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Abstract
Cervical radiculopathy can lead to severe pain and disa-
bility. The study compared the effects of sustained natural 
apophyseal glides (SNAG) and mechanical cervical traction 
(MCT) in the management of patients with cervical radicu-
lopathy.

Forty seven patients (male: n = 24, female: n = 23) from 
the Physiotherapy Department, Usmanu Danfodiyo Univer-
sity Teaching Hospital, Sokoto were recruited for the study. 
Subjects were randomly allocated to SNAGS or MCT group. 
Subjects in SNAGS group received SNAG twice weekly for 
six weeks while subjects in MCT group received mechani-
cal cervical traction, for 15 minutes twice in a week for six 
weeks. Pain intensity, disability and range of motion were 
examined at baseline, 3rd and 6th weeks of each treatment 
session. Descriptive and inferential statistics were used to 
analyze the data. The alpha level was set at < 0.05.

The result at the 6th weeks showed a significant difference (F 
= 8.83, p < 0.001) between the pain intensity of participants 
in the SNAGS (0.38 ± 0.49) and MCT (0.57 ± 0.68) groups. 
A significant difference (F = 2.15, p < 0.001) between the 
neck disability of participants in the SNAGS (2.71 ± 2.47) 
and MCT (5.04 ± 03.46) groups and a significant difference 
(F = 11.06, p < 0.001) between the right side flexion of par-
ticipants in the SNAGS (49.17 ± 05.65) and MCT (50.19 ± 
08.30) groups were obtained.

It can be concluded that MCT reduces disability, increases ran-
ge of motion better but SNAGS reduces pain intensity more.
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Introduction
Cervical radiculopathy is a dysfunction of a nerve 

root of the cervical spine. The seventh (C7; 60%) and 
sixth (C6; 25%) cervical nerve roots are the most com-
monly affected [1,2]. The common factors of neck pain 
leading to cervical radiculopathy include poor posture, 
depression, anxiety, aging, acute injury and occupatio-
nal and sporting activities [3,4]. This leads to altered 
joint mechanics, muscle structure or function and can 
result in mechanical neck pain [5]. Gattermann, and 
Peterson and Bergmann, stated that the most common 
cause of mechanical neck pain is zygoapophyseal joint 
locking and muscle strain [5,6]. Although neck pain lea-
ding to cervical radiculopathy originates from a variety 
of spinal tissues, the cervical nerve roots have been 
shown to be vulnerable to injury resulting from forami-
na impingement, disc herniation, direct spinal trauma, 
and/or foraminal stenosis and there are no universally 
accepted criteria for the diagnosis of cervical radiculo-
pathy [7,8].
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Cervical Sustained Natural Apophyseal Glides (SNA-
GS) is a popular manual therapy technique used widely in 
the treatment of painful and restricted neck movement 
[9]. Its clinical application was based almost exclusively 
on convention, with little attempt to provide a biological 
basis and little, if any, empirical evidence as yet to sup-
port its efficacy [9]. A study by Ojoawo, et al., on the the-
rapeutic efficacy of cervical traction in the management 
of cervical radiculopathy; a significant improvement in 
the pretreatment and post-treatment pain intensity and 
neck functional disability of participants in experimental 
group, and a significant difference in the post-treatment 
pain intensity between the cervical traction and control 
group were reported [10]. Thus, both SNAGS and MCT 
have been reported to effect changes in the symptoms 
and disabilities accompanying cervical radiculopathy 
[9,10]. This study was designed to explore the effects 
of SNAGS and MCT on cervical radiculopathy to deter-
mine which one is more effective. MCT needs kits for its 
application, SNAGs needs skill for effective operation, if 
anyone is found better, effort may need to be directed 
to the treatment that yield a better result. This will be 
highly beneficial to both the therapists and patients in 
term of time and cost.

