
Research Article Open Access

Journal of Novel PhysiotherapiesJo
ur

na
l o

f N
ovel Physiotherapies

ISSN: 2165-7025

Nandita et al., J Nov Physiother 2018, 8:1
DOI: 10.4172/2165-7025.1000381

Volume 8 • Issue 1 • 1000381
J Nov Physiother, an open access journal
ISSN: 2165-7025

Effectiveness of Pilates as an Adjunct to Conventional Therapy in Chronic 
Mechanical Neck Pain: A Randomized Controlled Trial
Nandita E1*, Praveen Dowle2 and Asif Hussain KS3

1College of Physiotherapy, Nizam’s Institute of Medical Sciences (NIMS), Hyderabad, Telangana, India
2MPT (Musculoskeletal Sciences), College of Physiotherapy, Nizam’s Institute of Medical Sciences (NIMS), Hyderabad, Telangana, India
3Department of Orthopedics, Nizam’s Institute of Medical Sciences (NIMS), Hyderabad, Telangana, India

Keywords: Mechanical neck pain; Pilates; NPRS; NDI; NFET; IFT

Introduction
Mechanical neck pain is a common problem in the world today 

and there are epidemiological and statistical studies documenting the 
high incidence and prevalence of mechanical neck pain, which effects 
people’s daily function [1]. Nearly 50% of the population suffer from 
neck pain at least once in their life [2,3], prevalence is high in middle 
age, with women being affected more than men [3-5] the prevalence of 
neck pain varies widely between studies, with a mean point prevalence 
of 7.6% (range 5.9-38.7%) and mean lifetime prevalence of 48.5% 
(range 12.2-71.0) [6].

The etiology of uncomplicated neck pain is unclear. Most 
uncomplicated neck pain is insidiously and is generally multifactorial 
in origin associated with poor posture, anxiety, depression, neck strain, 
occupational activities and sporting injuries [4,7].

Chronic mechanical neck pain is characterized by pain in cervical 
region with restricted range of motion and dysfunctional musculature 
[1]. Reduction of activation of deep cervical flexor muscles (longus coli 
and longus capitis) is one of the most important factor in mechanical 
neck pain, superficial neck muscles (sternocleidomastoid and anterior 
scalene) become over active and painful.

Generally, the physiotherapy methods for mechanical neck pain 
consist of stretching and strengthening the neck muscles [8] cervical 
stabilization exercises, cervical mobilization exercises, thoracic thrust 
manipulation, ischemic compression on trigger points [7-10], kinesio-
taping method [2,3] and electrotherapy [11]. 

Joseph H. Pilates developed the comprehensive program known as 
the Pilates method in the 1920’s [12]. Pilates is another popular form 

of mind-body exercises where the focus is on controlled movement, 
posture and breathing. It is system designed to condition the body as 
well as improve posture, muscle tone, alignment and provide flexibility 
by using exercises that stretch and strengthen selective muscles [1,13].

Very few studies have shown the effectiveness of Pilates in treating 
chronic mechanical neck pain. Pilates exercises were used to strengthen 
and stabilize the neck muscles. The key is to strength the inner (local) 
muscles of the neck and ensure the large outer (global) muscles are 
not being used to support your head [12,14]. However, there are no 
studies which compared the effectiveness of Pilates combined with 
conventional therapy alone.

Methods and Study Design

We recruited 60 subjects from Physiotherapy out-patient 
Department, Nizam’s Institute of Medical Sciences, Hyderabad. 
Subjects diagnosed with chronic mechanical neck pain by Orthopedic 
department were included in the study.
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• Double leg stretch level 1: Both the Arms are lowered overhead 
while maintaining ribcage and pelvic control.

• Double leg stretch level 2: As for level 1 but simultaneously 
sliding one heel along the mat away from the body.

• One leg stretch level 1: one heel slides along mat extending same 
leg without allowing the pelvis to anteriorly tilt.

