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INTRODUCTION
Degeneration of the cervical spine is common and can present 

with neck pain, referred pain and radicular pain.(1-3) Physiotherapy 

is advocated in patients with such conditions as a form of 

initial conservative management, which may also include other 

treatment options like acupuncture, chiropractic manipulation 

and medication. Although satisfactory results have been seen 

with physiotherapy,(4,5) patients with no improvement may need 

to consider more invasive options, such as surgery, to treat their 

cervical spine disease.(6,7)

 We aimed to analyse the effects of the initial sessions of 

physiotherapy on patients who were newly diagnosed with 

degenerative cervical spine disorders. Knowledge of this 

would allow us to counsel patients regarding the expected  

immediate outcome after the initial sessions of physiotherapy, as 

well as enable us to gauge the extent of recovery after the initial 

sessions of physiotherapy, so as to decide whether continual 

physiotherapy remains the most suitable management for such 

patients.(8)

METHODS
This was a prospective study conducted in a single hospital. In 

total, we recruited 30 new patients with degenerative cervical 

spine disease seen at the orthopaedic outpatient clinics during 

a consecutive five-day period. The presenting symptoms of our 

patients included neck pain, referred pain and radicular pain. All 

the patients underwent anteroposterior and true lateral radiography 

of the cervical spine during the same visit. The radiographs were 

interpreted by both the duty radiologist and the spine surgeon-

in-charge. Patients identified to have degenerative cervical spine 

disease were given standard neck advice, consisting of proper 

ergonomics and simple neck exercises. A pictorial brochure was 

issued to every patient after the contents had been explained 

to them. They were then referred for physiotherapy within one 

week from the initial consult and followed up prospectively for 

the duration of two physiotherapy sessions spaced one week 

apart. A detailed physical examination was conducted for each 

patient after the initial two physiotherapy sessions. None of the 

patients underwent concomitant acupuncture or chiropractic  

manipulation.

 Outcome parameters assessed included pain, neck range of 

movements and activities of daily living (ADL). For pain assessment, 

we used a visual analogue scale (VAS) with scores ranging from 0  

to 10. A goniometer was used to measure neck movements, 

including flexion, extension, right and left rotation, and right and 

left bending. The first author did all the measurements so as to 

minimise inter-observer differences and to maintain consistency.

 A single interviewer-based questionnaire in the English language 

was employed to assess the deficits in ADL (Appendix). No  

translator was required for any of the patients. This questionnaire 

was designed to incorporate six out of the ten sections from the 

original Owestry Neck Pain Questionnaire.(9) Assessment of pain 

that was present in the Owestry Neck Pain Questionnaire was 

separately done using the VAS described above. The questionnaire 
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was piloted on three patients with neck pain prior to the study. It was 

improved based on patients’ feedback for ease of comprehension.

 Data entry was performed using a spreadsheet application 

(Excel 2003, Microsoft Corp, Redmond, WA, USA). Statistical 

analysis was performed using the Statistical Package for the 

Social Sciences version 16 (SPSS Inc, Chicago, IL, USA). Means 

and medians of continuous variables were assessed where  

appropriate, and categorical variables were studied using chi-

square tests. Statistical significance was defined as p < 0.05.

RESUlTS
A total of 30 patients with neck pain were examined in this study 

(Table I). The majority were in their fifties (46.7%). There were  

12 (40.0%) male and 18 (60.0%) female patients. 16 (53.3%) 

patients were clerks or secretaries, eight (26.7%) were manual 

workers, three (10.0%) were housewives and the remaining three 

(10.0%) were retirees. None of the patients had isolated neck pain. 

26 (87.0%) patients had neck pain with associated referred pain and 

13 (43.0%) had neck pain with radicular pain. Patients who had 

radicular symptoms did not have any obvious myotomal weakness. 

No patient had myelopathy. The mean duration of symptoms prior 

to presentation was 56 (range 22–85) days.

 Among the various physiotherapeutic modalities utilised, 

manual joint mobilisation performed by a trained physiotherapist 

was the most common (96.7%). This was followed by application  

of dry hot pack at the posterior neck (73.3%) and intermittent 

cervical traction (63.3%). Short-wave therapy (3.3%) and 

interferential electrical stimulation (3.3%) were the least  

commonly used modalities (Table II). Patients felt less pain after the 

second physiotherapy session, with a decrease in pain score from 

a median of 8 to 4 (p < 0.0001). For the neck range of movements, 

lateral bending was the most commonly affected neck movement 

among the patients reviewed. This was followed by neck extension, 

neck rotations and neck flexion (Table III). Improvements after 

physiotherapy for all neck movements were minimal.