Material and Methods

Subjects
Ethical approval (IPH/OAU/12/673) was obtained 

from the Health Research and Ethics Committee of In-
stitute of Public Health of the Obafemi Awolowo Uni-
versity Ile-Ife, Nigeria before the commencement of the 
study; a copy of the approval was taken to Usmanu Dan-
fodiyo University Teaching Hospital, Sokoto-Nigeria for 
the data collection. An informed consent was obtained 
from each subject for the study. The quasi experimental 
study recruited purposively patients with cervical radi-
culopathy attending the Outpatient Physiotherapy Clinic 
of the Usmanu Danfodiyo University Teaching Hospital, 
Sokoto-Nigeria for physiotherapy treatment. They were 
referred from the Orthopaedic Clinic of the same ho-
spital with the diagnosis of cervical radiculopathy. The 
features of patients recruited for the study includes: pa-
tients diagnosed with unilateral cervical radiculopathy 
of mechanical origin of not less than three months with 
a positive response to Spurling’s test. However among 
those patients, those with history of vertebro-basilary 
artery insufficiency, history of cervical surgery or ar-
throplasty, also those that presented with malnutrition, 
fever and tumors were excluded from the study. Purpo-
sive sample technique was used to recruit 47 patients 
with cervical radiculopathy using a formula for a study 
comparing two means according to Rosner, [11] (24 for 
SNAGS and 23 for MCT).

Research protocol
Instruments use in the study includes; Visual Analo-

gue Scale (VAS), Neck Pain Disability Index (NDI) Que-

stionnaires, inclinometer: cervical traction kit: A 0.45 kg 
over-the-door cervical traction unit with calibrated wei-
ghts made from United Kingdom; stadiometer: this con-
sists of height meter and weighing scale made by Seca, 
United Kingdom to measure the height and bodyweight 
of subjects respectively, weighted 250 kg,. The pre-eli-
gibility tests carried out to screen all participants were: 
Skin rolling, cervical mobility tests and range of motions, 
Spurling’s diagnostic Tests and X-ray. The participant’s 
weight, height, cervical range of motion, pain intensity 
and neck disability were measured pre-treatment, 3rd 
and 6th week of treatments using appropriate instru-
ments.

Subjects allocated into two groups SNAGS and MCT 
using simple randomization protocol of fish and bowl 
method. In this method, an envelope contained 47 small 
paper wraps was used. Twenty four were inscribed with 
SNAGS group and 23 with MCT. Once a subjects came 
to the research centre and found eligible, he was asked 
to pick a paper from the envelope, and all subjects that 
picked SNAGS were in SNAGS group while subjects that 
picked MCT was in MCT grouped Figure 1.

For SNAGS group, Sustained Natural Apophyseal Gli-
des (SNAGS) with active arm movement: Each subject 
in this group was given SNAGS on cervical vertebra with 
simultaneous active mobilization of arm movement 
(MWM) [12]. Subject was in a sitting position. the re-
searcher placed one thumb reinforced over the other 
on the spinous process of the implicated cervical ver-
tebra, then applied pressure anteriocranially on the 
spinous process, the pressure was sustained for 60 secs 
maximum [13,14] as the patient concurrently performs 
shoulder abduction of the affected upper limb [15]. On 
each visit SNAGS was used twice a week for six weeks.

MCT group intervention procedure

Patient was on sitting position. A strap was affixed 
under the chin of the patient. This chinstrap was then 
connected over a pulley to the weights. The chinstrap 
was connected to calibrated weight that was held aloft 
over a door way via pulleys. The weight was measured in 
kilogram to 10% of the patient’s total body weight [16]. 
Sustained cervical traction was applied by means of a 
halter, aiming to give equal pull on the chin and the oc-
ciput using a simple rope and pulley system that can be 
suitably loaded. The patient’s head was positioned in a 
slight extension (approximately 25° angle of pull). Patient 
was instructed to observe a gentle pull on their head and 
neck when the traction was applied and it was important 
to relax when traction effect is felt. On each visit MCT was 
applied for 15 minutes twice a week for six weeks [17].

Cryotherapy
Cryotherapy - in form of 0.5 kg ice pack was placed 

for 7 minutes on the posterior aspect of the neck; each 
subject was in a prone lying position with pillow under 
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expressed as a percentage, with higher scores corre-
sponding to greater disability. Westaway, et al., [21] 
identified the minimum detectable change as 5 (10 per 
cent points) in a group of 31 patients with neck pain. 
Stratford and colleagues, identified the minimum de-
tectable change to be 5 (10 per cent points) in a group 
of 48 patients with neck pain and arm pain [22]. This 
was measured pretreatment, third week of treatment 
and sixth week of the treatment project.

