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ABSTRACT

Objective To evaluate the effectiveness of treatment with

collar or physiotherapy compared with a wait and see

policy in recent onset cervical radiculopathy.

Design Randomised controlled trial.

Setting Neurology outpatient clinics in three Dutch

hospitals.

Participants 205 patients with symptoms and signs of

cervical radiculopathy of less than one month’s duration

Interventions Treatment with a semi-hard collar and

taking rest for three to six weeks; 12 twice weekly

sessions of physiotherapy and home exercises for six

weeks; or continuation of daily activities as much as

possible without specific treatment (control group).

Main outcome measures Time course of changes in pain

scores for arm and neck pain on a 100 mm visual

analogue scale and in the neck disability index during the

first six weeks.

Results In thewait and see group, arm pain diminished by

3 mm/week on the visual analogue scale (β=−3.1 mm,

95% confidence interval −4.0 to −2.2 mm) and by 19 mm

in total over six weeks. Patients who were treated with

cervical collar or physiotherapy achieved additional pain

reduction (collar: β=−1.9 mm, −3.3 to −0.5 mm;

physiotherapy: β=−1.9, −3.3 to −0.8), resulting in an extra
pain reduction compared with the control group of 12mm

after six weeks. In the wait and see group, neck pain did

not decrease significantly in the first six weeks (β=
−0.9 mm, −2.0 to 0.3). Treatment with the collar resulted

in a weekly reduction on the visual analogue scale of

2.8 mm (−4.2 to −1.3), amounting to 17 mm in six weeks,

whereas physiotherapy gave a weekly reduction of

2.4 mm (−3.9 to −0.8) resulting in a decrease of 14 mm

after six weeks. Compared with a wait and see policy, the

neck disability index showeda significant changewith the

use of the collar and rest (β=−0.9 mm, −1.6 to −0.1) and a

non-significant effect with physiotherapy and home

exercises.

ConclusionA semi-hard cervical collar and rest for three to

six weeks or physiotherapy accompanied by home

exercises for six weeks reduced neck and arm pain

substantially compared with a wait and see policy in the

early phase of cervical radiculopathy.

Trial registration Clinical trials NCT00129714.

INTRODUCTION

Cervical radiculopathy is a common disorder charac-
terised by neck pain radiating to the arm and fingers
corresponding to the dermatome involved. On exam-
ination, diminished muscle tendon reflexes, sensory
disturbances, or motor weakness with dermatomal/
myotomal distribution can be found. The diagnosis is
made primarily on clinical grounds. Magnetic reso-
nance imaging of the cervical spine usually shows the
cause of the radiculopathy, which is usually spondylar-
throsis or a herniated disc.1

Generally, degenerative cervical radiculopathy with
subacute onset has a favourable prognosis, allowing a
wait and see policy during the first six weeks.2-5 How-
ever, as pain is often excruciating during the first weeks
tomonths, treatment to accelerate the improvement of
pain and function would be highly valuable. Unfortu-
nately, evidence is lacking for the effectiveness of any
non-surgical treatment, including await and see policy,
cervical collar, or physiotherapy. Two randomised
trials comparing different non-invasive treatment
methods in chronic cervical radiculopathy showed no
benefit for physiotherapy or a cervical collar.6 7 Treat-
ment in acute or subacute cervical radiculopathy has
not yet been studied.Therefore,we evaluated the effec-
tiveness of a semi-hard cervical collar in combination
with taking as much rest as possible or physiotherapy
and home exercises compared with a wait and see
policy in recent onset cervical radiculopathy. We
hypothesised that a treatment policy (collar or physio-
therapy) would result in a faster decline in pain and
improvement in function than would a wait and see
policy.

