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Summary

A randomised clinical trial was conducted in the Department of Physical
Medicine, Chittagong Medical College Hospital from July, 2001 to June, 2002.
The objectives of the study were to find out the effects of cervical traction (CT)
and exercise on the patients with chronic cervical spondylosis. A total of 199
patients with cervical spondylosis were included in the clinical trial. One
hundred patients were treated with cervical traction plus exercise and 99
patients were treated with non-steroidal anti-inflammatory drug (NSAID).
Posture correction advice was given to all patients. The patients were treated
for 6 weeks. There was a marked improvement in both the groups after
treatment (P<O.(JOJ).'But there was nearly significant difference regarding
improvement in,treatment with CT plus exercise than with NSAID (P =0.06).
The results indi~ate that the improvement of the patients with chronic cervical
spondylosis was more in CT plus exercise than analgesics. So, C T & neck
muscle strengthening exercise may have some more beneficial effects than
NSAIDs on chronic cervical spondylosis.

Introduction

Osteoarthritis is the most common

rheumatological disease that affects more
than 80% of the population aged 55 years and
above I. Disc degeneration with associated
osteophyte formation al1d osteoarthritis of
the spinal apophyseal joints, collectively

termed cervical spondylosis, is almost
universal in elderly people2. Degenerative
changes in the cervical spine may be
associated with neck pain but usually only

when the degenerative changes are severe.

Pain referred to the arm may indicate irritation
or entrapment of a nerve root. Comm~n
causes are a prolapsed cervical disc or

degenerative changes, including apophyseal
joint or ligamentous hypertrophy and
osteophytes. Neurological examination often
reveal the level of entrapment'-'.

Neck stiffness exists as a common disorders.

Some 25-30% of working population of 25-
29 years age group in our country reports one
or more attacks of stiff neck. Among working

population over 45 years of age, this figure
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rises to 50%. Brachial neuralgia occurs in
later life than stiff neckdoes witha frequency
of 5-10% in the 25 to 29 years age group,
increased to 25-40% after theage of 45 years.
Overall 45% of working men experience at
least one attack of stiff neck, 23% report at
least one attack of brachial neuralgia and
51% suffer from both6. It runs a prolonged
course with intermittent periods of relief. It
commonly affects people abovethe age of 40
years and is responsible for varyinggrades of
disability7. Report showed that cervical
spondylosis was the commonest lesion
(23.5%) amongst the various rheumatic
disordersx.

The use of physical therapies e.g. Short wave

diathermy, Micro wave diathermy,
Transcutaneous electrical nerve stimulation,

other electromagnetic applications, exercises

and aids & appliances are widely used by
pain specialists1o.l'. Several types of physical
therapy have potential effects on
musculoskeletal painI2.13.Cervical traction

is widely used in treating various types of
neck disorders, opinions are divergent on
methods of application and clinical results'4.

This study was aimed to find out the effects
of cervical traction and neck muscle exercise

on cervical spondylosis to maintain the

working capacity of the affected population.

Materials and methods

This study was conducted in June 200 I-July
2002 at the department of Physical Medicine,

Chittagong Medical College Hospital
(CMCH). The patients were selected on the
basis of the criteria used in the trial of 1966,
sponsored by the British Association of
Physical Medicine's.

Patients aged more than 30 years, having
pain intheneckandarm-thesymptomshaving
a root distribution and being associated with
limited and painful movement of the neck
were included in the study. Patients with
local lesion like rotator cuff tears, tennis
elbow andcarpal tunnel syndrome, abnormal
neurological signs indicating cord
compression and rheumatoi'd arthritis,
tuberculosis, or have a bony injury to the
cervical spine were excluded from the study.

Atotalof218 patientswereselectedrandomly
and were divided into two groups. (Group~
A=11Oand Group-B=108 patients).

The Group-Awastreated with CT, exercises,
postural advice and thiamin. The Group-B
was treated with NSAID plus Ranitidine
coverage, placebo CT, instruction in posture
and thiamin. CT was given by a manual
verticalcervicaltractionset insittingposition.
The angle of pull was 15° flexion of the
cervical spine. The traction was given
continuously for 30 minutes every alternate
day for 6 weeks. The weight of traction was
15%ofthesubject'sbodyweight. This was
used incase of Group-A. But CT was used as
placebo(withoutweight)inGroup-Binsitting
position to avoid psychological effects.
Exercise was given in the form of isometric
neck muscle strengthening exercise. The
exercise was given for 10 repetitions twice
daily.Previouslytrainedphysiotherapistgave

the exercise training. Exercises were given in
Group-A only.

Posture correction advice was given to all the
patients participated in the clinical trial.