Cervical range of motion: Cervical Right Side Flex-
ion and Right Rotation were measure using inclinome-
ter because the radicular pain of almost all the patients 
was towards right side, there was no restriction toward 
left side. The Outcome Measures were applied 3 times, 
pre-treatments, 3rd and 6th week treatments. This was 
measured pretreatment, third week of treatment and 
sixth week of the treatment project.

Data analysis
SPSS version 23.0 (SPP Inc., Chicago, Illinois, USA) 

was used to analyze the data. A P value of 0.05 was con-
sidered as statistically significant. The data was analyzed 
using descriptive and inferential statistics. Independent 

the chest and the head supported by a small, rolled 
towel in a neutral position. Ice pack was placed from 
neck base (behind the ear) to supra clavicular and sca-
pular regions for 7 minutes according to Algafly [18].

Outcome measures
Pain intensity: The initial pain intensity was measu-

red using Visual Analogue Scale (VAS), a 10 cm baseline, 
the beginning indicating no pain while the end of the 
line indicates worst pain, patient was asked to indica-
te where the pain was in relation to the two extremes, 
measures from the left hand side. This was measured 
pretreatment, third week of treatment and sixth week 
of the treatment project.

Neck disability: This was measured with the Neck 
Pain Disability Index (NDI) questionnaire. The question-
naire was given to the patient to fill at the baseline in 
order to assess the level of disability according to Fair-
banks, et al. [19], it contains 10 items, 7 related to ac-
tivities of daily living, 2 related to pain, and 1 related 
to concentration [20]. Each item was scored from “0 to 
5” interpreted as “no pain at the moment to the worst 
pain imaginable”, respectively and the total score was 

         
 

 

 

 

 

 

  

 

 

 

 

  

 

 

82 patients with neck disorders were examined. 
15 had acute neck pain, 10 had underline 
pathology and 11 did not consent to participate 
in the study. 47 patients were found suitable for 
the study. 

 

47 patients were 
randomized 

24 patients were treated with 
SNAGS and ice-therapy 

23 patients were treated with 
MCT and ice-therapy.   

Intervention and follow up. 
Outcome measures assessed.  

Intervention and follow up. 
Outcome measures assessed. 

Data collection and analysis 
Data collection and analysis 

1 patient stopped coming at 
6th week because the pain 

intensity was very minimal.  

 

2 patients stopped coming at 
6th week and 1 patient at 5th 

week because the pain 
intensity was very minimal. 

Figure 1: Flow chart for the Randomised Controlled Trial (RCT).
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Results

Physical characteristics of the subjects in SNAGS 
and MCT group

Presented in Table 1 are the mean values of weight, 
height and BMI for SNAGS and MCT group. The means 
values of weight, height and BMI were 78.39 ± 14.06 kg 
01.71 ± 00.08 m, and 26.85 ± 04.89 kg/m2 respectively 
for SNAGS while that of MCT group were 75.87 ± 16.21 
kg, 1.70 ± 00.08 m and 26.32 ± 05.77 kg/m2 respectively. 
There was no significant difference (P > 0.05) in any of 
the variable when the two groups were compared.

Effect of SNAGS on Pain Intensity (PI), Neck Disa-
bility Index (NDI) and Cervical Range of Motion 
(CRM) pre-treatment, 3rd and 6th weeks in snags 
group

Presented in Table 2 is Repeated measure ANO-
VA comparing the mean values of the pre-treatment, 
3rd and 6th week treatment of participants in SNAGS 
Group. The results revealed that there was significant 
difference in the PI of pre-treatment, 3rd and 6th weeks 
treatment (F = 521.35; p < 0.001). The results revealed 
that there was also significant difference in the NDI of 
pre-treatment, 3rd and 6th week treatment (F = 102.55; p 
< 0.001). Considering the cervical range of motion, the-
re was significant increase in right flexion (F = 16.86; p 
< 0.001) and right rotation (F = 31.35; p < 0.001) when 
the pre-treatment, 3rd and 6th week of cervical range of 
motion in SNAGS Group were compared.