METHODS

We did a prospective, randomised controlled trial
among patients with less than onemonth of symptoms
and signs of cervical radiculopathy, to compare the
time course of pain reduction in patients treated with
a cervical collar or physical therapy with the natural
course in a control group that did not receive any treat-
ment other than tailored analgesics, as for all patients in
the study. Three Dutch hospitals in The Hague,
Gouda, and Amersfoort participated.
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Sample size

Wecalculated the sample size for this three arm trial on
the basis of the comparison treatment (cervical collar
or physiotherapy) versus a wait and see policy, with
equal allocation in the treatment arms and three
repeated measurements (at entry and at three and six
weeks’ follow-up), with an estimated correlation coef-
ficient of themeasurements of ρ=0.7 and a difference in
the mean value of the visual analogue scale for arm
pain of 10 mm, as a clinical relevant difference with
an estimated standard deviation in each treatment
group of 30 mm.8 As arm pain is the main complaint
in cervical radiculopathy, we chose this outcome for
calculating the sample size. The total sample size
needed to detect this difference at a 5% level of signifi-
cance with a power of 90% was 240 patients.

Participants

We asked general practitioners to refer patients with
signs of recent onset (less than one month) cervical
radiculopathy. All patients were examined by the
local investigator (neurologist), who made a clinical
diagnosis of cervical radiculopathy. Inclusion criteria
for the study were age 18-75 years, symptoms for less
than onemonth, arm pain on a visual analogue scale of
40 mm or more, and radiation of arm pain distal to the
elbow, plus at least one of provocation of arm pain by
neckmovements, sensory changes in one ormore adja-
cent dermatomes, diminished deep tendon reflexes in
the affected arm, or muscle weakness in one or more
adjacent myotomes. Muscle weakness was measured
with the 0 (paralysis) to 5 (normal strength) point

Medical Research Council scale.9 Exclusion criteria
were clinical signs of spinal cord compression, pre-
vious treatmentwithphysiotherapyor a cervical collar,
and insufficient understanding of the Dutch or English
language.

Assignment

For each of the three participating hospitals, randomi-
sation was based on a computer generated sequence
that was kept in a separate box with sealed envelopes.
The boxes had been prepared by an employee from
the Department of Biostatistics who was not otherwise
involved in the study. No other stratification or block-
ing procedure was used.
All envelopeswere sequentially numbered.After the

patient had given informed consent, the investigator
opened the envelope with the next consecutive num-
ber and informed the patient about the treatment allo-
cated. Patients and investigators were not blinded to
the type of treatment.

Treatment protocols

All patients received written and oral reassurance
about the usually benign course of the symptoms. We
explained that a wait and see policy and treatment with
collar or physiotherapy might be equally effective
interventions.
Patients in all treatment groups were allowed to use

painkillers. Usually, we chose paracetamol with or
without a non-steroidal anti-inflammatory drug, but if
necessary we prescribed opiates. We asked patients to
note their drug use, including over the counter analge-
sics, in a specially designed diary during the first six
weeks after randomisation. Magnetic resonance ima-
ging and electromyography were done in all cases
except for patients with contraindications, such as
claustrophobia. These results will be reported in a
separate paper. If the patient and doctor considered
pain reduction to be insufficient, the option of surgical
treatment was discussed.
The cervical collar was a semi-hard collar

(Cerviflex S, Bauerfeind) available in six sizes that
could be snugly fitted. Patients were advised to wear
the collar during the day for three weeks and to take
asmuch rest as possible. Over the next three weeks the
patients were weaned from the collar, and after six
weeks they were advised to take it off completely.
The patients were asked to record the time they wore
the collar in a diary.
Physiotherapy with a focus on mobilising and stabi-

lising the cervical spine was given twice a week for six
weeks, by certified physiotherapists who participated
in the study. The standardised sessions were “hands
off” and consisted of graded activity exercises to
strengthen the superficial and deep neck muscles.
The physiotherapists also educated the patients to do
homeexercises. Patientswere advised to practise every
day and were asked to record the duration of the home
exercises in their diary. The web appendix gives the
physiotherapy protocol and the list of home exercises.