• Clam level 1: starting position: side lying, knees flexed to 90 
degrees open the top knee towards the ceiling maintain contact with 
the medial sides of the feet with hips stacked.

• Shoulder bridge level 1: starting position: crook lying, inhale and 
during exhalation role the spine up vertebra by vertebra, leading from 
coccyx and as far as shoulder blades.

• Scissors level 1: starting position: supine, one knee is lifted over 
the hip (90 degrees angle at the knee and hip) while keeping the pelvis 
in neutral.

Inclusion criteria

Age 18-60 years of both sexes, neck pain and symptoms for more 
than 6 weeks to 3 months, restricted ROM of neck, mechanical or 
postural neck pain.

Exclusion criteria

Neck pain radiating to upper limbs (radiculopathy), neurological 
dysfunctions of neck and upper extremity, history of rheumatoid 
diseases, open wounds, patients not willing to take part in the study, 
subjects with conditions and diseases which are contraindicated, 
ankylosing spondolysis, spondylolysthesis, osteoporosis, osteomyelitis, 
malignancy, pregnancy and spinal cord syndromes, recent trauma, 
those who initiated or changed their physical activity regimen in the 
three months prior to the study, individuals with visual deficiency not 
corrected by the use of glasses and those who presented diseases of the 
central nervous system.

Institution ethical committee approval was taken. The subjects 
were randomly assigned into 2 groups by the principal investigator 
using lottery method who met the inclusion and exclusion criteria. The 
allocations were concealed and the outcome measures were blinded 
which were taken by the Physiotherapist who was trained to take the 
outcome measures. Informed consent was obtained from patient who 
met the criteria, the outcome measurements include Numerical rating 
pain scale (NRPS), Neck flexors endurance test (NFET), Neck disability 
index (NDI), cervical range of motion goniometry (CROM). Pre-
treatment evaluation was done at the first day as baseline measurement, 
by asking the patient to mark along the line to determine their level of 
pain on NPRS. The functional disability of each patient was assessed 
by NDI. The endurance of the deep neck flexors is assessed by NFET 
and Neck ROM using goniometer. At the end of session (0th day), the 
subjects were assessed if any increase in pain, if no adverse response 
were reported. Further sessions were carried out. In group 1 and 2 
subjects were taught conventional physiotherapy exercises on 0th day 
and were advised to perform the exercises at home, based on the 
dosages mentioned below. 12 contact sessions were given at 48 hours 
interval for 12 weeks in group 2 and follow up evaluation was done at 
the end of 4th, 8th, 12th week and documented in two groups.

Group 1

Conventional group subjects received Interferential therapy 
(IFT) and exercises which included neck active ROM exercises, neck 
isometric exercises [15,16]. Chin tucks, shoulder ROM and bracing 
exercises, stretching of the neck extensors and pectorals, moist heat 
(hot pack) for 10 minutes. Precaution and ergonomic advice [17]. These 
exercises were given as home program to the subjects. 

Dosage: IFT for 8 minutes, exercises 5 sets × 10 repetition with 2 
min rest between each set for 12 weeks.

Group 2

Pilates and conventional therapy subjects were individually assessed 
and taught the 5 key elements of Pilates [13].

Beginner exercises

• Hip twist level 1: active starting position: supine one knee moves 
away from and then towards midline of the body while maintaining a 
neutral position of spine. This challenges the rotational control of the 
lumbar spine.

Consort flow chart of the study
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week 12 compared to day 1 NPRS in control group. Similarly, we have 
in the day 1 experimental mean is 7.56, week 12 mean is 0.67 paired 
t-value is 22.026, P-value is 0.000<0.05, hence there is a significant 
decrement in week 12 compared to day 1 NPRS in both the group.

Neck disability

The mean value of control group on day 1 is 38.27 SD is 9.735, 
similarly week 12 mean is 10.46 and SD is 7.328. Here calculated paired 
t-value is 21.734 df=25 P-value is 0.000<0.05, similarly we have in the 
day 1 mean is 36.04 SD is 10.453, similarly week 12 mean is 4.70 and 
SD is 5.986. Here calculated paired t-value is 19.789, df=26 P-value is 
0.000<0.05, hence there is a significant decrement in week 12 compared 
to day 1 NDI in experimental group than in control group (Figure 1).