Effect of MCT on Pain Intensity (PI), Neck Disabili-
ty Index (NDI) and Cervical Range of Motion (CRM) 
Pre-Treatment, 3rd and 6th Weeks in MCT Group

Presented in Table 3 is Repeated measure ANOVA 
comparing the mean values of PI and NDI of the pre-tre-
atment, 3rd and 6th weeks treatment of subjects in MCT 
Group. The results revealed that there was significant 
difference in the PI of pre-treatment, 3rd and 6th week 
treatment (F = 989.68; p = 0.000). The results also reve-
aled that there was significant reduction when the pre-
treatment ND was compared with 3rd week and 6th week 
treatment (F = 102.55; p = 0.000). Considering the cer-

t test, was used to compare the physical characteristics 
between the two groups; repeated measured ANOVA 
was used to compare the pre-treatment, 3rd week and 
6th week mean values of PI, DI cervical range of motion 
in flexion and rotation in SNAGs and in MCT groups. 
Repeated measured ANOVA was used to compare the 
pre-treatment, 3rd week and 6th week mean values of 
PI, DI cervical range of motion in flexion and rotation 
between SNAGs and in MCT groups. Post hoc analysis 
using LSD was carry out where appropriate.

Table 1: Comparison between physical characteristics of the subjects in SNAGS and MCT groups.

Variables SNAGS Group n = 23 MCT Group n = 24 t p All Subjects
Mean ± SD Mean ± SD Mean ± SD

Age (yrs) 47.5 ± 12.4 50.2 ± 11.8 0.593 0.445 48.8 ± 12.03 
Weight (Kg) 78.39 ± 14.06 75.87 ± 16.21 0.323 0.572 77.16 ± 15.03
Height (m) 1.71 ± 0.08 1.70 ± 0.01 0.183 0.671 1.70 ± 0.08
BMI (kg/m2) 26.85 ± 04.89 26.32 ± 05.77 0.113 0.738 26.59 ± 5.29
NKCir (cm) 39.50 ± 03.38 39.48 ± 04.04 0.000 0.984 39.49 ± 3.68

Keys: SD: Standard Deviation; BMI: Body Mass Index; NKCir: Neck Circumference; N: Number of participants; Yrs: Years; Kg: 
Kilogram; m: meter; Kg/m2: Kilogram per meter square; cm: Centimeter.

Table 2: Summary of repeated measure ANOVA with Post hoc 
analysis comparing the pre-treatment, 3rd and 6th weeks values 
of PI, NDI and CRM of SNAGS group (N = 24).

Variables Mean ± SD  F  P
Pain Intensity
Pre-treatment 9.42 ± 0.83a

3rd week 2.29 ± 0.91b 521.35 0.001*

6th week 0.38 ± 0.49c

Neck Disability
Pre-treatment 36.50 ± 11.81d

3rd week 13.46 ± 05.89e 102.55 0.001*

6th week 5.04 ± 03.46f

Cervical Range of Motion
Rt Side Flexion
Pre-treatment 43.29 ± 09.51g

3rd week 44.58 ± 07.21h 16.86 0.001*

6th week 49.17 ± 05.65i

Rt Rotation
Pre-treatment 43.39 ± 15.59j

3rd week 44.79 ± 11.37k 31.35 0.001*

6th week 56.96 ± 08.25l

*significant at p < 0.001
Keys: Post Hoc Tukey honest significant difference: 
Superscripts a, b, c, d, e, f, g, h, i, j, k and l, letters mean mode 
with the same superscripts indicates no significant difference 
between mean; mean mode with different superscripts indicate 
significant difference.
PI: Pain Intensity; NDI: Neck Disability Index; N: Number of 
participants; SD: Standard Deviation; F: ANOVA Value; p: p 
value; Lt: Left; Rt: Right; Rxs: Treatment; CROM: Cervical 
Range of Motion

https://doi.org/10.23937/2572-3243.1510099


ISSN: 2572-3243DOI: 10.23937/2572-3243.1510099

Ojoawo et al. J Musculoskelet Disord Treat 2021, 7:099 • Page 5 of 8 •

18.47; p < 0.001) cervical range of motion when SNAGS 
and MCT Groups were compared.

