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ABSTRACT
Background: Neck pain has been reported as a prevalent musculoskeletal disorder globally with more than half of the 
general population being affected once or more within their life span. 
Methods: A randomized clinical trial research design was used which investigated the immediate effect of cervical 
manipulation on neck pain and cervical range of motion among patients with chronic mechanical neck pain. 20 male 
and female participants between the ages of 26 to 60 years with chronic mechanical neck pain attending physiotherapy 
clinics were recruited. They were randomly assigned into two groups (A and B) of 10 patients each. Group A received 
soft tissue massage, and cervical manipulation and group B served as the control group, and they received only soft 
tissue massage. There were two outcomes measured; Pain intensity was rated using visual analog scale (VAS) before and 
immediately after the intervention. Pre and Post intervention measurements of cervical spine range of motion using 
Goniometer were also taken.
Results: Findings of the study revealed significant immediate improvement of pain and Cervical Range of Motions 
(p<0.05) in all dimensions in the experimental group while Pain, flexion and right side Cervical flexion significantly 
improved in the control group. It was also found out after comparing the outcomes between the two groups that, the 
experimental group had significantly (p<0.05) better improvement than the control group in post-intervention pain, 
cervical flexion, cervical extension and cervical (right and left) lateral rotations.
Conclusion: Cervical manipulation is effective in immediate pain relief and improvement in cervical range of motion 
in patients with mechanical neck pain.
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INTRODUCTION
Neck pain is a common musculoskeletal complaint within 
the general population, and more than half of the popula-
tion would experience in their lifetime [1]. One-year prev-
alence of neck pain is between 30% and 50% [2]. Not all 
neck pains are disabling, 
Only 2% to 11% disabling one-year neck pain prevalence 
was reported [3]. Disabling neck pain may lead to dis-
abilities and consequently leading to economic and social 
problems [2,4,5,6].
Non-surgical and pharmacologic managements are com-
monly implored in neck pain management with physio-
therapy [7].  Over half of the patients with neck pain con-
sulted by physicians are asked to see physiotherapist [8]. 
Physical therapists commonly incorporate manual therapy 
of the neck region in the management of these patients. 
The techniques employed include passive joints mobiliza-
tion and or manipulation [9].
In African study of non-public and public hospitals, neck 
pain complaints were found to be as common as low back 
pain complaint [10]. The results showed similar trends to 
international norms regarding neck pain presentation at 
other such centers around the world [3,6,11,12,13].
There is a dearth of studies carried out to determine the 
immediate benefit of cervical manipulation among neck 
pain patients. But few clinical trials have directly assessed 
its effectiveness. Although few studies have proven the 
long term effect of manipulation, this study, therefore, fo-
cuses on the short term (immediate) benefit of manipula-
tion among neck pain patients of mechanical origin.
MATERIALS AND METHOD
Twenty (20) neck pain patients who met the inclusion cri-
teria were recruited from the physiotherapy departments 
of Murtala Muhammad Specialist Hospital (MMSH) 
and Muhammad Abdullahi Wase Specialist Hospital 
(MAWSH), Kano, Nigeria. A purposive sampling tech-
nique was used in recruiting the patients.
Ethical clearance was obtained from Kano State Hospitals 
Management Board’s Ethical Committee before the com-
mencement of the study. All participants had adequate 
knowledge about the purpose and procedure of the study 
and Informed consents for participation were obtained, 
and all their questions were entertained for clarity before 
the commencement of the study, relevant physical inves-
tigations were carried out as well. Random sampling was 
used in assigning them into two groups (A and B) of ten 
participants each using ballot papers. Group A (Experi-
mental group) received cervical region soft tissue massage, 
as well as cervical spine manipulation and Group B (Con-
trol group), received cervical soft tissue massage alone 
without cervical manipulation.
Each patient completed visual analog scale and had neck 
ranges of motion measured in all dimensions (forward 
flexion, side flexion; right and left, extension, rotation; 
right and left) using Goniometer before and after the treat-
ment.