Neck flexor endurance test

The mean value of control group on day 1 is 12.23 SD is 5.233, 
similarly week 12 mean is 39.69 and SD is 7.509. Here calculated paired 
t-value is-20.395 df=25 P-value is 0.000<0.05, similarly we have in the 

• Arm opening level 1: The uppermost arm is lifted away from the 
body to open the upper chest and rotate the thoracic and lumbar spine.

• Breast stroke prep level 1: starting position: prone, Shoulder 
blade glide gently downwards away from the ears while lifting the arms 
4-5 cm off the mat.

• Breast stroke prep level 2: As for level 1 with the upper body 
lengthened off the mat to hover the breastbone 3 cm from the floor 
while maintaining a neutral lumbo-pelvic position. Keep the back of 
the neck long. This exercise retrains co-activation of deep and serratus 
anterior, neck flexors and extensors with upper, lower trapezius [13].

Dosage: Each session lasted one hour and commenced with a ten-
minute warm up and finished with a 5-10 min cool down. 3 days per 
week for 12 weeks, IFT for 8 minutes and conventional therapy as home 
program.

Statistical Design and Data Analysis
Independent T-test

For independent T-test refer Table 1.

Paired T-test

For paired T-test refer Tables 2-10.

Results
Pain

The findings of the present investigation indicated that pain has 
reduced significantly in both groups evident by the mean value of NPRS. 
In day 1 mean is 8.12, similarly week 12 mean is 1.35, paired t-value is 
21.470, P-value is 0.000<0.05, hence there is a significant decrement in 

Group  Paired Differences 
Mean T Df Sig. (2-tailed)

CON LAT FLX (R) 0W-12W -17.692 -8.743 25 0.000
EXP LAT FLX (R) 0W-12W -22.963 -16.186 26 0.000

Table 7: Analysis of, t and P value of Lateral flexion (R) with “0” week and 12th week 
comparison for control and experimental group.

Table 1: Analysis of, t and P value of NFET with “0”, 4th, 8th, 12th week comparison 
for control and experimental group.

t-test for Equality of 
Means T Df Sig. (2-tailed)

NFET(sec) 0W Equal variances assumed -0.867 51 0.39
NFET(sec) 4W Equal variances assumed -1.221 51 0.228
NFET(sec) 8W Equal variances assumed -4.626 51 0

NFET(sec) 12W Equal variances assumed -6.289 51 0

Table 2: Analysis of, t and P value of NPRS with “0” week and 12th week comparison 
for control and experimental group.

Group Paired Differences Mean T Df Sig. (2-tailed)
CON NPRS 0W-12W 6.769 21.470 25 0.000
EXP NPRS 0W-12W 6.889 22.026 26 0.000

Group  Paired Differences Mean T Df Sig. (2-tailed)
CON NDI (%) 0W-12W 27.808 21.734 25 0.000
EXP NDI (%) 0W-12W 31.333 19.789 26 0.000

Table 3: Analysis of, t and P value of NDI with “0” week and 12th week comparison 
for control and experimental group.

Group  Paired  
Differences Mean T Df Sig. 

(2-tailed)
CON NFET(sec) 0W-12W -27.462 -20.395 25 0.000
EXP NFET(sec) 0W-12W -40.704 -21.888 26 0.000

Table 4: Analysis of, t and P value of NFET with “0” week and 12th week comparison 
for control and experimental group.

Table 5: Analysis of, t and P value of Flexion with “0” week and 12th week 
comparison for control and experimental group.

