respectively 31
(20.5%), 34 (22.5%) and 36 (23.8%) patients were lost to follow-up with losses being
higher in the GET group at each follow-up period. Losses were related to drop-outs or
withdrawals with no reports of serious adverse events. One subject in the GET group and
two subjects in the UP group inadvertently received the wrong intervention.

The groups were similar on all baseline demographic variables indicating that
randomisation procedures worked well (see Table 2). However, positive Townsend scores
indicate that the trial population was more socially and materially deprived than the
average UK population which has an average Townsend score of zero (Townsend et al.,
1988). In addition, the study population presented with high mean anxiety and depression
scores, where an individual subject score of between eight to 10 points from a maximum
21 indicates the probable presence of the mood disorder (Snaith, 2003).

Treatment effects
Means and standard deviations for the NPQ and DASH scores by intervention group and
time point are presented in Table 3. Mean improvements in NPQ score between baseline
and six week follow-up were 1.5 % and 5.1% respectively for the GET and UP group
respectively. At six month follow-up these improvements were 5% and 7.7% respectively,
whilst at 12 month follow-up this improvement was 9.1% and 9.4% respectively for the
7

GET and UP group. Mean DASH score improvements, compared with baseline, in the UP
group at six weeks was 5.4% which remain unchanged at six and 12 month follow-up. In
the GET group, there was a small but non-significant deterioration in DASH scores at six
week follow-up which returned to approximately baseline levels at six month and 12
month follow-up.

Treatment main effects were found to be non-significant: {NPQ GET minus UP estimated
difference 1.91 (95% confidence interval (-3.14,6.96); p=0.74); DASH GET minus UP
estimated difference 4.54 (95% CI (-1.10,10.2); p=0.16)}. The time main effect was
significant for NPQ (p=0.005) but not for DASH (p=0.80) with estimates: {NPQ six week
minus 12 month difference 5.62 (95% CI (3.16,8.09)); NPQ six month minus 12 month
difference 3.12 (95% CI (0.768,5.47)); DASH six week minus 12 month difference 2.07
(95% CI (-0.480,4.62); DASH six month minus 12 month difference 1.39 (95% CI (0.676,3.46))}. Estimates of treatment effects from mixed modelling of the original nonimputed data were qualitatively similar to those reported above, giving some confidence
that statistical inferences are not sensitive to the choice of analysis method.

There is no evidence that one treatment provides greater benefit than the other for neck
pain or upper limb disability. However, for both treatment groups there was a statistically
significant reduction in NPQ over time, estimated to be around 5.5% from six weeks to six
months and around 3% from six months to 12 months. There was no statistically
significant reduction in DASH score over time.

Treatment adherence
Fifty four (36%) patients were non-adherent with treatment i.e. they either did not attend
treatment (DNA) or did not complete treatment as per protocol (DNCT)(see Table 4 and
5). The definition of adherence was attending six or more sessions from a maximum of 12
sessions in the GET treatment arm or a patient-therapist negotiated discharge at any time
point within the UP treatment arm.

Non-adherers came mainly from GET (n=35),

compared with UP (n=19). Non-adherers were significantly different from adherers on
two baseline variables; non-adherers were younger (p=0.042) and had higher Townsend
scores (p=0.007), indicating that they originated from more deprived areas.

DISCUSSION
8

This paper reports the findings from an RCT investigating the effectiveness of a neck and
upper limb exercise class (GET) compared with usual physiotherapy (UP). The GET
intervention was found to be similarly effective as the UP intervention. No significant
between group differences in neck pain and function were found at six weeks, six months
or 12 months between patients receiving GET and those receiving UP. Both interventions
reduced NPQ scores by a statistically significant amount over time. With respect to
baseline measures, the mean improvement of NPQ score varied between 5.0-7.8% at 6
month follow-up and between 9.0-9.4% at twelve months, which is a small but clinically
important change (Dziedzic et al., 2005; Klaber Moffett et al., 2005). DASH scores did
not change significantly in either intervention group during the follow-up period.