 ADL was affected differently in our subjects (Table III). The 

majority found that sleeping (40%), reading/writing (40%),  

driving (58%) and social activities (57%) were not affected at 

all from the start. Improvements were seen after the second 

session of physiotherapy in the area of sleeping, reading/writing, 

working/doing housework and carrying heavy things (p < 0.05). 

The most marked improvement was in the area of carrying heavy 

things (median: ‘able to carry light weight’ to ‘only extra pain 

when carrying objects’). No statistical significance was found  

for driving and social activities. In addition, statistical analysis did 

not show any correlation between age, gender, occupation and 

improvement in pain and performance of ADL.  

 

DISCUSSION
Many studies have shown the benefits of various physio- 

therapeutic modalities in treating degenerative cervical spine 

disease.(5,6,10) In fact, physiotherapy is a widely accepted mainstay 

treatment for patients with degenerative cervical spine disease.(11) 

Several studies have also shown the effectiveness of a multimodal 

approach combining physiotherapy with oral anti-inflammatory 

medication and patient education; however, the pathophysiology 

behind its usefulness remains unclear.(12,13)

 The physiotherapeutic modalities offered by our institution 

include manual joint mobilisation, application of dry hot pack at 

the back of the neck, intermittent cervical traction, short-wave 

therapy and interferential stimulation treatment. As a general guide, 

Table I. Demographics of patients with neck pain (n = 30).

Demographic No. (%)

Age (yrs)
20–29
30–39
40–49
50–59
60–69
70–79

1
3
6

14
5
1

 (3.3)
 (10.0)
 (20.0)
 (46.7)
 (16.7)
 (3.3)

Gender
Male
Female

12
18

 (40.0)
 (60.0)

Occupation
Clerk or secretary   
Manual worker   
Housewife   
Retiree

16
8
3
3

 (53.3)             
 (26.7)  
 (10.0)
 (10.0)

Table II. Physiotherapeutic treatments.

Physiotherapeutic treatment No. (%)

Joint mobilisation 29 (96.7)

Dry hot pack 22 (73.3)

Intermittent traction 19 (63.3)

Short-wave therapy 1 (3.3)

Interferential electrical stimulation 1 (3.3)

Table III. Outcomes of physiotherapy.

Service Clinic After 1 
session

After 2  
sessions

Pain score* (0–10) 8 8 4

Neck range of 
movements† (deg)

Flexion
Extension
Right rotation
Left rotation
Right bending
Left bending

75.0
42.7
73.8
74.0
37.8
37.5

80.0
50.0
80.0
80.0
45.0
45.0

78.3
45.0
75.7
75.0
39.2
38.5

Activities of daily 
living

Sleeping
Carrying heavy 
things

Reading/writing

Working/doing 
housework
Driving
Social activities

Occasional
Light weight

Must be in a 
suitable position
Can do half 
the work
No discomfort
No pain

-
-

-

-

-
-

Never
Occasional 
pain on heavy 
weight
No problem

No pain

No change
No change

*Data is presented as median †Data is presented as mean
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all symptomatic patients with degenerative cervical spine disease 

and neck pain receive joint mobilisation, intermittent traction and 

dry hot pack. Patients who describe a deep-seated pain in the  

neck are given short-wave therapy and/or interferential treatment. 

In this study, short-wave therapy and interferential stimulation  

were given to one patient each.

 Within two sessions of physiotherapy, all our patients 

experienced significant pain relief. Although minimal  

improvements were made in terms of neck range of movements, 

the analysis of ADL showed improvements in the patient’s ability to 

carry heavy loads, work and perform housework. Such information 

not only confirms the short-term benefits of physiotherapy but 

also suggests that more improvement may be achieved with 

further therapy. We feel that patients with newly diagnosed 

degenerative cervical spine disease should continue to undergo 

physiotherapy, and that good short-term results can be assured  in 

the majority. However, the long-term benefits of physiotherapy 

remain unaddressed by this study, and the decision to consider a 

multimodal approach or more invasive procedures (e.g. surgery) 

should be discussed with the patient in greater detail.(14)

 The obvious limitations of our study are the small number of 

patients and the short duration of follow-up. Therefore, the study 

population may not be representative of our local population, 

and hence, we would not be able to comment on the longer-

term benefits of physiotherapy. Furthermore, the use of a new 

questionnaire for our local population with components extracted 

from the Owestry Neck Pain Questionnaire makes our results  

non-comparable with other studies, although conclusions can 

be drawn from individual components of the questionnaire. 

Nevertheless, further studies are required in order to evaluate the 

validity of this questionnaire. The severity of disease at the time 

of presentation in our patients is unknown. This could potentially 

affect a patient’s response to physiotherapy.

