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INTRODUCTION

Parkinson’s disease was described by James Parkinson in 
1817. ‘An essay on shaking palsy. In 1912, firstly it was rec-
ognized as an extrapyramidal disorder by Kinner Wilson.1 It 
is a chronic, progressive degenerative disorder of the nerv-
ous system characterized by cardinal features of rigidity, 
akinesia, bradykinesia, tumour, postural stability and muscle 
weakness.2 About 10 million people are affected worldwide.3 
Parkinson’s disease affected about 3% of the population. It is 
characterized by the loss of dopaminergic function and con-
sequently diminished motor function, leading to the clini-
cal presentation of the disease.4 Nigrostriatal dopaminergic 
pathway degeneration leads to primary motor symptoms of 
Parkinson’s.disease that includes inflexibility, bradykinesia, 
resting tremor & gait disturbances.5 Motor symptoms include 
disturbances in the posture of gait & posture is responsible 

for functional disability in individuals with Parkinson’s dis-
ease.3 

Forward head posture (FHP) is the increase in the extension 
of the cervical spine in the upper region with an increase in 
flexion of the cervical spine in the lower region and upper 
thoracic spine, the position of the head is around the sagittal 
plane shows forward deviation through gravity line. Assess-
ment of FHP is done in mainly two positions: a sitting posi-
tion and a standing position. In each position, a picture of 
each subject was taken from the lateral view and the cranio-
vertebral angle (CVA) is calculated which is a reliable and 
valid indicator for FHP.6,7

The Researcher illustrated proprioceptive neuromuscular fa-
cilitation (PNF) exercise pattern consists of a diagonal move-
ment that places greater prominence on functional training. 
Past studies evidence suggest that optimization of PNF as an 
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ABSTRACT
Aim: The study aimed to assess the effect of PNF techniques forward head posture (FHP) in patients suffering from Parkinson’s 
disease. 
Material and Methods: This is a randomized controlled trial study. 40 subjects of forwarding head posture (FHP) with Parkin-
son’s disease with craniovertebral angle (CVA) measured less than or equal to 500 and subjects were randomized in two groups: 
groups A experimental (N=20) & group B control (N=20). The intervention group performed forward head posture corrective 
exercise in the form of PNF stretching exercise. The craniovertebral angle was measured before and after thrice in a week for 
2 weeks exercise program. 
Result: After 2 weeks, a significant increase was observed in the intervention group regarding the mean of CVA (p<0.001). 
When we compared the mean difference of outcome variable of both groups, CVA increased significantly after 2 weeks (MD= 
2.63; 95% CI -2.16 to -1.13; t38= -6.50; p<0.001). 
Conclusion: The current study showed that PNF stretching is a more effective treatment and could significantly improve the 
CVA angle in forwarding head posture. The results of the study suggest that PNF stretching is more effective in FHP. PNF 
stretching also increases the cervical range of motion, improve muscle elasticity.
Key Words: Parkinson’s disease, Forward Head Posture, Craniovertebral Angle, Proprioceptive Neuromuscular Facilitation, Strength-
ening, Stretching
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exercise training protocol, especially in the elderly can im-
prove proprioception, muscle strength, physical-functional, 
coordination, mobility, balance & gait of patients.8,9 Previous 
research finding evaluated the effect of stretching &strength-
ening exercise to improve FHP but the PNF & resisted exer-
cise can also beneficial to increase range of motion & FHP 
in Parkinson’s patients.3 several theories show the significant 
result of either resistance training or PNF training to improve 
stability (balance) and correct FHP in Parkinson’s condi-
tion8,9,10. Therefore, we hypothesized to differentiate between 
the effect of resistance training and PNF to improve FHP 
in participants with Parkinson’s disease. So this randomized 
controlled trial was designed for assessing the effect of PNF 
techniques & strengthening exercise in forwarding head pos-
ture in patients suffering from Parkinson’s disease. 

MATERIAL AND METHODS

The present study was a randomized control trial, with the 
flow diagram shown in Figure 1. The proposed study was 
done after moral endorsement from the Institutional Ethics 
Committee of the Department of Physiotherapy, Guru Jamb-
heshwar University of Science & Technology, Hisar via let-
ter-number PTY/2019/1014. This trial is also registered under 
the clinical trial registry of India (CTRI/2019/12/022415).  
Each participant of the study gave informed consent after an 
explanation of the procedure in their local language and we 
followed Helinski’s 2000 declaration. All subjects had given 
verbal information about the purpose, risk & benefits of the 
study.