Though modest, the findings of our study are comparable with previous RCTs
investigating usual physiotherapy for the management of neck pain. In comparison with a
brief physiotherapy intervention Klaber Moffett et al. (2005) found that the usual
physiotherapy group improved by about 6% at three months and 7.8% at 12 months.
Dziedzic et al. (2005) demonstrated that (1) advice and neck exercises, (2) advice, neck
exercises and manual therapy and (3) advice, neck exercises and pulsed shortwave
diathermy, achieved improvements of approximately 10-11% at six months.

Our study also provides evidence supporting exercise approaches involving strengthening,
endurance training or cervical stabilisation for the management of neck pain. This is in
line with a best evidence synthesis that exercise based approaches are recommended for
the management of neck pain (Hurwitz et al. 2008). They concluded that supervised
exercise interventions are more effective than no treatment or alternative interventions
such as spinal manipulation alone, TENS, or usual General Practitioner care. They further
concluded that there were no short-term or long-term differences between endurance
exercises and strengthening exercises in female workers with sub-acute, chronic, or
recurrent neck pain.

Strengths and limitations of the study
This RCT was designed, conducted, analysed and interpreted in accordance with the
recommendations of the CONSORT statement (Schulz et al., 2010). This study achieved
its recruitment target of 150 patients and had a good rate of follow-up. Randomization
procedures and concealed allocation minimized the likelihood of selection bias. Outcomes
9

were self-assessed using postal questionnaires, thus reducing the likelihood of therapist or
assessor bias. The use of broad inclusion criterion ensured that trial participants were
broadly representative of patients referred to the physiotherapy departments involved with
this trial.

The participants in GET were asked to attend between six and 12 sessions of treatment. In
general the influence of exercise intensity, frequency of exercise, number of sessions and
programme duration on outcome remains unknown. However, 12 sessions of exercise may
not have been sufficient to create optimal change in pain or function. For patients with
chronic low back pain it has been shown that a longer, more intensive programme of
exercise i.e. four days per week for 16 weeks continued to accumulate benefits over time
and was significantly more effective than less intensive programmes of two or three days
per week over the same period of time (Kell et al., 2011).

Adherence with both treatments was relatively poor, with only 47% of patients in the GET
group completing treatment as per protocol.

This is common in trials investigating

exercise (Pavey et al., 2012) and may have impacted on the effectiveness of treatment
(Vermeire et al., 2001; WHO, 2003). Several factors could account for this low level of
adherence. For example, subjects in our study presented with low prior levels of physical
activity, low self-efficacy and high levels of anxiety and depression (see table 2). These
are recognised predictors of non-adherence (Jack et al., 2010). In addition, subjects from
our study who were from more materially deprived areas were less likely to adhere with
treatment than those from less materially deprived areas (see table 5). This finding is
consistent with previous studies which indicate that high levels of deprivation are linked
with low treatment adherence (Kim et al., 2004; Self et al., 2005). The relatively deprived
status of subjects in our study may partly explain the low levels of adherence with both
interventions.

Non-adherence and deprivation may also influence the outcome of treatment (Carr and
Moffett, 2005; Hayden et al., 2005). Patients who are adherent have been found to have
better treatment outcomes than patients who are non-adherent (Boyette et al., 1997; van
Gool et al., 2005). Several high quality studies indicate that deprivation predicts poor
treatment outcome in patients with back or neck pain (Carr et al., 2005; McLean, 2007;
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Klaber Moffett et al., 2008). These factors may explain the modest treatment outcomes
achieved in our study.

Implications for clinical practice
Our study demonstrated that GET and UP were similarly effective interventions for
patients with non-specific neck pain, therefore such patients should be assessed to see
whether exercise-based interventions or usual physiotherapy are appropriate to meet their
clinical need.

The criteria for making decisions about the appropriateness of either

intervention in clinical practice are lacking, however since patients' preferences for
treatment are likely to impact upon the effectiveness of that treatment (Preference
Collaborative Review Group, 2008) it is important to establish whether patients themselves
have a preference for either of the approaches.