 A significant proportion of patients with degenerative cervical 

spine disorder also seek alternative treatments such as chiropractic 

manipulation and acupuncture. These treatment modalities were 

not addressed by our study. Chiropractic manipulation aims to 

widen the canal space, drop the intra-discal pressure and increase 

the disc height to relieve pain. An early study has shown that 

chiropractic manipulation may be a safe and helpful modality for 

treatment of cervical disc herniation.(15) Acupuncture is increasingly 

being used in various clinical conditions, including degenerative 

cervical disorder.(16) There is evidence to suggest that acupuncture 

relieves pain immediately after treatment, and this was maintained 

at the short-term follow-up.(17,18) 

 Despite the limitations, our study shows that physiotherapy 

is an effective means of conservative treatment for patients with 

degenerative cervical spine disease. For first-time presenters 

of degenerative cervical spine disease, the initial sessions of 

physiotherapy provide significant pain relief, minimal improvement 

in neck range of movements and allow better functioning in the 

areas of carrying heavy loads, sleeping, working/doing housework 

and reading/writing. The long-term benefits of physiotherapy were 

not analysed in this study and could not be commented upon.

ACkNOwlEDGEMENT
The authors would like to thank Prof Wong Hee Kit for his guidance 

during the course of this project.  

REFERENCES
1. Ohwada T, Ohkouchi T, Yamamoto T, Ono K. [Symptoms and pathological 

anatomy of the degenerative cervical spine]. Orthopade 1996; 25:496-504. 
German.

2. Connell MD, Wiesel SW. Natural history and pathogenesis of cervical disk 
disease. Orthop Clin North Am 1992; 23:369-80. 

3. Heller JG. The syndromes of degenerative cervical disease. Orthop Clin 
North Am 1992; 23:381-94.

4. Bronfort G, Haas M, Evans RL, Bouter LM. Efficacy of spinal manipulation 
and mobilization for low back pain and neck pain: a systematic review and 
best evidence synthesis. Spine J 2004; 4:335-56.

5. Schimandle JH, Heller JG. Nonoperative treatment of degenerative cervical 
disk disease. J South Orthop Assoc 1996; 5:207-12. 

6. McCormack BM, Weinstein PR. Cervical spondylosis. An update. West J 
Med 1996; 165:43-51.

7. Roh JS, Teng AL, Yoo JU, et al. Degenerative disorders of the lumbar and 
cervical spine. Orthop Clin North Am 2005; 36:255-62.

8. Wieser ES, Wang JC. Surgery for neck pain. Neurosurgery 2007; 60 suppl 
1:S51-6.

9. Fairbank JC, Couper J, Davies JB, O’Brien JP. The Oswestry low back pain 
disability questionnaire. Physiotherapy 1980; 66:271-3.

10. Yu H, Hou S, Wu W, He X. Upper cervical manipulation combined with 
mobilization for the treatment of atlantoaxial osteoarthritis: a report of 10 
cases. J Manipulative Physiol Ther 2011; 34:131-7. 

11. Gross AR, Goldsmith C, Hoving JL, et al. Conservative management of 
mechanical neck disorders: a systematic review. J Rheumatol 2007; 
34:1083-102.

12. Saal JS, Saal JA, Yurth EF. Nonoperative management of herniated cervical 
intervertebral disc with radiculopathy. Spine (Phila Pa 1976) 1996; 
21:1877-83.

13. Plastaras CT, Schran S, Kim N, et al. Complementary and alternative 
treatment for neck pain: chiropractic, acupunture, TENS, massage, yoga, 
Tai Chi, and Feldenkrais. Phys Med Rehabil Clin N Am 2011; 22:521-37, ix. 

14. Nikolaidis I, Fouyas IP, Sandercock PA, Statham PF. Surgery for cervical 
radiculopathy or myelopathy. Cochrane Database Syst Rev 2010; 
1:CD001466.

15.  BenEliyahu DJ. Magnetic resonance imaging and clinical follow-up: study 
of 27 patients receiving chiropractic care for cervical and lumbar disc 
herniations. J Manipulative Physiol Ther 1996; 19:597-606.

16.  Leung PC, Biji S, Yeung CK. Chinese medicine and the surgeon. Chin J Integr 
Med 2011; 17:548-55. 

17. Trinh KV, Graham N, Gross AR, et al. Acupuncture for neck disorders. 
Cochrane Database Syst Rev 2006; 3:CD004870.

18. Liang Z, Zhu X, Yang X, Fu W, Lu A. Assessment of a traditional acupunture 
therapy for chronic neck pain: a pilot randomised controlled study. 
Complement Ther Med 2011; 19 suppl 1:S26-32. 



O riginal A r t ic le

Singapore Med J 2012; 53(3) : 182

APPENDIx