Before the procedure was started, each subject was made 
to sit quietly for 5 minutes for baseline measurements to 
be established. The participants were seated on a chair with 
the forearm resting on an arm support in a comfortable 
position with both thighs fully accommodated. The lower 
limbs were flexed to 90 degrees, feet resting on the floor 
and the neck flexed to a position of 20 degrees, cervical 
soft tissue massage was given after which the high-velocity 
low-amplitude (HVLA) thrust was applied by the physio-
therapist using direction of therapeutic benefit, post-inter-
vention measurements were immediately taken (Cervical 
Range of Motions and Pain levels).
Findings: Age of the participants was presented as means 
and standard deviation. Student t-test was used for analy-
sis of inter and intra-group changes of the two groups. P 
value was set at ≤0.05 (significant). All analyses were per-
formed using the Statistical Package for the social science 
(SPSS) version 15.
The mean age of the participants was 41.45 ± 2.69 years 
with a preponderance of male (55%) over female (45%).
The results of data analyses using descriptive and inferen-
tial statistics are presented in the following tables.

Table 1: Pain levels differences between the groups at 
pre-intervention and post-intervention

Pain level
pre-test post-test

(mean ± SD) (mean ± SD)

ETG 5.60±1.26 4.00±0.82

CTG 3.40±1.07 2.60±0.52

t-value 4.19 4.58

p-value 0.008* 0.00*

ETG=experimental group, CTG=control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation
Table 1 above shows the results of independent t-test for 
pain levels between the study groups before and post in-
tervention. A significant difference was seen between the 
groups at pre and post intervention (p≤0.05). Although 
there is significant difference pre-intervention, the mag-
nitude of the mean score change is only statistically sig-
nificant but not clinically (mean difference of VAS scores 
between the groups <13mm) while at post intervention 
the magnitude of the mean score change is significant both 
statistically and clinically (mean difference in VAS scores 
between the groups >13mm) favouring treatment group.

Table 2: Cervical spine flexion at pre and post interven-
tion

FLEXION
Pre-intervention post-intervention

(mean ± SD) (mean ± SD)

ETG 33.10±11.76 36.30±10.10

CTG 28.10±5.70 28.60±5.42

t-value 1.21 2.12
p-value 0.25 0.05*
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ETG=Experimental group, CTG=Control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation.
Table 2 above shows the independent t-test for cervical 
flexion between the study groups, before the intervention, 
there was no significant difference between the groups, 
p=0.25 (p>0.05), While there was a significant difference 
after intervention p≤0.05.

Table 3: Cervical spine extension at pre and post inter-
vention

Extension
Pre-intervention Post-intervention

(mean ± SD) (mean ± SD)

ETG 32.20±10.18 36.90±11.26

CTG 26.80±4.52 27.20±4.34
t-value 1.53 2.75
p-value 0.15 0.02*

ETG=experimental group, CTG=control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation.
Table 3 above shows the results of independent t-test for 
cervical spine extension between the groups. Before the 
intervention, the groups were comparable (p>0.05). At the 
end of the intervention, a significant difference was seen 
between the groups p≤0.05.

Table 4: Cervical spine right side flexion at pre and post 
intervention

Right side flexion
Pre-test Post-test

(mean ± SD) (mean ± SD)
ETG 31.50±5.08 38.30±8.78
CTG 37.20±5.75 36.50±5.77

t-value -2.35 0.54
p-value 0.03* 0.60

ETG=experimental group, CTG=control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation
Table 4 shows the result of independent t-test for cervical 
right side flexion between the groups. Before the interven-
tion (pre-test), the groups were comparable (p≤0.05). At 
the end of the intervention, there was no significant differ-
ence between the groups P >0.05.