Due to the potentially high levels of non-adherence, asking patients to initiate and adhere
to an exercise programme is a challenge. However it is a challenge which cannot be
ignored since adhering to exercise has been shown to improve pain and function in a range
of musculoskeletal conditions (Hayden et al., 2005; van Gool et al., 2005). In addition,
there is strong evidence that adhering to regular ongoing physical activity protects people
with neck pain from progression to severe, disabling or recurrent neck pain (McLean et al.,
2007). Eliciting changes in exercise behaviour either in the short-term or long-term is
difficult (Holtzman et al., 2004; Hayden et al., 2005). Nevertheless, health professionals
involved with exercise-based interventions could begin by being aware of the range of
possible cognitive, behavioural, demographic, organisational and practical barriers which
may impact on patient adherence with exercise (Jack et al., 2010). The opportunity to
discuss exercise options and elicit any concerns that patients might have may allow health
professionals to identify and overcome specific barriers facing individual patients.

Implications for research
The exercise programme used in this study might be improved in two possible ways.
Firstly, combining exercise-based rehabilitation with usual physiotherapy may enhance
effectiveness of conservative cervical management (Miller et al., 2010). This combination
has also been identified as being potentially beneficial for other musculoskeletal conditions
such as knee osteoarthritis (Medlicott and Harris, 2006), temperomandibular disorders
(Jansen et al., 2011) and cervicogenic headache and neck pain (Jull et al., 2002).
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Secondly, the addition of adherence strategies to either of the interventions may lead to
improved treatment outcomes. However recent systematic reviews reveal considerable
uncertainty about which adherence strategies may work best for increasing adherence with
exercise in patients with musculoskeletal disorders (Jordan et al., 2010; McLean et al.,
2010). There are indications from the wider literature that treatment adherence can be
improved (Holtzman et al., 2004) and may be linked to improved treatment outcomes
(Roter et al., 1998; Haynes et al., 2008). Strategies with potential to improve exercise
adherence are worthy of further investigation.

CONCLUSIONS
This study demonstrated that GET and UP produced modest but significant reductions in
pain and disability for patients with non-specific neck pain at six and 12 month follow-up.
Both approaches are appropriate for use in clinical practice although both interventions had
high levels of non-adherence. Patients should be assessed to establish whether either of
these interventions is likely to meet their clinical needs and whether they have a preference
for either of the interventions. Health professionals should attempt to identify possible
cognitive, behavioural, demographic, organisational or practical barriers which may impact
on patient adherence with treatment. Supporting patients to overcome their barriers may
help patients to optimise treatment outcome, though strategies to improve adherence
require further investigation.
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Fig. 1 CONSORT flow-chart of participants through the GET UP neck pain trial
Patients with neck pain referred to
physiotherapy dept by GP/consultant

Potentially eligible patients from waiting
lists of participating departments
screened for eligibility and willingness to
participate in trial (n=483)

Excluded (n=241)

Declined (145)
Unable to contact (96)

Excluded (n=91)

Patients who seem eligible and willing
invited to pre-randomisation assessment
(n=242)

Receiving treatment (17)
Medical complication (11)
Unable to attend classes (18)
Other reasons (45)

Eligible patients
randomised to trial
(n=151)

Allocated to
Graded Exercise Treatment (n=75)

Allocated to
Usual Physiotherapy (n=76)

Received allocated intervention (n=74)
Did not receive allocated intervention (n=1)

Received allocated intervention (n=74)
Did not receive allocated intervention (n=2)

Follow-up at 6 weeks (n=58)

Follow-up at 6 weeks (n=62)

Did not respond to questionnaire (n=17)

Did not respond to questionnaire (n=14)

Follow-up at 6 months (n=53)

Follow-up at 6 months (n=64)

Discontinued treatment/withdrew (n=4)
Did not respond to questionnaire (n=18)

Discontinued treatment/withdrew (n=0)
Did not respond to questionnaire (n=12)

Follow-up at 12 months (n=55)

Follow-up at 12 months (n=60)

Discontinued treatment/withdrew (n=4)
Did not respond to questionnaire (n=16)

Discontinued treatment/withdrew (n=0)
Did not respond to questionnaire (n=16)

Analysed (n=75)

Analysed (n=76)
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Table 1 Components of usual physiotherapy treatment
Treatment