Assessed for eligibility (n=275)

Enrolment

Analysis:
initial course
(first 6 weeks)

Randomisation

Follow-up
at 3 weeks

Control group (n=66)Physical therapy (n=70)Cervical collar (n=69)

Excluded (n=70):
  Did not meet inclusion criteria (n=62)
  Refused to participate (n=8)  

Lost to follow-up (n=1)
Missing* (n=4)

Lost to follow-up (n=2)
Missing* (n=2)

Lost to follow-up (n=1)
Missing* (n=3)

Analysis:
6 months’ 
follow-up

Analysed (n=61)
Lost to follow-up (n=5)

Analysed (n=68)
Lost to follow-up (n=2)

Analysed (n=63)
Lost to follow-up (n=6)

Analysed (n=65)
No follow-up available
  (n=1)

Analysed (n=68)
No follow-up available
  (n=2)

Analysed (n=68)
No follow-up available
  (n=1)

Follow-up
at 6 weeks

Total lost to follow-up
  (n=1)
Missing* (n=0)

Total lost to follow-up
  (n=2)
Missing* (n=1)

Total lost to follow-up
  (n=1)
Missing* (n=0)

Follow-up
at 6 months

Total lost to follow-up
(n=5)

Total lost to follow-up
(n=2)

Total lost to follow-up
(n=6)

Fig 1 | Flow of participants. *Patients who missed one follow-up but were still participating and

attended next follow-up visits
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Patients in the control group were advised to con-
tinue their daily activities as much as possible. They
noted in their diaries the number of parts of the day
that they were able to continue their normal activities.
All patients were encouraged to contact the investiga-
tors if they had questions.

Outcome measures

Primary outcome measures included neck pain and
arm pain on a 100 mm visual analogue scale and dis-
ability assessed with the 100 point neck disability
index.10 11 This index is a standardised and validated
scale for neck painwith 10 five point questions on func-
tional activities, symptoms, and concentration. The

total score has to be multiplied by two. Secondary out-
comemeasures were treatment satisfaction, use of opi-
ates, and working status. Treatment satisfaction was
assessed on a five point scale: 1=very satisfied, 2=satis-
fied, 3=equivocal, 4=unsatisfied, and 5=very unsatis-
fied; we classified scores of 1 and 2 as “satisfied” and
scores of 4 and 5 as “unsatisfied.”
At entry and at three weeks, six weeks, and six

months after randomisation, the patients filled out all
the outcome scales in the presence of, but without
interference from, the research nurse who also acted
as data manager. If patients were not able to visit the
outpatient clinic, the threeweek follow-upwas done by
a telephone interview. At entry and after six weeks and
six months, the investigators did a standardised neuro-
logical history and examination.

Statistical analysis

For baseline values of continuous variables we used
analysis of variance tests with post hoc comparisons
using Bonferroni’s method. We used χ2 tests to com-
pare dichotomous variables at baseline.
We used generalised estimating equations to exam-

ine the effect of cervical collar and physiotherapy on
changes in pain scores and neck disability index during
the first six weeks, with adjustment for baseline scores.
Generalised estimating equations analysis is a linear
regression analysis that takes into account the depen-
dency of the observations within one patient.8 Because
of expected non-normal distribution of pain scores and
neck disability index scores at six months’ follow-up,
we used non-parametric tests (Kruskal-Wallis test with
Mann-Whitney tests for post hoc comparisons) to ana-
lyse differences between groups. We analysed second-
ary outcomes with χ2 statistics. We imputed missing
values on the basis of the last observation carried for-
ward technique. We used SPSS software version 16.0
for all statistical analysis except generalised estimating
equations analyses, for which we used Stata 9.0.