Study participants: 40 subjects fulfilled the eligibility criteria 
for the study. The Patient suffering from Parkinson’s disease 
with forwarding head posture and CVA less than 500 should 
be included in the study. Patients with any metabolic disor-
ders, heart disease, congenital anomaly of the cervical spine, 
and un-cooperative behaviour were excluded. Subjects were 
randomized and allocated into 2 groups: the experimental 
group (N=20) and the control group (N=20). The selection 
of the flow of participants was summarized in figure 1. 

First FHP was checked by photographic methods. The cam-
era was placed 1.5m away from the participant for clicking 
the pictures. The good inter-rater reliability of the measure-
ment of CVA in standing position was already proved.7  The 
subject was positioned in a standing position with shoes off 
with the camera faced on the right-hand side of the subject. 
The CVA was calculated between the intersections of a line 
drawn from the tragus of the ear to the spinous process of 
C7 with a horizontal line through C7.6 The outcome measure 
was calculated before the start of the intervention and after 
2 weeks of the intervention in both groups. Baseline reading 
and post-intervention reading was used for final analysis. 

Figure 1: Process of selection of participants.

Figure 2: Measurement of Cranio-vertebral angle.

The experimental group received the PNF (hold relax) 
technique in the upper limb and the control group received 
strengthening exercises of the upper limb to correct forward 
head posture. In the experimental group using the hold relax 
technique; from D1 flexion to D1 extension of upper extrem-
ity the PNF stretching was given. The hold-relax technique 
muscle was stretched isometrically, contracted 7–15 seconds 
& briefly relaxed 2–3 seconds. PNF stretching was given 
thrice a week for 2 weeks. The shoulder of the patient was 
placed in an extension, abduction, and internal rotation, the 
forearm in pronation, and the wrist and finger in extension. 
The therapist’s hand is placed in the patient’s palm to as-
sume a firm grip of the patient’s hand and the wrist has been 
moved into flexion and radial derivation. The therapist’s sec-
ond hand on the anteromedial aspect of the patient’s arm just 
above the elbow. The movement was ended by taking the 
shoulder is in the flexed, adducted and externally rotated po-
sition, forearm pronation with and finger flexion along with 
radial deviation.11,12,13 

In the control group, the first start with chin tuck was per-
formed in a sitting or standing position. Sit up straight and 
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watch directly above the shoulders with your ears. Ask the 
subject to put the finger on the chin. Pull the chin without 
moving the finger and head back until a good stretch is 
felt at the base of the head & at the top of the neck. Stretch 
was held for at least 5 seconds and 10 repetitions were 
advised.14,15 For strengthening exercise of shoulder retrac-
tors, the participants are positioned in optimal posture and 
asked to placed left arm behind the body and depress the 
shoulder tuck chin and slowly drew it right ear to the right 
shoulder, also was asked to rotate the neck upward toward 
the ceiling until a slight stretch was felt on the left side. 
Hold the position for 30 seconds and then repeat it in the 
opposite direction 10 times in a session.14,15 In the last, 
pectorals muscles stretching:  Sit and stand with feet sepa-
rated by hip-width with back straight. If there is a prob-
lem keeping the patients upright on the chair both shoul-
ders should be squared with the body. Place the fingers 
behind the forehead. The elbows pointed outward. The 
back was straight and the patient’s neck wasn’t bent. El-
bows moved backwards. The therapist moved the elbow; 
squeeze the shoulder blades together so that patient feels 
a good stretch in the chest muscle. Participants were asked 
to breathe and exhale deeply as the therapist hold stretch 
while in mind that the neck is straight. Hold the position 
for 15-20 seconds 10 times in a session.14,15 

Data Analysis
Data were analyzed using the SPSS software (version 21). 
Descriptive statistics were driven by the mean and standard 
deviation for Cranio-vertebral angles (CVA). Normality for 
all variables was checked using the Kolmogorov-Smirnov 
test. The significance was determined at a p-value of <0.05. 
Paired t-test was used to compare pre & post-treatment val-
ues within the group and an independent t-test.was used for 
intergroup comparison. 

RESULTS 
The trial started with 40 participants and in the experimen-
tal group, there were 20 participants, with a mean age of 
63.25±9.17 and 20 participants in the control group, with 
a mean age of 63.20±5.79. 16 males and 23 females were 
included in the study. There were 20 participants (Male: 5 
& Female 15) in experimental group and 20 (Male=10 & 
Female=10) in control group.