Table 5: Cervical spine left side flexion at pre and post-
test intervention

Left side flexion
Pre-test post-test

(mean ± SD) (mean ± SD)

ETG 29.50±6.35 36.80±9.34

CTG 36.90±5.28 36.90±5.97
t-value -2.84 -0.03
P-value 0.01* 0.98

ETG=experimental group, CTG=control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation.
From the result of Table 5 (Independent t-test for cervical 
spine left side flexion between the study groups), before 
the intervention (pre-test), the groups were not compara-
ble p≤0.05.

Post intervention, no significant difference was seen be-
tween the groups p>0.05.

Table 6: Cervical spine right lateral rotation at pre and 
post-test intervention

Right lateral 
rotation

pre-test post-test
(mean ± SD) (mean ± SD)

ETG 51.70±10.88 61.60±13.13

CTG 47.40±6.22 48.40±6.22
t-value 1.09 2.87
p-value 0.30 0.01*

ETG=experimental group, CTG=control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation.
From the Table above, before the intervention (pre-test), 
the groups were comparable p>0.05, post-intervention, 
there was a significant difference between the groups 
p≤0.05.

Table 7: Cervical spine left lateral rotation at pre and 
post-test intervention

Left lateral rotation
Pre-test Post-test

(mean ± SD) (mean ± SD)

ETG 53.80±12.81 61.80±13.87

CTG 48.40±6.28 47.50±6.38
t-value 1.20 2.96
P-value 0.25 0.01*

ETG=experimental group, CTG=control group, *signifi-
cant at 0.05 alpha level, SD= standard deviation
The result from Table 7 shows the results of Independent 
t-test for the left cervical rotation between the groups. Be-
fore the intervention, there was no significant difference 
between the groups P>0.05.  Post (post-test) intervention, 
significant difference was seen P≤0.05

Table 8: Paired t-test for the Experimental Group

Variable
Pre Post

t df p-value
(Mean ± SD) (Mean ± SD)

FLEX (deg) 33.10±11.76 36.30±10.10 -4.50 9 0.00*

EXT (deg) 32.20±10.18 36.90±10.26 -5.66 9 0.00*

RSFLX (deg) 31.50±5.08 38.30±8.78 -5.04 9 0.00 *

LSFLX (deg) 29.50±6.35 36.80±9.34 -5.62 9 0.00*

RLROT (deg) 51.70±10.88 61.60±13.13 -3.71 9 0.01*

LLROT (deg) 53.80±12.81 61.80±13.87 -3.90 9 0.00*

PAIN (cm) 5.60±1.26 4.00±0.82 4.71 9 0.00*

*significant at ≤0.05 alpha level, FLEX= Flexion, EXT= 
Extension, RSFLX=Right side flexion, LSFLX=left side 
flexion, RLROT=right lateral rotation, LLROT=Left lateral 
rotation, deg=degree, cm=centimeter.
Table 8 shows the results of paired t-test for the experi-
mental group comparing the neck range of motion before 
and after intervention in all planes.
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A significant difference was seen in the following vari-
ables i.e. Flexion, extension, Right side flexion, left side 
flexion, right lateral rotation, left lateral rotation and pain. 
(p≤0.05).

Table 9: Paired t-test for the Control Group

Variable
Pre Post

t df p-value
(Mean ± SD) (Mean ± SD)