RESULTS

Participant flow and follow-up

Between August 2003 and January 2007, 275 patients
were assessed for eligibility. Reasons for exclusion of
70 patients were refusal to participate (n=9), previous
treatment with physiotherapy (n=12) or cervical collar
(n=1), longer than one month’s duration of arm pain
(n=15), arm pain on visual analogue scale less than
40 mm (n=8), no cervical radiculopathy (n=26), lan-
guage problems (n=6), and unknown (n=2). Some

Table 1 | Baseline characteristics of 205 patients with recent onset cervical radiculopathy.

Values are numbers (percentages) unless stated otherwise

Characteristics
Collar
(n=69)

Physiotherapy
(n=70)

Controls
(n=66)

Mean (SD) age (years) 47.0 (9.1) 46.7 (10.9) 47.7 (10.6)

Male sex 38 (55) 34 (49) 32 (48)

Mean (SD) body mass index (kg/m2) 26.5 (4.8) 26.2 (4.4) 26.8 (4.8)

Mean (SD) duration of arm pain (weeks) 2.8 (1.4) 2.8 (1.4) 3.0 (1.5)

Mean (SD) duration of neck pain (weeks) 3.3 (2.3) 3.0 (2.1) 3.2 (2.0)

Mean (SD) VAS on arm pain (mm)* 68.2 (19.6) 72.1 (19.2) 70.8 (21.2)

Mean (SD) VAS on neck pain (mm)* 57.4 (27.5) 61.7 (27.6) 55.6 (31.0)

Mean (SD) neck disability index† 41.0 (17.6) 45.1 (17.4) 39.8 (18.4)

Smoking 30 (43) 32 (46) 32 (48)

Pain in right arm 35 (51) 30 (43) 21 (32)

Sensory disturbances 60 (87) 63 (90) 64 (97)

Hyporeflexia biceps reflex 12 (17) 13 (19) 16 (24)

Hyporeflexia radial reflex 8 (12) 6 (9) 6 (9)

Hyporeflexia triceps reflex 16 (23) 24 (34) 16 (24)

Muscle weakness—m biceps‡ 9 (13) 5 (7) 6 (9)

Muscle weakness—m triceps‡ 7 (10) 12 (17) 6 (9)

Muscle weakness—m brachialis‡ 8 (12) 8 (11) 8 (12)

Muscle weakness—m extensor digitorum communis‡ 11 (16) 9 (13) 9 (14)

Muscle weakness—m deltoideus‡ 1 (1) 2 (3) 3 (5)

Muscle weakness—m flexor digitorum‡ 8 (12) 6 (9) 4 (6)

Muscle weakness—m abductor digiti minimi*‡ 5 (7) 9 (13) 4 (6)

Sick leave (partial or complete)§ 29 (42) 31 (44) 26 (39)

Root compression on MRI¶ 48/61 (79) 50/61 (82) 40/54 (74)

MRI=magnetic resonance imaging; VAS=visual analogue scale.

*100 mm scale (0=no pain; 100=worst pain ever).

†100 point scale specific for neck pain, with 10 items on functional status (higher scores represent worse

functional status).

‡As observed on standardised physical examination (MRC<5).

§Measured on three point scale (no sick leave, partial sick leave, fulltime sick leave).

¶According to original MRI report by radiologist.

Table 2 | Primary outcomes for collar and physiotherapy versus control group at three and six weeks. Values are mean (SD)

Outcome measure

Three weeks Six weeks

Cervical collar Physiotherapy Control Cervical collar Physiotherapy Control

Arm pain (VAS)* 50.3 (27.7) 55.1 (26.4) 59.1 (26.4) 33.5 (30.4) 36.0 (30.7) 48.6 (31.8)

Neck pain (VAS)* 38.0 (28.4) 44.5 (32.5) 55.0 (31.8) 31.0 (28.2) 36.2 (31.0) 51.1 (32.7)

NDI† 33.8 (18.7) 34.6 (16.1) 34.3 (18.8) 25.9 (19.1) 27.8 (17.7) 29.9 (20.0)

*Visual analogue scale from 0=no pain to 100=worst pain ever.