Group  Paired Differences Mean T Df Sig. (2-tailed)
CON FLX 0-12W -27.692 -12.230 25 0.000
EXP FLX 0-12W -30.741 -14.590 26 0.000

Group  Paired 
Differences Mean T df Sig. (2-tailed)

CON EXT 0W 12W -30.192 -18.539 25 0.000
EXP EXT 0W-12W -37.037 -21.348 26 0.000

Table 6: Analysis of, t and P value of Extension with “0” week and 12th week 
comparison for control and experimental group.

Group  Paired Differences 
Mean T Df Sig. (2-tailed)

CON LAT FLX 0W-12W L -16.538 -8.628 25 0.000
EXP LAT FLX 0-12W L -22.778 -15.010 26 0.000

Table 8: Analysis of, t and P value of Lateral flexion (L) with “0” week and 12th week 
comparison for control and experimental group.

Group  Paired 
Differences Mean T Df Sig. (2-tailed)

CON  ROTATION 0W 
R-12W R -16.154 -10.409 25 0.000

EXP  ROTATION 0W 
R-12W R -18.704 -11.747 26 0.000

Table 9: Analysis of, t and P value of Rotation (R) with “0” week and 12th week 
comparison for control and experimental group.

Group  Paired Differences 
Mean T Df Sig. (2-tailed)

CON ROTATION 0W-12W L -14.615 -8.672 25 0.000
EXP ROTATION 0W-12W L -20.000 17.192 26 0.000

Table 10: Analysis of, t and P value of Rotation (L) with “0” week and 12th week 
comparison for control and experimental group.
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day 1 mean is 13.59 SD is 6.141, similarly week 12 mean is 54.30 and 
SD is 9.269. Here calculated paired t-value is-21.888, df=26 P-value is 
0.000<0.05, hence there is a significant better increment in week 12 
compared to day 1 NFET in experimental group than in control group 
(Figure 2).

Cervical range of motions

Flexion in control group day 1 mean is 21.92, week 12 mean is 49.62, 
paired t-value is-12.230, P-value is 0.000<0.05. similarly, we have in the 
day 1 mean is 22.04, week 12 mean is 52.78. paired t-value is-14.590, 
P-value is 0.000<0.05, hence there is a better significant increment in 
week 12 compared to day 1 Flexion in experimental group than in 
control group.

Extension in control group day 1 mean is 21.54 SD is 6.127, similarly 
week 12 mean is 51.73. t-value is-18.539, P-value is 0.000<0.05. The day 
1 mean is 19.63, week 12 mean is 56.67. paired t-value is-21.348, P-value 
is 0.000<0.05, hence there is a better significant increment in week 12 
compared to day 1 extension in experimental group. Cervical rotations 

right control group day 1 mean 26.15, week 12 mean is 42.31. paired 
t-value is-10.409, P-value is 0.000<0.05, similarly day 1 mean is 25.74, 
week 12 mean is 44.44. paired t-value is-11.747, P-value is 0.000<0.05, 
hence there is a significant increment in week 12 compared to day 
1 Rotation (R) in both groups but better significant in experimental 
group. rotation (L) day 1 mean 27.50, week 12 mean is 42.12 and 
paired t-value is-8.672 P-value is 0.000<0.05, similarly we have in the 
day 1 mean is 24.44, week 12 mean is 44.44. paired t-value is-17.192-, 
P-value is 0.000<0.05, hence there is a significant increment in week 12 
compared to day 1 in both the group but better significant increment is 
seen in Rotation (L) in exp group. Lateral flexion control group day 1 
mean 24.42, week 12 mean is 42.12. paired t-value is-8.743, P-value is 
0.000<0.05, day 1 mean is 21.11, week 12 mean is 44.07. paired t-value 
is-16.186, P-value is 0.000<0.05, hence there was significant increment 
in week 12 compared to day 1 Lateral flexion (R) in both the groups but 
better significant in exp group. Lateral flexion (L) day 1 mean 25.58, 
week 12 mean is 42.12. paired t-value is-8.628, P-value is 0.000<0.05, 
day 1 mean is 21.30, week 12 mean is 44.07. paired t-value is-15.010, 
P-value is 0.000<0.05, hence there was significant increment in week 
12 compared to day 1 Lateral flexion (L) in both the groups but better 
significant increment was seen in experimental group.