The T-test (paired) was used for determining the efficacy of 
resistance exercise on CVA variables after 2 weeks.  CVA in-
creased significantly after 2 weeks (MD= -.58; 95% CI -.83 
to - .34, p<0.001). CVA also improved significantly after 2 
weeks (MD= -2.23; 95% CI -2.70 to -1.76, p<0.001) in ex-
perimental group. 

Table 1: Paired t-test of both group 
Variables Pre Post Mean±SD T19- Value P-Value

CVA (Control) 46.93±2.16 47.51±2.10 -.58±0.52 -5.05*** .000

CVA (Experimental) 47.91±1.18 50.15±1.33 -2.23±1.01 -9.89*** <0.001

*, **, *** Means p values ≤0.05, ≤0.01, ≤0.001 respectively; non significant

The outcome variable was non-significant at the start of the 
intervention. Post interventions reading of outcome variables 
after intervention were compared between the two groups 
using an independent t-test. The outcome measure shows 

significant improvement in the outcome variable.When we 
compared means (pre-post) of both groups, CVA increased 
significantly after 2 weeks (MD= 2.63; 95% CI -2.16 to 
-1.13; t38= -6.50; p<0.001).

Table 2: Independent t-test between Groups
Variable Group Experimental Control Mean±SE T38- value p-value

CVA Pre-Value-
Post-Value

-2.23±1.01 -.58±0.5 -1.65±0.25 -6.50 <0.001***

*, **, *** means p values ≤0.05, ≤0.01, ≤0.001 respectively, non significant

DISCUSSION

This interventional study examined the effect of strengthen-
ing and stretching exercise and PNF stretching on FHP in 
a patient suffering from Parkinson’s disease. The postural 
assessment was done with CVA (standing position) meas-
urements also. The result of the study supports our hypoth-
esis that PNF stretching is more effective as compared to 

strengthening exercise on FHP in Parkinson’s disease. A 
significant improvement in CVA was found in both groups 
but the mean difference was more in the experimental group. 
The result of the study showed significant postural changes. 

Parkinson’s disease is the most common problem in 
FHP.6,7 It causes an increased lordosis of the lower cervi-
cal, extension of the middle cervical spine & flexion of 
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the lower cervical spine. FHP can lead to cervical muscle 
imbalance.16 FHP is associated with weakness in the deep 
cervical short flexors and mid-thoracic scapular retrac-
tors, and shortness of the cervical extensors and pectoralis 
muscles.12 FHP can be corrected by restoring the normal 
muscle balance between agonist and antagonist muscles.16 
An intervention protocol as a form of two strengthening 
(deep cervical flexors and shoulder retractors and two 
stretchings (Pectoralis and Sternocleidomastoid muscles) 
exercises can improve postural alignment shown by sig-
nificant improvement of CVA.17 

PNF is more effective in raising the range of the reciprocal 
activation of agonists and antagonist provides the improved 
muscle tendon. In the process of PNF, when the patients are 
asked to contract the muscles in the internal rotation against 
resistance, there is the development of muscle tension and 
inhibition of alpha motor neuron activity of GTO fibres and 
reduction of tension in muscle tendon. So, in the neuromus-
cular system, inhibition is a state of decreased neuronal ac-
tivity and altered synaptic potential that impair the ability to 
contract muscles.18

The group that received PNF also showed recovery in 
movements of both left & right sides i.e. shoulder flexion, 
abduction, and external rotation in comparison to the static 
group. The hold relaxes the procedure improved the range 
of shortened muscle, which was lengthened to the point of 
the limitation or up to the extent of the comfort of the sub-
ject.14,15 The isometric contraction for 10 sec was followed by 
the voluntary relaxation of the tight muscle. Then limb was 
passively moved up to the elongation of the range limiting 
muscle (Kisner 4thed). The range of movements for shoulder 
external rotation was taken before and after 2 weeks of train-
ing. Holds relax and PNF stretching was effective in increas-
ing the range of motion of the shoulder19. The result of the 
present study also supported the findings that the PNF group 
also showed improvement in FHP and movements of both 
rights and left shoulder i.e. flexion, abduction and external 
rotation when compared to the static group.

CONCLUSION

Hold relax technique of PNF is effective in improving the 
forward head posture of patients with Parkinson’s disease. 
Future researches are warranted to optimize the dose (like 
frequency, duration and repetitions) of the technique for the 
best possible results. Further, the hold relaxes technique can 
also be compared with the contract relax PNF technique in 
future studies. 
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