Interaction effects of pain intensity, neck disabi-
lity, right flexion and right rotation on each other

Shown in Table 5 is the interaction effects of pain in-
tensity, right flexion and rotation on neck disability and 
the interaction effects of each of the variable on each 
other. There was a significant (F = 10.54, p < 0.001) inte-
raction effect among the variables, however, only pain 
intensity displayed a significant effect on neck disability 
(F = 10.000, p < 0.001). There was no significant inte-
raction effects on pain intensity and right side flexion (F 
= 1.56, p > 0.05).

Discussion
The purpose of this study was to evaluate the effects 

of SNAG and MCT on pain intensity, disability and range 
of motion of patients with cervical radiculopathy and to 
examine which one can be more effective.

It was observed from the study that sustained natu-
ral apophyseal glides SNAGS was found to produce sig-
nificant reduction in pain intensity. This supported the 
report of Nikeeta, [23] that SNAGS produced instant re-
lief in mechanical induced neck disorder with pinched 
nerves (radiculopathy). The reduction in pain intensi-
ty could be deduced to the fact that SNAGS produces 

vical range of motion, there was a significant increase 
in right flexion (F = 17.80; p < 0.001) and right rotation 
(F = 23.95; p < 0.001) when pre-treatment, 3rd and 6th 
week of cervical range of motion of MCT Group were 
compared.

Comparisons between the effects of SNAGS 
and MCT on pre-treatment, 3rd and 6th weeks 
treatment of Pain Intensity (PI) and Neck Disability 
Index (NDI) and Cervical Range of Motion (CRM) in 
SNAGS and MCT group

Presented in Table 4 is repeated measured ANOVA 
comparing the mean values of the pre-treatment, 3rd 
week and 6th week of PI, NDI, cervical range of motion in 
flexion and rotation of participants in SNAGS and MCT 
groups. There was no significant difference in pretreat-
ment (p > 0.05), outcome measures when the SNAGS 
and MCT groups were compared. However, SNAGS re-
duces PI significantly (F = 8.83, p < 0.000) than MCT at 6th 
week whereas MCT reduces NDI significantly (F = 2.15, p 
< 0.000) more than SNAGS at 6th week of intervention. 
Considering the cervical range of motion, there was a 
significant difference in 6th week treatment of right side 
flexion (F = 11.10; p < 0.0001) and right rotation (F = 

Table 3: Summary of repeated measure ANOVA with Post hoc 
analysis comparing the pre-treatment, 3rd and 6th weeks values 
of PI, NDI and CRM of MCT group (N = 23).

Variables Mean ± SD  F  P
Pain Intensity 
Pre-treatment 9.39 ± 0.72a

3rd week 2.50 ± 0.67b 989.68 0.001*

6th week 0.57 ± 0.68c

Neck Disability 
Pre-treatment 36.09 ± 8.30d

3rd week 14.09 ± 5.70e 102.55 0.001*

6th week 2.71 ± 2.47f

Cervical Range of Motion 
Rt Side Flexion
Pre-treatment 33.26 ± 11.54g

3rd week 44.14 ± 10.13h 17.80 0.001*

6th week 50.19 ± 08.30i

Rt Rotation
Pre-treatment 28.22 ± 14.01j

3rd week 41.59 ± 14.01k 23.95 0.001*

6th week 53.71 ± 10.09l

*significant at p < 0.001
Keys: Post Hoc Tukey honest significant difference: 
Superscripts a, b, c, d, e, f, g, h, i, j, k and l letters mean mode 
with the same superscripts indicates no significant difference 
between mean; mean mode with different superscripts indicate 
significant difference.
PI: Pain Intensity; NDI: Neck Disability Index; N: Number of 
participants; SD: Standard Deviation; F: ANOVA Value; p: p 
value; Lt: Left; Rt: Right; Rxs: Treatment; CROM: Cervical 
Range of Motion

Table 4: Shows comparison between pre-treatment, 3rd week 
and 6th week values of PI, NDI and CRM of SNAGS group and 
MCT group (N = 47).