Posture correction regarding sitting, lying,
reading, writing, shaving, cooking, bending
etc were clearly explained to the patients. A
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cervical collar was prescribed for all the
subjects for posture correction and it was
used during activity.

All the patients participated in the clinical

trial were provided with Tab. Vitamin B)
IOOmgthree times daily. NSAID were given
in the form of Naproxen (250 mg) twice
daily after meals in Group-B only and Tab.
Ranitidine (150 mg) was given twice daily
to prevent induced peptic ulcer by NSAID.

Beforeadmissionintothetrial,verbalconsent

of the patients was taken and nature of the
studywasexplainedto them.History,clinical
examinationand relevantinvestigationswere
done. The findings were recorded at first
attendance and followed up weekly for six
weeks.

All the patients were assessed according to
the following parameters for comparing the
effects of treatment:

a) Physician's assessment of the severity
of the conditions: pain score, tenderness
index, and pain frequency score.

b) Patient's assessment of pain (visual
analogue scale).

c) Range of neck movement (ROM).

Statistical analysis was done using SPSS
package for Windows. Student's 't' test was
done to test the hypothesis. Both paired and
unpaired 't' test was done as applicable.

Results

A total of 218 patients were selected on the
basis of the clinical criteria for the trial. But

199patients with cervical spondylosis were
finaly participated in the study. Nineteen
patients were dropped out from the study,

August 2002

because they did not take treatments allocated

to them regularly and according to advice of
the investigators. Among the subjects, there
were 11I(55.8%)maleand88 (44.2%) female.

The mean age of the subjects was 47. 16::!:I1.53
years. The highest number of patients was in
the 40-49 years age group. Regarding
oq;upation of the patients, some 39.0% were
house wives and the desk worker was in the

second position (21.1 %, table-I).

Table-I: Distribution of occupation of the patients
included in the clinical trial.

There was no significant difference regarding

baseline characteristics of the patients between
two groups (table-II, III). In Group -A, there
were 110 patients initially, but 10 patients
were dropped out from the study. There were
57 male and 43 female. There was a marked

improvement of the condition of the patients

inresponsetotreatmentfor6 weeks (P<O.OOI,
table-IV).The ROMof the cervical spine was
significantly improved (P=O.OOI) inflexion,
extension and lateral bending (mean of both
right & left lateral bending) and rotation
(table-V). So, CT was found significantly
effective to reduce the sign & symptoms of
cervical spondylosis.
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Occupation Number Percentage

House wife 77 38.7

Desk worker 42 21.1

Businessman 16 8.0

Retired serviceman 12 6.0

Teacher 9 4.5

Student 2 1.0

Others 41 20.6

Total 199 100.0
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In Group- B, therewere 108patients initially,
but 9 patients were dropped out from the
study. There were 54 male and 45 female.
There was improvement of the condition of
the patients in response to treatment for 6
weeks (P=0.001, table-IV). The ROM of
the cervical spine was significantly
improved (P=O.OOI) in flexion, extension,
lateral bending (mean of both right & left
lateral bending) and rotation (table-VI). So,
NSAID was found significantly effective to
reduce the sign & symptoms of cervical
spondylosis.

At the time of first visit, there was no
significant difference between two groups
that is the summation scoreof all assessment

parameters (pain score, tenderness index,
pain frequency score and visual analogue

scale) was 13.73:t3.16 in Group-A Vs
13.32:t3.35 in Group-B, (P=0.37). On the
other hand, there was nearly significant
improvement in Group-A than Group-B
after six weeks treatment. The mean post-
treatment summation score was 6.6O:t3.44

in Group-A Vs 7.52:t 3.50 in Group-B,
where,P=0.06 and 95% confidence interval
was -1.89 to 5.53. The results indicate that

the improvementof the patients with chronic
cervical spondylosis was more in CT plus
exercise group than in NSAID group. On
the other hand, there was increase range of
motion (ROM) in response to treatment in
both the groups, but it was found that there
was a little bit more increases of the ROM

in CT plus exercise group than the NSAID
group (table-VII).

Table-II: Distribution of baseline clinical characteristics of thepatients included in the clinical
trial.