Specific

Home exercise

McKenzie exercises
Neck strengthening
Stretches
Cervical stabilisation
Upper limb strengthening
Other specific exercises
General exercise
Manipulation
Mobilisation
Neural biased
Muscle biased
Massage
Traction
Shortwave diathermy
Ultrasound
Interferential
TENS
Acupuncture
Ice/heat
Collar
Taping
Ergonomic advice

Manual Therapy

Modalities

No. of patients who
received this treatment
31
0
251
24
4
332
3
0
42
4
20
1
3
7
3
0
2
4
15
1
1
1

1

Stretches were either active range of motion exercises or muscle stretches
Other specific exercises included scapular, thoracic, postural exercises, relaxation etc.

2
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Table 2 Baseline characteristics of participants in each intervention of the GET UP
neck pain trial. Values are means (standard deviations) unless otherwise indicated

Frequency

Age
Female (frequency)

151
90

Graded Exercise
Treatment
(GET)(n=75)
54.2 (13.8)
44

Male (frequency)
Smoking status (frequency)

61

31

30

43
107

22
53

21
54

60
84
150

29
44
2.0416 (4.300)

31
40
1.044 (3.989)

Expressed a preference

82

38

44

Preferred UP

41
34
67

17
18
34

24
16
33

NPQ score (0-100)
DASH score (0-100)
QVAS (0-100)
PSE (0-100)
HADS-Anxiety (0-21)
HADS-Depression (0-21)
TSK (17-68)
CSQ-diverting attention (0-42)
CSQ-reinterpreting pain sensation (0-42)
CSQ-catastrophising (0-42)
CSQ-ignoring sensations (0-42)
CSQ-praying and hoping (0-42)
CSQ-coping self statements (0-42)

151
141
150
145
151
149
139
143
142
141
148
141
143

39.1 (14.4)
31.0 (18.2)
62.0 (15.9)
36.9 (15.1)
9.4 (1.7)
9.9 (2.6)
36.1 (8.2)
14.5 (8.2)
9.8 (7.8)
10.7 (7.2)
17.2 (8.0)
15.9 (9.5)
24.4 (5.9)

CSQ-increased behaviour (0-42)

143

17.3 (7.6)

38.4 (15.6)
31.1 (20.1)
59.8 (17.4)
37.4 (15.6)
9.0 (1.8)
9.8 (2.5)
35.1 (6.7)
13.7 (9.0)
9.7 (8.1)
10.2 (7.4)
16.5 (8.1)
17.6 (8.5)
23.6
23.7(7.0)
17.5 (7.3)




smokers
non-smokers

Usual
Physiotherapy
(UP)(n=76)
53.5 (15.1)
46

Exercise levels 1



more than once per week
never exercise

Social deprivation score
Treatment (frequency)





Preferred GET
No preference

Notes: NPQ=Northwick Park Neck Pain Questionnaire, DASH=Disabilities of Arm, Shoulder and Hand Questionnaire,
QVAS=Quadruple Visual Analogue Scale, PSE=Pain Self Efficacy, HADS=Hospital Anxiety and Depression Scale,
TSK=Tampa Scale of Kinesiophobia, CSQ=Coping Strategies Questionnaire
1.
Any form of exercise or activity which raises the heartbeat or gets the patient slightly out of breath
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Table 3 Mean NPQ, DASH scores and mean change scores (and standard deviations)
at each time point, using all available data

Graded Exercise
Treatment

Usual Physiotherapy
(UP)

(GET)

NPQ score
mean (SD)

DASH score
mean (SD)

NPQ score
mean (SD)

DASH score
mean (SD)

Baseline

39.1 (14.4)
(n=75)

31.0 (18.2)
(n=69)

38.4 (15.6)
(n=76)

31.5 (20.1)
(n=73)

6 week follow-up

37.6 (18.2)
(n=58)

35.3 (22.3)
(n=57)

33.3 (19.3)
(n=62)

26.1 (19.4)
(n=61)

1.5 (19.7)

-4.3 (23.3)

5.1 (21.9)

5.4 (19.9)

34.1 (18.6)
(n=53)

