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Abstract 

Background & Objective: Cervicogenic headaches (CGH) can be caused by sedentary lifestyles and 
extended periods of time in fixed positions while using computers. Adapting to this sedentary lifestyle 
leads to neck and head pain, which is a prominent issue among adult computer users with a prevalence 
rate of 28%. Still, there is a lack of evidence on the effect of exercise and other physiotherapy 
treatments on cervical headaches. Therefore, the objective of this study was to compare the effects of 
Post-Isometric Relaxation (PIR) and the hold-relax technique on computer users suffering from CGH. 
Method: Forty-eight patients were randomly assigned to the PIR (n = 24) and Hold-Relax (n = 24) 
groups in this experimental study.  Both groups received conventional physiotherapy in common. The 
total duration of the exercise the participants exposed was 4 weeks. The pre-test was conducted prior to 
the intervention, and the post-test was carried out 4 weeks after the completion of the intervention. The 
pre- and post-intervention outcomes were measured using the pain Numerical Rating Scale, Headache 
Disability Index (HDI), Copenhagen Neck Functional Disability Scale, Cervical Flexion Rotation Test, 
and neck range of motion. The data were analyzed with SPSS. Result: The CGH participants in the 
PIR and Hold-Relax groups had a significant improvement in the tested outcomes between their pre- 
and post-exercise values (p <0.0001). However, the hold-relax technique found to have a significant 
reduction in HDI (p < 0.01) than post-isometric relaxation.
Conclusion:  Both post-isometric relaxation and the hold-relax technique were beneficial in CGH. 
However, as compared to PIR, the hold-relax technique was more effective.
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INTRODUCTION

According to International Headache Society, 
cervicogenic headache (CGH) is defined as 
“any headache caused by a disorder of the 
cervical spine or its components, such as bone, 
disc, and/or soft tissue elements, usually, but 
not invariably, accompanied by neck pain”.1 
Cervical pain is multifactorial in origin and 
is more common in office workers due to 
prolonged periods of inactivity, lack of exercise, 
poor posture management, and increased physical, 
mental, and psychological strains from work. 
	 Cervicogenic pain frequently affects adult 
computer users between the ages of 18 and 
40 with the prevalence rate of 28% in India.2 
The wrong orientation of the head and neck 
among smart device users causes the upper neck 

to extend and the head to be angled forward. 
Thus, it turned out that major pressure on the 
neck structures was the primary cause of the 
neck pain.3

	 CGH is a ‘side-locked’ or unilateral fixed 
headache that can be recognized by non-
throbbing pain which originates from the neck to 
ipsilateral oculo-frontotemporal area. Patients 
with this illness may experience episodes 
or recurrent, variable periods of neck/head 
discomfort that are     triggered by prolonged neck 
motions or stimulation of the ipsilateral painful 
point.4 The radiating pain exchanges the pain 
signals through the nucleus of the 5th cranial 
nerve parts (ophthalmic and maxillary part), that 
is the reason to cause discomfort in patients’ 
neck and is frequently radiated to forehead, 
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orbital and temporal area of the head.5 Migraine 
is also another type of headache, which is 
mostly confused with cervicogenic headache. 
In order to avoid misconceptions between them, 
the extent and location of the pain should be 
diagnosed. Migraine mostly demonstrates pain 
in the frontal and temporal regions, whereas 
CGH demonstrates pain in the suboccipital 
region.6 
	 The Cervical Flexion Rotation Test (CFRT) is 
a reliable tool to diagnose CGH and is preferred 
over imaging techniques, which are frequently 
insufficient.7,8. The Neck Disability Index (NDI) 
and Numeric Rating Scale (NRS) are effective 
self-report measures for assessing pain and 
disability in people with neck problems.9 The 
Copenhagen Neck Functional Disability Scale 
(CNFDS) is also valid and useful for evaluating 
neck disability.10 Together, these tools help in 
understanding and diagnosing CGH and related 
conditions.
	 Several manual therapy approaches were 
used for CGH, including trigger points manual 
therapy  and/or cervical manipulations, which 
have proven effective. Numerous research studies 
demonstrate that exercise therapy, including 
neck endurance and strength exercises, leads to 
a considerable reduction in headache severity 
when compared to aerobic exercises and manual 
therapy.11 Manual therapy is being used in various 
studies. Nevertheless, there is still a shortage of 
evidence supporting the usefulness of relaxation 
therapy in treating CGH. Relaxation techniques 
such as Post Isometric Relaxation (PIR), hold-
relax, contract relax, hold-contract relax and others 
have proven to be helpful in reducing neck pain, 
but no study has focused on the role of PIR and 
hold-relax in treating CGH.12 PIR is touted as a 
good treatment for sudden connective tissue issues 
that cause acute muscle spasm, as it reduces 
pain and extends the tightened muscles in the 
neck to  re-establish typical coarse neck range of 
motion (ROM).13 On the other hand, the hold-
relax PNF method is often employed to loosen 
up muscles, alleviate discomfort, & improve 
ROM.14 Hence, intense relaxation techniques 
such as PIR and hold-relax techniques need to 
be compared to identify the better technique to 
benefit the management of CGH.