†Neck disability index: 10 point scale specific for neck pain with 10 items on functional status; high scores represent poor functional status.
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patients had more than one reason for exclusion. In
January 2007 we had to terminate the recruitment of
patients for practical reasons, although at that time
only 205 of the planned 240 patients had been
included. Of these 205 patients, 69 were allocated to
cervical collar, 70 to physiotherapy, and 66 to the con-
trol group (fig 1).
The baseline data in table 1 show that right armpain

occurred more often in the collar group. The other
baseline characteristics were evenly distributed over
the three groups, indicating that randomisation had
been successful. The mean pain scores of 70 mm for
armpain and 60mm for neck pain indicate the severity
of the complaints. Neurological deficit consisted
mainly of sensory disturbances; relatively few patients
exhibited paresis or hyporeflexia (table 1).
Five of the 205 patientswere not available for follow-

up at six weeks. We found no significant difference
between the three groups in the number of patients
who had surgery (five in the collar group, three in the
physiotherapy group, and four in the control group).

Primary outcomes

Table 2 shows the mean values for visual analogue
scale and neck disability index scores at three and six
weeks in the three groups. Table 3 summarises the
comparison of these mean weekly changes in outcome
measures in the control group with those of the collar
and physiotherapy groups during the first six weeks.
The amount of pain reduction per week is expressed
by the estimated β coefficient.
The reduction in arm pain in the control group had

an estimated β of 3.1. In other words, the pain score for
arm pain diminished by a little more than 3mm/week,
amounting to 19 mm after six weeks. In the collar and
physiotherapy groups, the pain scores diminished sig-
nificantlymore than in the control group, with an extra
pain reduction of 2 mm/week or 12 mm in six weeks
(fig 2).
The decline in neck pain in the wait and see group

over a periodof sixweeks had an estimated βof 0.9mm
(table 3). Treatment with a collar or physiotherapy
resulted in a significant reduction in neck pain of
2.8 mm/week for the collar (amounting to 17 mm in
six weeks) and 2.4 mm/week for physiotherapy
(14 mm in six weeks) (fig 3).
The neck disability index scores of patients wearing

a collar showed a significant difference in rate of
improvement compared with the control group

(-
t-

able 3). The additional weekly change in the physio-
therapy group showed a similar pattern but was not
significantly different from that of the control patients.
After six months, most patients had no or limited

pain (table 4). The median pain score for arm pain
was zero. Median scores for neck pain were 10-
20 mm. The pain scores in the two treatment groups
did not differ from those of the control patients.

Secondary outcomes

We found no significant differences between the three
groups for the secondary outcome measures (table 5).
The satisfaction scores, which varied between 54% and
59%, were not different at the three and six weeks of
follow-up. The use of non-steroidal anti-inflammatory
drugs and opiates was similar in the three groups.
Working status showed a non-significant pattern that
patients treated with physiotherapy were more often
on partial or complete sick leave than were those in
the collar or control group.

Adherence

Weused the patients’ diaries to verify adherence to the
allocated treatment. Dividing a day into four parts
(morning, afternoon, evening, and night), patients
wore the collar during the first three weeks for a
mean of 2.4 parts of the day; six patients did not wear
the collar at all. Inweeks four to six, the collarwasworn
for a mean of 1.2 parts of the day.
In addition to the 12 physiotherapy sessions, 52%

(34/65) of the patients exercised at home formore than
10minutes a day during the first three weeks, 36% (24/
65) exercised up to 10minutes, and 12% (8/65) did not
exercise at all. During weeks three to six, exercise time
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Fig 2 | Arm pain over time. VAS=visual analogue scale

Table 3 | Comparison of mean weekly changes* (95% confidence interval) in outcome measures in control group with those of collar and physiotherapy

groups during first six weeks

Outcome measure Overall weekly change Additional weekly change with collar Additional weekly change with physiotherapy