Table-III: Distribution of baseline investigation characteristics of the patients.
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Age in years Pulse / min Systolic BP Diastolic BP
(mm of Hg) (mm ofHg)

Group -A (n =100) 46.66:t 12.08 82.40:t 6.84 121.73:t 13.95 78.70:t 8.53

Group -B (n =99 ) 47.66:t 10.99 81.66 :t 7.63 120.09:t 12.44 77.34:t 7.84

P - value 0.54 0.47 0.38 0.24

Totalcountof WBC/ ESRin )" hour Hb% 2HPPBS
cu mmof blood (mg/ dl)

.
Group -A (n = 100) 9664.00:t 1488.31 22.57:t 14.91 11.86 :t 1.56 120.93:t 38.62

Group -B (n =99 ) 9497.98 :t1593.02 23.26:t 18.87 11.68:t 1.59 117.41 :t 35.93

P - value 0.44 0.77 0.42 0.50
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Table-IV: Distribution of pre-treatment & post-treatment improvement scores (Summatioll of pain
score, tenderness index, pain frequency score & visual analogue scale) withill the same group.

Group

Group-A (n=IOO)
Group-B (n=99)

pre-treatment scores post-treatment scores

6.60:t 3.44
7.52:t 3.50

Significant level

0.001
0.001

13.73:t 3.16
13.32:t 3.35

Table-V: Distribution of improvement of ROM (in degree) after treatment ill Group-A (n =/00).

Table-VI: Distribution of improvement of ROM (in degree) post-treatment i/1Group-B.

Table- VII:Distribution of pre-treatment& post-treatment comparative improveme1lf scores (Sul1lmation

of pain score, tenderness index, pain frequency score & visual analogue scale) between two groups.

Pre-treatment scores Post-treatment scores

Group-A (n= I(0)
Group-B (n=99)
P-value

13.73:t3.16
13.32:t 3.35
0.37

6.60:t 3.44
7.52:t3.50
0.06

Table-VIII: Comparative improvement of ROM (in degree) of the cervical spine between two groups.

Group-A (n=IOO)
Group-B (n=99)
P-value

Group-A (n=IOO)
Group-B (n=99)
P-value

Movements pre-treatment ROM post-treatment ROM Significant level

Flexion 57.73:t 9.64 65.90:t 7.57 0.001

Extension 42.50:t 12.22 51.52:t 8.84 0.001

Rotation 61.35:t 13.41 69.12:t 10.96 0.001

Lateral bending 32.68:t 9.15 39.04:t 6.68 0.001

Movements pre-treatment ROM post-treatment ROM Significant level

Flexion 59.44:t 7.46 64.88:t 5.88 0.001
Extension 42.56:t 12.47 50.91 :t 8.49 0.001
Rotation 64.08 :t 11.30 69.23 :t 9.15 0.001

Lateral bending 33.33 :t 9.97 37.82:t 7.76 0.001

Pre-treatment Post-treatment Pre-treatment Post-treatment
flexion flexion extension extension

57.73:t 9.64 65.90:t 7.57 42.50:t 12.22 51.52 :t 8.84
59.44:t 7.46 64.88:t 5.88 42.56:t 12.47 50.91 :t 8.49
0.16 0.28 0.97 0.62

Pre-treatment Post-treatment Pre-treatment lal. Post-treatment lal.
rotation rotation bending bending

61.35:t 13.41 69.12:t 10 .96 32.68:t 9.15 39.04:t 6.68
64.08 :t 11.30 69.23 :t 9.15 33.33 :t 9.97 37.82:t 7.76
0.12 0.93 0.63 0.23
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Discussion

We observed 199 patients of cervical
spondylosis; most of them were in the 40-49
years age group (35.67%). The mean age of
the patients in our study was found
47.17:1:11.53 years. Bhattecharjee B N et al.
found in their study on cervical spondylosis
that maximum number of patients in the 40-
49 years, which favours the result found in
our study'6. However, their sample size was
smallandtheyselectedpatientsfromdifferent
hospitals of Dhaka city. On the other hand,
study of British Association of Physical
Medicine showed most patients feUin the 40
to 60 years age group, which is also in
agreement to our study IS. In this series, there
were 111(55.8%) male patients and
88(44.2%) female patients and the male:
female ratio was 1:0.80. In a study at a
tertiary level Hospital inDhaka, it was found
that the male and female ratio was 1: 0.516.
This was nearer to our study. The more
female in our study may be due to awareness
and increasing female education. Regarding
occupation, housewife topped the list
(38.7%), Desk worker was in the second
position (21.1%).Highestnumber ofpatients
seen i.n our study was housewife but
Bhattecharjee B N et al found that highest
number of patients was Desk worker and
housewife was the secondl6.This may be due
to more female participants in our study.