Variables SNAGS MCT F P
Mean ± SD Mean ± SD

Pain Intensity 
Pre-treatment 9.42 ± 0.83a 9.39 ± 0.72a

3rd week 2.29 ± 0.91b 2.50 ± 0.67c 8.83 0.001*

6th week 0.38 ± 0.49d 0.57 ± 0.68e

Neck Disability 
Pre-treatment 36.50 ± 11.81f 36.09 ± 8.30f

3rd week 13.46 ± 05.89g 14.09 ± 5.70h 2.15 0.001*

6th week 5.04 ± 03.46i 2.71 ± 2.47j

Cervical Range of Motion 
Rt Side Flexion
Pre-treatment 43.29 ± 09.51k 43.26 ± 11.54k

3rd week 44.58 ± 07.21l 44.14 ± 10.13m 11.06 0.001*

6th week 49.17 ± 05.65n 50.19 ± 08.30o

Rt Rotation
Pre-treatment 43.39 ± 15.59p 43.28 ± 14.01p

3rd week 44.79 ± 11.37q 44.95 ± 14.01r 18.47 0.001*

6th week 56.96 ± 08.25r 57.37 ± 10.09s

*significant at p < 0.001
Keys:                Post Hoc, List of significant difference: Superscripts a, 
b, c, d, e, to s letters mean mode with the same superscripts 
indicates no significant difference between mean; mean mode 
with different superscripts indicate significant difference

https://doi.org/10.23937/2572-3243.1510099
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spinal nociceptive transmission neurons receive inputs 
from low threshold mechanoreceptors, but this input is 
gated by feed-forward activation of inhibitory neurons 
located in the substantia gelatinosa of the dorsal horn. 
It has been hypothesized that the force of manipula-
tions activate both the deep and superficial mechano-
receptors, proprioceptors and nociceptors, resulting in 
strong afferent impulses to the spinal cord, inhibiting 
central pain transmission. Vigotsky and Bruhns [31] 
theorized that manipulation also releases endogenous 
opioids (encephalis and endorphins) which decreased 
pain sensation. SNAGS which is a derivative manipula-
tion, the high velocity low amplitude force causes rapid 
separation of two joint surfaces (cavitation) resulting in 
stretching of the periarticular tissues, thereby releasing 
intra and extra-articular adhesions [12]. The cavitation 
also stimulates joint nociceptors and mechanoreceptors 
which in turn stimulate the Golgi tendon organs, resul-
ting in somatic afferent receptor activity. The combina-
tion of these events rather than the cavitation are what 
make manipulation effective in breaking the pain cycle, 
resulting in a decrease in pain and muscle spasm and an 
increase in joint mobility and soft tissue inflexibility [12].

While traction increases intervertebral disc spa-
ces more than SNAGS resulting in freer cervical range 
of motion and neck functions. Physiological effects of 
the manual traction include decompression of articular, 
neurological and vascular structures; soft tissue len-
gthening and mechanoreceptors stimulation to provide 
pain relief and reduction of the muscular tonus [31,32]. 
In a related study, Abid, et al., [29] found that patien-
ts with non-specific neck pain treated with SNAGS and 
followed by intermittent electrical cervical traction was 
more effective in reduction of pain and enhancement 
of function, as compared to those patients treated with 
SNAGS manual physical therapy techniques alone.

It was observed in the study that SNAG and MCT 
were effective in reducing cervical range of motion si-
gnificantly. A study conducted by Elnaggar, et al., [33] 
revealed that CT reduced neck and arm pain substan-
tially, there was an important improvement in function 

sympatheoexcitatory effect which is instrumental to 
the production of analgesic response in C5/6 [24]. Ab-
delgalil, compared and reported effectiveness of both 
high velocity low amplitude manipulation (HVLA) and 
sustained apophyseal glides on pain and range of mo-
tion in patients with mechanical neck pain, the instant 
reduction observed was deduced from the instant re-
lease of nociceptive as suggested by Melzack and Wall 
[25,26]. A significant reduction in neck disability was 
also observed as a result of SNAGS intervention in this 
study. This is in consonant with result presented by 
Kumar, where he concluded that SNAGS was a useful 
manual therapy technique for achieving faster result as 
measured in terms of ROM, NDI and pain at available 
end ranges in neck disorders compared with other con-
servative physiotherapy techniques [27].