Arm pain (VAS) (mm)† −3.1 (−4.0 to −2.2) (P<0.001) −1.9 (−3.3 to −0.5) (P=0.006) −1.9 (−3.3 to −0.8) (P=0.007)

Neck pain (VAS) (mm)† −0.9 (−2.0 to 0.3) (P=0.11) −2.8 (−4.2 to −1.3) (P<0.001) −2.4 (−3.9 to −0.8) (P=0.002)

NDI‡ −1.4 (−1.9 to −0.9) (P<0.001) −0.9 (−1.6 to −0.1) (P=0.024) −0.8 (−1.8 to 0.2) (P=0.090)

*On basis of generalised estimating equations (β coefficients).

†Visual analogue scale from 0=no pain to 100=worst pain ever.

‡Neck disability index: 10 point scale specific for neck pain with 10 items on functional status; high scores represent poor functional status.
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decreased slightly: 43% (28/65) exercised more than
10 minutes, 43% (28/65) exercised up to 10 minutes,
and 14% (9/65) did not exercise at all. Sixty-one per
cent (34/56) of patients in the control group noted in
their diaries that they could continue their normal
activities during three or four parts of the day.

DISCUSSION

Clinical significance of results

In this randomised study of patients with recent onset
cervical radiculopathy, we found that treatment with a
semi-hard cervical collar in combinationwith taking as
much rest as possible for threeweeks, with amaximum
of six weeks, or standardised physiotherapy and doing
home exercises for six weeks resulted in a significant
reduction in arm and neck pain compared with a wait
and see policy. The differences in pain reduction
between the treatment and control groups varied
from 12 to17 mm on a 100 mm visual analogue scale
in six weeks and were highly statistically significant.
Studies on visual analogue scale scores consider this
difference to be clinically meaningful.12-16 One such
study in patients with acute pain, mainly in emergency
departments, showed that the meaning of a difference
in pain scores depends on the height of the scores. In
patients with scores between 34 and 66 mm, as in our
patients at three and six weeks, a difference of 17 (SD
10) mm was found to be clinically meaningful.16 How-
ever, the setting differed from our study in which
patients with subacute onset cervical radiculopathy
were treated, and this may limit the interpretation of
these data for our study population.
Disability decreased 9 points on the neck disability

index over six weeks in the control patients, with an
additional 5 point decrease in both the collar and
physiotherapy groups. The additional effect of the col-
lar on disability was small but statistically significant.
Although the additional effect of physiotherapy on dis-
ability was not significant, a favourable effect on dis-
ability occurred, presumably owing to reduction. The
less prominent effect on the neck disability index com-
pared with the pain scores may well be explained by
the fact that the index predominantlymeasures the dis-
ability caused by neck pain, whereas arm pain scores
were highest initially and showed the largest improve-
ment. All differences between the groups on the visual
analogue scale and the neck disability index scores
were no longer present at the six month follow-up.
Most patients had no or limited pain, confirming

earlier reports of the favourable natural course of the
disease.7 17 18 As the patients had arm and neck pain for
amean of threeweeks before entering the study, and as
they were treated for six weeks, we have shown that
both the cervical collar and physiotherapy are effica-
cious within this time frame. Considering the degree of
pain reduction obtained at six weeks, further inter-
ventions after this period are not likely to be of benefit
in most patients.