FLEX (deg) 28.10±5.70 28.60±5.42 -2.24 9 0.05*

EXT (deg) 26.80±4.52 27.20±4.34 -1.50 9 0.17

RSFLX (deg) 37.20±5.75 36.50±5.78 3.28 9 0.01*

LSFLX (deg) 36.90±5.28 36.90±5.97 0.00 9 1.00

RLROT (deg) 47.40±6.22 48.40±6.22 -1.27 9 0.237

LLROT (deg) 48.40±6.28 47.50±6.38 1.00 9 0.343

PAIN (cm) 3.40±1.07 2.60±0.52 2.23 9 0.05*

*significant at ≤0.05 alpha level, FLEX= Flexion, EXT= Ex-
tension, RSFLX=Right side flexion, LSFLX= Left side flex-
ion, RLROT= Right lateral rotation, LLROT=Left lateral 
rotation.
The result from Table 9 shows the results of paired t-test 
for the control group comparing the pre and post interven-
tion cervical range of motion in all planes.
No significant difference was seen Flexion, left lateral flex-
ion, right lateral flexion and left rotation (p>0.05). But a 
significant difference was seen for Extension, right rota-
tion, and pain (p≤0.05).
DISCUSSION
This study was conducted to investigate the immediate 
benefits of cervical manipulation on neck pain levels and 
neck range of motion among patients with mechanical 
neck pain. Though the participants were randomly as-
signed into the groups, at baseline (before intervention) 
the groups were not comparable in pain and therefore to 
address that, the concept of Minimal Clinically Important
Difference (MCID) was used, which is “the smallest dif-
ference in score in the domain of interest which patients 
perceive as beneficial and which would mandate, in the 
absence of troublesome side effects and excessive cost, 
at change in the patients’ management” as reported by 
Jaeschke et al (1989) [14] reporting pain level change not 
up to 13mm using a scale of 100mm may not be clinically 
important (Kelly, 2001) [15] hence the magnitude of the 
difference between VAS mean values for the study groups 
before intervention is clinically not significant (<13mm) 
but post intervention a clinically significant improvement 
of pain (VAS mean value difference >13mm) was report-
ed in favour of the manipulation group. Therefore, the 
results revealed, cervical manipulation is effective in im-
mediate relief of neck pain. Results also indicated a signif-
icant increase in the following cervical planes of motion 
after intervention when compared with the control group; 
forward flexion, backward extension, right and left lateral 
rotation except in the right and left sided flexion. The im-

provements seen in neck pain and ROMs are in line with 
a study that reports benefits of manipulation on pain and 
range of motion among neck pain patients of mechani-
cal origin (Cassidy et al., 1992) [13] where both pain and 
range of motion improved after intervention. While, the 
findings of this study indicated that, all participants in the 
treatment group showed immediate improvement in pain 
and some of the planes of range of motion with cervical 
spine manipulation. It was also reported that cervical ma-
nipulation among patients with mechanical neck pain sig-
nificantly reduces pain (Miller et al., 2010) [16], (Hurwitz 
et al. 2008) [17] and increases cervical ROM as reported by 
Hurwitz et al. (2008) [17] and Hurwitz et al. (1996) [18].
On a general note, other studies have concluded that cervi-
cal manipulation improves neck pain and Cervical Range 
of Motion (ROM) as published by Hurwitz et al. (1996) 
[18], Puentedura et al. (2012) [19] and Bronfort et al. 
(2004) [20] which is in line with the results of this study.
Although the Experimental group of this study had sig-
nificant increase in cervical forward flexion, backward 
extension, right and left lateral rotation post intervention, 
significant changes were not observed in right and left side 
flexion of the neck, which is contrary to the general in-
crease in cervical range of motion in all planes as report-
ed by previous studies (Miller et al, 2010) [16], (Hurwitz 
et al 2008) [17] and Hurwitz et al (1996) [18] it may be 
because cervical range of motion was taken as one entity 
not breaking it down to different planes by some studies  
(in the actual sense in this study, there were improvements 
in favour of the ETG because at pre intervention the CTG 
have significantly higher ROM but post intervention the 
ETG had increased ROM to the extent that no more sig-
nificant difference between the two groups as presented in 
Tables 5 and 6).
Limitations: There was no follow-up after the interven-
tion, so only the immediate effects were reported, the small 
sample might have failed to provide significant informa-
tion that could have possibly been available from a larger 
sample size.
CONCLUSION
Cervical spine manipulation results in immediate im-
provements in pain and neck range of motion among pa-
tients with mechanical neck pain. 
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