Mechanical cervical traction was also found to pro-
duce significant reduction in pain intensity in this study, 
this was in accordance with study conducted by Cleland, 
et al., Ojoawo, et al. and Abid, et al., where MCT pro-
duced significant reduction in pain intensity in cervi-
cal radiculopathy and improvement on neck disability 
[10,28,29]. The significant reduction observed was due 
to decrease in radicular symptoms. Traction distracts 
cervical neural foramen and decompresses the affected 
nerve root; cervical traction consists of administering 
a distracting force to the neck in order to separate the 
cervical segments and relieve compression of interver-
tebral disks on the nerve roots Abid [29].

However, comparing the mean values of the pre-tre-
atment, 3rd week and 6th week of PI and NDI of partici-
pants in SNAGS and MCT Groups, there was no signifi-
cant difference in pretreatment, PI and NDI. Indicating 
that the PI and NDI of the two groups were comparable. 
SNAGS reduces PI significantly than MCT whereas MCT 
reduces NDI significantly more than SNAGS at 6th week 
of intervention as observed in the study. The better re-
duction of pain intensity by SNAGS more than MCT could 
be due to instant analgesic effect of SNAG explained by 
pain gate theory Mendell [30]. The gate control theory 
of pain, proposed by Melzack and Wall [26] stated that 

Table 5: Interaction effects among PI, ND and CRM in the two group (N = 47).

Source Partial SS Df MS F P
Model 15214.79 52 292.59 10.54 0.000
PI 1948.11 7 278.30 10.03 0.000
RSflex 400.12 12 33.34 1.20 0.359
RSRot 549.87 10 54.99 1.98 0.107
PI#RSflex 649.25 15 43.28 1.56 0.194
PI#RSRot 203.54 7 29.08 1.05 0.438
RSflex#RSRot 36.36 1 36.36 1.31 0.269
Residual 444.17 16 27.76
Total 15658.96 68 230.28

Key: ND: Neck Disability; PI: Pain Intensity; CRM: Cervical Range of Motion; RSFlex: Rright Side Flexion; RSRot: Right Side 
Rotation.

https://doi.org/10.23937/2572-3243.1510099


ISSN: 2572-3243DOI: 10.23937/2572-3243.1510099

Ojoawo et al. J Musculoskelet Disord Treat 2021, 7:099 • Page 7 of 8 •

References
1. Ellenberg MR, Honet JC, Treanor WJ (1994) Cervical radi-

culopathy. Arch Phys Med Rehabil 75: 342-352.

2. Malanga GA (1997) The diagnosis and treatment of cervi-
cal radiculopathy. Med Sci Sports Exerc 29: S236-S245.

3. Binder AI (2007) Cervical spondylosis and neck pain. BMJ 
334: 527-531.

4. Peterson DH, Bergman TF (2002) Chiropractic technique: 
Principles and procedures. Mosby Inc., Elsevier, United 
States of America.

5. Levine MJ, Albert TJ, Smith MD (1996) Cervical radiculopa-
thy: Diagnosis and nonoperative management. J Am Acad 
Orthop Surg 4: 305-316.

6. Gattermann MI (1998) Chiropractic management of neck 
pain of mechanical origin. Chiropractic & Manual Therapies 
9.

7. Krivickas LS, Wilbourn AJ (2000) Peripheral nerve injuries 
in athletes: A case series of over 200 injuries. Semin Neurol 
20: 225-232.

8. Wainner RS, Gill H (2000) Diagnosis and nonoperative ma-
nagement of cervical radiculopathy. J Orthop Sports Phys 
Ther 30: 728-744.

9. Hearn A, Rivett DA (2002) Cervical SNAGs: A biomechani-
cal analysis. Man Ther 7: 71-79.

10. Ojoawo AO, Olabode A, Esan O, Badru A, Odejide S, et al. 
(2013) Therapeutic efficacy of cervical traction in the mana-
gement of cervical radiculopathy: A control trial. Rwanda J 
Health Sci 2: 25-29.