Comparison with other studies

Wecould findnoevidence in the literature showing the
efficacy of a cervical collar or physiotherapy in patients
with subacute onset degenerative cervical radiculo-
pathy. In 1966 a randomised clinical trial included
493 patients with cervical root symptoms in five treat-
ment arms (traction, positioning, collar, placebo
tablets, placebo heat treatment). No significant differ-
ence in pain and ability to workwas found between the
five treatment groups. Seventy-five per cent of patients
reported pain relief at four weeks’ follow-up.7 How-
ever, comparison of the results of this study with ours
is hampered by the fact that themethod as described in
the 1966 article does not meet the current standard for
clinical trials—for example, validated outcome scales
were not available.
Persson et al did a randomised clinical trial compar-

ing physiotherapy and a hard collar in patients with
chronic (more than three months, median 21 months)
cervical radiculopathy who were randomised to sur-
gery, physiotherapy, or cervical collar. Surgery was
superior for pain relief at four months’ follow-up. At
16 months’ follow-up, no difference existed between
the three groups in terms of pain, muscle strength, or
sensory loss.6 19 Marked differences exist between our
study and that of Persson et al. Our target study group
encompassed only patients with less than onemonth of
arm pain. Our study also differed with respect to the
type of collar used. A soft collar is reported to give
insufficient support. A hard collar, as used in Persson’s
study, can cause serious discomfort.20 Therefore, we
decided to compromise with a snugly fitting semi-hard
collar.6 19 21 In Persson’s study, the collar had to be
worn over a three month period. However, several
authors warn about counterproductive effects of pro-
longed immobilisation.20 22
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Fig 3 | Neck pain over time. VAS=visual analogue scale

Table 4 | Primary outcomes for collar and physiotherapy versus control group at six months.

Values are median (interquartile range) unless stated otherwise

Outcome measures Collar (n=63) Physiotherapy (n=68) Control (n=61) P value*

Arm pain (VAS) (mm)† 0 (0-30.0) 0 (0-46.3) 0 (0-50.0) 0.928

Neck pain (VAS) (mm)† 10.0 (0-40.0) 20.0 (0-43.8) 10 (0-50.0) 0.680

NDI‡ 8 (0-26.0) 10 (2-29.2) 8 (0-26.0) 0.670

*Kruskal-Wallis test.

†Visual analogue scale from 0=no pain to 100=worst pain ever.

‡Neck disability index: 10 point scale specific for neck pain with 10 items on functional status; high scores

represent poor functional status.
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Mechanisms of collar and physiotherapy

Little evidence exists on themechanisms of collars and
physiotherapy in giving pain relief, and the explana-
tions provided in the literature are largely hypotheti-
cal. The collar probably reduces foraminal root
compression and associated root inflammation by
immobilising the neck, which might explain the larger
reduction of arm pain compared with neck pain and
neck disability as found in our study.23

Physiotherapy aims at restoring range ofmotion and
strengthening the neckmusculature,24 probably dimin-
ishing secondary musculoskeletal problems, although
the mechanism of pain reduction is unclear. Thirteen
(6.3%) of the 205 patients, equally distributed over the
three groups, were surgically treated during the six
months of follow-up.Considerably higher percentages
of surgery for cervical radiculopathy are reported in
the literature.18 25 We discussed surgical treatment
options with patients who had persisting or intractable
pain and referred them to our neurosurgical depart-
ment. The low rate of surgery in our cohort may be
due to the fact that our patients were included at an
early stage, whereas previous studies including more
chronic cases encompassed a larger number of patients
who did not respond to non-surgical treatment.
Furthermore, patients were possibly less inclined to
have surgery because they participated in a study
aimed at reducing signs and symptoms by non-surgical
interventions.

Limitations

Our study has several limitations. Firstly, for obvious
reasons, the patients could not be blinded, and neither
were the examiners blinded. We tried to prevent bias
by asking the patients to fill out the visual analogue
scale scores and neck disability index in the presence
of a research nurse who did not examine the patients.
Secondly, the positive results of a collar or physio-

therapy might be partially explained by non-specific
effects—for instance, by the attention given by a
physiotherapist or the attention received when wear-
ing a visible collar. By far the most professional atten-
tion, however, was given to patients receiving
physiotherapy for the full six weeks, yet the treatment

effect was largest for the collar that was worn mainly
during the first three weeks. In addition, the treatment
satisfaction scores did not differ between the three
groups. Use of non-steroidal anti-inflammatory
drugs, opiate use, and sick leave percentageswere simi-
lar as well.