32.8 (21.0)
(n=49)

30.7 (21.5)
(n=64)

27.6 (21.9)
(n=60)

5.0 (21.7)

-1.8 (22.1)

7.7 (19.4)

3.9 (18.9)

30.0 (20.6)
(n=55)

29.5 (22.5)
(n=55)

29.0 (20.1)
(n=60)

26.4 (21.3)
(n=61)

9.1 (21.6)

1.5 (22.1)

9.4 (18.9)

5.1 (21.4)

Mean change
score at 6 weeks
6 month follow-up

Mean change
score at 6 months
12 month follow-up

Mean change
score at 12 months

Note: NPQ=Northwick Park Neck Pain Questionnaire, DASH=Disabilities of Arm, Shoulder and Hand Questionnaire, SD=standard
deviation Range for both scores= 0-100; lower scores indicate less disability. Mean change scores are provided relative to baseline
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Table 4 Frequency of adherers versus non-adherers by intervention group.
Treatment
completed as
protocol (adherers)

Treatment begun but
not completed (DNCTs)
(non-adherers)

Did not attend
treatment (DNA)
(non-adherers)

Others

Total

GET group

35

23

12

51

75

UP group

55

12

7

22

76

Notes: DNCTs=Did Not Complete Treatment; DNA=Did Not Attend
1.
Four patients withdrew from the trial and one received UP inadvertently
2.
Two patients received GET inadvertently
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Table 5 Baseline characteristics of adherers versus non adherers. Values are means
(standard deviations) unless otherwise stated
Adherers
(n=90)

Non-adherers
(n=54)

p value of
independent
samples t-test
or χ2 test

Age
Female (frequency)
Male (frequency)
 smokers
 non-smokers
Exercise levels1

55.7 (14.2)
51
39
25
64

50.8 (13.4)
35
19
16
38

0.042*

exercise more than once per
week
 never exercise
Townsend social deprivation score
Treatment preference (frequency)

36
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Expressed a preference

 Preferred UP
 Preferred GET
 No preference
NPQ score (0-100)
DASH score (0-100)
QVAS (0-100)
PSE (0-100)
HADS- Anxiety (0-21)
HADS- Depression (0-21)
TSK (17-68)
CSQ-diverting attention (0-42)
CSQ-reinterpreting pain sensation (0-42)
CSQ-catastrophising (0-42)
CSQ-ignoring sensations (0-42)
CSQ-praying and hoping (0-42)
CSQ-coping self statements (0-42)
CSQ-increased behaviour (0-42)

0.334
0.844

0.922
49
31
0.8310 (3.7035) 2.7687 (4.6478)
50

28

29
18
38
39.6 (15.6)
32.5 (20.2)
60.6 (17.4)
37.9 (16.2)
9.2 (1.8)
9.8 (2.6)
35.0 (6.7)
14.4 (9.0)
10.4 (8.2)
9.6 (7.1)
17.5 (8.3)
17.4 (9.4)
24.2 (6.7)
18.0 (8.0)

9
15
25
37.5 (14.6)
28.9 (17.8)
60.3 (15.4)
35.8 (14.4)
9.3 (1.9)
10.0 (2.5)
35.8 (8.3)
13.4 (8.0)
9.1 (7.5)
12.0 (7.5)
16.0 (7.9)
15.7 (8.1)
23.8 (6.0)
16.1 (6.5)

0.007*

0.187
0.445
0.276
0.934
0.432
0.795
0.642
0.576
0.518
0.366
0.065
0.285
0.252
0.736
0.154

*significant at p<0.05
Notes: UP=Usual Physiotherapy, GET=Graded Exercise Treatment, NPQ=Northwick Park Neck Pain Questionnaire,
DASH=Disabilities of Arm, Shoulder and Hand Questionnaire, QVAS=Quadruple Visual Analogue Scale, PSE=Pain Self Efficacy,
HADS=Hospital Anxiety and Depression Scale, TSK=Tampa Scale of Kinesiophobia, CSQ=Coping Strategies Questionnaire
1.
Any form of exercise or activity which raises the heartbeat or gets the patient slightly out of breath
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