11. Rosner B (2000) Fundamentals of biostatistics. (5th edn), 
Pacific Grove, Duxbury, California, 308.

12. Mulligan BR (2010) Manual therapy “NAGS”, “SNAGS”, 
and “MWMS”. (6th edn), PVS, Wellington, New Zealand.

13. Egwu MO, Alabi MM, Nwuga VCB (2003) Effect of vertical 
oscillatory pressure on neck pain and some cardiovascular 
variables. Physiotherapy 89: 666-674.

14. Nwuga VCB (2007) Manual treatment of back pain. Edited 
by Williams Publishers, Ibadan-Nigeria, 109-129.

15. Exelby L (2002) The Mulligan concept: Its application in the 
management of spinal conditions. Man Ther 7: 64-70.

16. Akinbo SRA, Noronha CC, Okanlawon AO, Danesi MA 
(2006) Effects of different cervical traction weights on neck 
pain and mobility. Niger Postgrad Med J 13: 230-235.

17. Jellad A, Ben SZ, Boudokhane S, Migaou H, Bahri I, et al. 
(2009) The value of intermittent cervical traction in recent 
cervical radiculopathy. Ann Phys Rehabil Med 52: 638-652.

18. Algafly AA, George KP (2007) The effect of cryotherapy on 
nerve conduction velocity, pain threshold and pain toleran-
ce. Br J Sports Med 41: 365-369.

19. Fairbank JC, Couper J, Davies JB, O’Brien JP (1980) The 
Oswestry low back pain disability questionnaire. Physiothe-
rapy 66: 271-273.

20. Vernon H (1997) Biological rationale for possible benefits 
of spinal manipulation. In: Cherkin DC, Mootz RD, Chiro-
practic in the United States: Training, practice and resear-
ch. AHCPR 105-115.

21. Westaway MD, Stratford PW, Binkley JM (1998) The pa-
tient-specific functional scale: Validation of its use in pa-
tients with neck dysfunctions. J Orhop Sports Phys Ther 
27: 331-338.

of the nerve as well as mobility of the neck. In addition, 
the finding in our study was in tandem with the study 
conducted by Voltonen, et al. [34], they inferred that 
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of motion. Cervical traction distracts cervical vertebrae 
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Therefore the range of motion is increased with MCT.

Study have shown that manual therapy including 
SNAG may released trapped meniscoids, breakdown 
adhesions, and diminishing distortion in the interver-
tebral disc, these were brought the alteration of seg-
mental biomechanics [35,36]. Also, a new position of 
stable equilibrium in the cervical region can be achieved 
by SNAG, this could be resulted from a relatively large 
vertebral motions and restoration of segment thought 
capable of buckling, [37].

SNAG reduces mechanical stress or strain on soft and 
hard spinal tissues by providing sufficient energy to re-
store a buckled segment to a lower energy level [38]. 
Gillette in his proposal mentioned that spinal manipula-
tive therapy possess mechanical thresholds lower than 
the peak force delivered during a manipulation, and 
because the receptor types are responsive to dynamic 
and/or static components of a mechanical stimulus the 
procedure was able to activates all known mechanosen-
sitive, somatosensory receptors [39]. These were the 
reasons why SNAGS can effectively reduce cervical ran-
ge of motion. Considering the interacting effects of the 
variables, it was observed that there was a significant 
interaction between pain intensity and neck disability. It 
could be inferred from the finding that increase in pain 
intensity will have significant increase in the neck disa-
bility of the patient. When there was pain in any part 
of the body definitely there will be dysfunction of that 
part of the body. Interestingly, there was no significant 
effect on pain intensity and right side flexion and rota-
tion, neither did disability has any effect on the range 
of motion. The implication is that, patient may not have 
full range of motion and yet it may not significantly af-
fect the function of the cervical region especially some 
activities in the neck disability questionnaire.

Conclusion
In conclusion, it can be deduced from the study that 

SNAGS is effective in reducing pain intensity, disability 
and increasing cervical range of motion in patients with 
cervical radiculopathy; MCT is also effective in reducing 
pain intensity, disability and increasing cervical range of 
motion in patients with cervical radiculopathy but SNA-
GS effect reduces pain intensity more than MCT while 
MCT effect reduces disability and increases range of 
motion than SNAGS.
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