In our study, a significant improvement was
observed in response to CT & exercise. The
result is in the line of the results presented by
the British Association of Physical
Medicine's. They found that during traction
relief of their symptoms was obtained in 105
of the 114patients (92%). Bhattacharjee BN

et al found intheir study thatcervical traction
has no significant improvement but their
sample size was only 18 in cervical traction
group but our sample size was 100in number
and they used only cervical traction without
exercise but we use isometric neck muscle

exercise along with cervical traction. But
Swezey RL et al found significant
improvement in response to home,cervical
tractionI? They used simple, in-expensive
over-the-door homecervical traction method

of treatment requiring 5 minutes of cervical
traction twicedaily for both cervical pain and
radiculopathic syndromes. They found over-
the-door home cervical traction modality

provided symptomatic relief of 81 % of the
patients with mild to moderately severe
cervical spondylosis syndromes, which
supports the findings of our study. On the
other hand Wareham T et al found very good
results in their study, where 100 patients
treated with cervical traction with

radiculopathy, 90 obtained complete relief
within about half a minute of the application
of the traction'x. Cervical traction is also
effective to reduce deformity of the cervical

spine. Graziano GP et al found that excellent
correction of deformity and radiographic
union were achieved in aU patients with
severe cervical deformity in rheumatoid
arthritisl9. Honet CJ et al found good to
exceUent results in 92% of patients treated
with cervical traction20.This supports the
resultsofourstudyregardingcervical traction
group. CaldweUet al treated 577 patients of
cervical syndrome and found 82% good
results with constant traction on an average
of 13 session treatments, 92% exhibit good
and 8% moderate improvement and there
were no failure21.The only effects which
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traction can be expected to achieve are some
distraction between vertebrae at the

intervertebral disc and apophyseal joints,
tensing the longitudinal ligaments of the
spinal column, and some slight widening of
the intervertebral foramina22.On the other

hand, traction has been demonstrated to
produce a separation of 3-14 mm in the
cervical spines at a pull of about 45 pound
(20.9 kgf2. The two general objectives in
applying CT are (1) to stretch the posterior
cervical region and (2) to enlarge the
interspaces at the intervertebral foramina'4.
Probably due to this distraction there was
good results we obtained in our study.

In the study of Caldwell JW et alneck muscle
exercises was applied and found good
results21.In our study, we used isometric
neck muscle strengthening exercises and we
found significant improvement. This
indicates that exercise also played an
important role to improve the condition. In
some studies, it was found that strength
training was effective moderately to reduce
pain and improving function and stiffness in
osteoarthritis23.A carefully graded exercise
programme isneeded to increase endurance.
Strengthening exercises are recommended,
which should be done smoothly and slowly,
withacertainnumberofrepetitionstoachieve
conditioning24.We used 10repetitions twice
daily and found statistically significant
improvement. Education interventions can
be split into two main areas: providing
information on the disease and how to

alleviate the symptoms through behavioural
changes (physical coping) or reducing
symptoms through physiological strategies
(physiologicalcoping)23.TanakaSet al found

August 2002

asignificant relationshipof activities ofdaily
living on muscle atrophy in patients with
joint disorders25.Chard J et al found that
there are moderate improvement of pain and
function due to posture correction without
side effects 23. We applied posture correction

procedures in both the groups and found
insignificant improvement regarding pain
and ROM. We found a significant
improvement in response to treatment with
NSAIDs. We used tablet Naproxen (250
mg) twice daily. Chard J et al found in a
review that NSAIDs were highly effective
for painand function but with potential side
effects23.This is in favour of our study but
in our finding there were less side effects.
This may be due to use of ranitidine along
with NSAID.

We compared between CTand non-steroidal
anti-inflammatory drugs and found nearly
significant improvement in CT plus exercise
group than NSAID group (P=0.06). On the
other hand there were potential side effects
of NSAID rather than physical therapies23.
Gastrointestinal (G I) complications related
to NSAID therapy are the most prevalent
category of adverse reaction26.27.But CT has
negligible side effects. Dabbs V et al found
that cervical manipulation for neck pain is
much safer than the use of NSAID, by as
much as a factorof several hundred times and
there is no evidence that indicates NSAID

use is any more effective than cervical
manipulation for neck pain2x.So, NSAID
shouldbeused verycautiously.If it ispossible
to avoid NSAID, it should be avoided and go
for non-pharmacological therapy like CT,
short wave diathermy, exercise, posture
correction etc.
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In conclusion, it may be mentioned that
cervical traction plus exercise is effective to
reduce the symptoms of chronic cervical
spondylosis and it may have some more
beneficial effects than NSAID. On the other

hand, manual CT set can be used effectively
at home with lessexpense. So,using this type
of CT set at home can reduce extra load on

the hospital. Our study has its obvious
limitations. It was confined to a highly

selected group of patients in a tertiary level
hospital. Follow up period was also short.
Only two types of conservative measures
were observed in the study. However, it is

necessary to investigate a large sample and a
multicentre trial of physical therapy for a
longer period of follow up.
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