Discussion
The study describes to compare the effectiveness of 12 weeks 

Pilates and conventional physical therapy treatment used adjunct to 
conventional therapy alone on individuals with chronic mechanical 
neck pain in improving pain, Range of motion, muscle performance 
and functional disabilities of neck.

According to the data collected the percentage distribution of 
gender of. Majority i.e., 56.6% of them were female, while 43.4% of 
them were males.

Pain is associated with altered muscle recruitment patterns; high 
level of muscle contraction and tone shortens muscles and creates 
exaggerated muscle imbalances and thus more pain [18]. The Pilates 
program in this study focused on improving systematic balances rather 
than specific (cervical or thoracic) regions, which emphasizes core 
stability and spinal separation. Furthermore, the additional benefits 
of Pilates exercises include decreased hypertension in shortened and 
weakened muscles during exercise [19]; improved breathing methods 
(diaphragmatic and rib breathing) that improve core stability; and 
increased awareness of postural misalignments. The results of this study 
indicate that Pilates training results in whole-body muscle retraining, 
which strengthens the deep neck muscles and thus reduce neck pain. 
However, the effect of IFT would also result in being more tolerable by 
decreasing the pain perception.

Neck disability

It is suggested that as the disability score aims to assess different 
aspects of clinical symptoms of neck pain (which consists of pain 
intensity, daily activities, work and social activities) the improvement 
in disability score might be due to the combined effects of reduction in 
neck pain, improvement in neck muscle strength and endurance and to 
certain extent improvement in activities of daily living [16,20].

Neck flexor endurance test

It might be suggested that the gain in the strength in these subjects 
was likely a result of increased confidence. It might be explained that 
the strength increase in the experimental group was probably due 
to biological variation and learning effect due to repeated testing. 

Figure 1: Graphical Representation Analysis of, t and P value of NDI with “0” 
week and 12th week comparison for control and experimental group.

Figure 2: Graphical Representation of analysis of, t and P value of NFET 
with “0”, 4th, 8th, 12th week comparison for control and experimental group.
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Similarly, it could be suggested that an improvement in cognitive 
perception of pain might contribute to the improvement of muscle 
strength in patients with chronic neck pain [21,22].

Cervical range of motion

The pilates technique focuses on the “core musculature” it starts 
by stabilizing the core musculature and then proceeds through a 
controlled range of motion. However the effect of IFT would also 
result in cervical ROM being more tolerable by decreasing the pain 
perception, which would allow the muscles to be strengthen to a greater 
degree resulting in a greater amount of flexion, extension, rotation and 
lateral flexion. Extension of the head and neck is the primary function 
of the posterior cervical muscles so treatment of this muscle group 
would have a positive effect on extension with regard to increasing the 
extension range of motion. This assertion proved correct and results 
were positive. Flexion, Extension, lateral flexion and rotation shows 
that there was better significance difference in experimental group than 
the control group [23-27].

Conclusion
From the results obtained, it can be concluded that significant 

improvement is seen in both the groups but based on the statistical 
mean early improvement was noted in experimental group, so Pilates 
may be helpful in faster recovery in terms of function in treating 
chronic mechanical neck pain when compared to conventional therapy 
alone after 12 weeks of treatment.

Overall, it was shown that Pilates as an adjunct to conventional 
therapy is more effective when compared with conventional therapy 
alone in reducing pain, cervical range of motion, muscular imbalance 
and disability in subjects with chronic mechanical neck pain.

However, further studies are needed using large sample size.

Limitations
• Limited sample size.

• Unadvisable activities (lifting heaving objects) carried out at 
home inspite of ergonomic advice was not monitored.

Scope for Further Study
• Better results can be drawn if the study was conducted with large 

sample size.

• Different age groups can be included and studied separately to 
draw significant results.

• More quantitative or objective measures can be used to measure 
the outcomes in mechanical neck pain.
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