Thirdly, the quality of data on adherence to treat-
ment obtained with diaries may be compromised in a
condition that tends to improve quite rapidly. How-
ever, we conclude that adherence to the two treatment
strategies, wearing a collar and taking rest versus exer-
cise therapy, was reasonable. These approaches were
sufficiently different from that of the control patients,
who largely succeeded in continuing their normal
activities of daily life.

A fourth limitation is that we included patients in our
study on the basis of clinical criteria and used standar-
dised magnetic resonance imaging and electromyo-
graphy examinations after randomisation because we
wanted to stay close to clinical practice. Degenerative
cervical radiculopathy is primarily a clinical diagnosis,
andmagnetic resonance imaging is usually done if sur-
gery is considered or if doubt exists about the cause of
the radiculopathy. In addition, findings of imaging are
often falsely negative,26 27 as was also shown by our
study in which 20-25% of the clinically selected
patients had no root compression on magnetic reso-
nance imaging.

We cannot entirely exclude the possibility that
patients with other causes of arm pain than cervical
radiculopathy participated in the study. The number
will have been small as we required a firm clinical diag-
nosis of cervical radiculopathy, followed by strict
inclusion criteria. Patients with other causes of arm
pain are unlikely to change the results of the study, as
we would expect that they were equally distributed
over the three arms.

A final limitation is that we did not reach the calcu-
lated sample size of 240 patients. Because of the mag-
nitude of the differences in pain reduction, with
comfortable 95% confidence intervals, an extra 35
patients would have been unlikely to have changed
our results.

Table 5 | Secondary outcomes: satisfaction scores, non-steroidal anti-inflammatory drug (NSAID) and opiate use, and

working status. Values are numbers (percentages) unless stated otherwise

Three weeks Six weeks

Collar
(n=65)

Physiotherapy
(n=66)

Control
(n=61) P value*

Collar
(n=68)

Physiotherapy
(n=67)

Control
(n=63) P value*

Satisfied (%)† 38 (58) 38 (58) 33 (54) 0.573 39/67 (58) 39/66 (59) 35 (56) 0.870

NSAID use (%)‡ 11 (17) 10 (15) 18 (30) 0.094 7 (10) 8 (12) 12 (19) 0.312

Opiate use (%)‡ 20 (31) 24 (36) 19/59 (32) 0.790 13 (19) 13/66 (20) 16 (25) 0.630

Sick leave (%)§ 25/64 (39) 31 (47) 19 (31) 0.189 20 (29) 30 (45) 24 (38) 0.215

*Pearson χ2.
†Measured on 5 point scale: 1=very satisfied, 2=satisfied, 3=not satisfied nor unsatisfied, 4=unsatisfied, 5=very unsatisfied; 1 and 2 classified as

“satisfied,” and 4 and 5 classified as “unsatisfied.”

‡Based on reported use in patients’ diaries.

§Percentage on partial or complete sick leave.
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Conclusion and policy implication

The results of this randomised clinical trial showa clini-
cally relevant short term reduction in pain in recent
onset cervical radiculopathy with two therapeutic
interventions—that is, a semi-hard cervical collar com-
bined with taking rest and standardised physiotherapy
accompanied by home exercises—compared with a
wait and see policy. We recommend a semi-hard cer-
vical collar and taking rest in recent onset cervical radi-
culopathy because the costs are lower than for
physiotherapy, although physiotherapy is a good alter-
native with an almost similar efficacy.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Cervical radiculopathy is a common disorder with a favourable prognosis

Pain is often excruciating during the first weeks to months

WHAT THIS STUDY ADDS

Treatment with a semi-hard cervical collar or physiotherapy together with home exercises led
to relevant pain reduction in the acute and subacute phase of cervical radiculopathy

A semi-hard cervical collar is recommended on the basis of its low costs and best efficacy
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