METHOD

In this study, 52 participants have been  chosen 
from an industry camps and referred to Saveetha 
Medical Centre and Hospital, Thandalam, 
Chennai, India. The inclusion criteria include 

single sided headache without shifting to the 
other side or both sided headache with increased 
headache on the affected side, headache with 
cervical stiffness and pain, computer users who 
have sedentary lifestyle and have altered posture, 
positive flexion-rotation test, and restriction 
greater than 10° and age – 18 to 40 years, both male 
and female. The exclusion criteria include history 
of head and neck trauma, patient with psychiatric 
disorders such as depression, temporomandibular 
dysfunction, inherited disorders such as scoliosis, 
torticollis, headache not of cervical origin and 
known history of dizziness, vertigo, vomiting. 
However, four participants who were unwilling 
to participate were excluded from the study. 
This randomized control trial in total involves 
48 participants and was randomly allocated into 
two groups by drawing lots, PIR (n=24), and 
Hold-Relax (n=24) Group (Figure 1). Neither 
the assessor nor the participants were blinded. 
The recruited participants were assessed by a 
clinical therapist at the Saveetha physiotherapy 
out-patient department, Chennai. The study was 
approved by International Review Board (IRB 
Number: 01/031/2023/ISRB/SR/SCPT). 
	 The patients were clearly explained about the 
assessment and intervention procedure and were 
given consent before group division. The pretest 
and posttest outcome measures were assessed by 
NRS, HDI, CNFDS, and neck range of motion 
by goniometer. The pain NRS is widely used by 
clinicians and is said to be a valid, responsive, 
and reliable scale to measure pain. Likewise, 
the Headache Disability Scale and the CNFDS 
are also frequently used to diagnose disability 
in patients with CGH and are said to have high 
internal consistency, reliability, and construct 
validity.9,10 The universal goniometer is used to 
assess neck range of motion in participants as it 
is considered to be a valid tool.
	 The cervical flexion rotation test was used 
to assess CGH in participants. CFRT has good 
construct validity and good to exceptional 
reliability when it comes to measuring C1-C2 
rotation.7 The participants were clearly explained 
about the safety measures and precautions of the 
procedure, and consent was obtained. The patient 
was asked to lie down on the couch. With this 
position, patient’s head is maximally flexed. After 
that, the participants’ necks were rotated to the left 
and to the right until they reached the end-range, 
which is usually reached at an average of 44° in 
healthy individuals. A positive test indicates ROM 
limitation with firm resistance at 10-degrees and 
pain induction. This reveals the confirmation of a 



159

CGH and considered as participants of the study. 
The selected participants were randomly allocated 
into two groups: the PIR and Hold-Relax groups. 
Both groups received conventional physiotherapy 
in common. The pre-test was conducted prior to 
the intervention, and the post-test was carried out 
4 weeks after the completion of the intervention. 
The intervention was given for a total duration 
of 4 weeks. 

Intervention
 
Post Isometric Relaxation Group (PIR) (n=24) 

The participants in this group were managed 
with PIR along with conventional therapy. The 
technique was applied thrice a week for four  
weeks (twelve sessions). At first, the patients 
were clearly explained about the procedure of 
the intervention. Before the PIR, Interferential 
Therapy (IFT) was given to the patient for 15 
mins with a frequency of 20 to 30Hz. After that, 
PIR was given and the treatment was carried out 
for all the cervical motions- flexion, extension, 
lateral flexion, and rotation. The patient was made 
to sit comfortably and in a relaxed manner. At 
first, The participant’s neck was bent in flexion’s 
motion without stretch. The individual was told 
to contract their flexors of the upper neck against 
the physiotherapist’s submaximal resistance in 
the opposite motion and were asked to breathe 
for 5 to 7 seconds. This isometric contraction 
was held for five to ten seconds while in this 

position. After this they were asked to relax the 
muscles and exhale and then the head was taken 
to a new barrier. With this new barrier, this cycle 
was repeated for 3 times progressively. In the 
same way this procedure was carried out for 
extension, lateral flexion, and rotation. For lateral 
flexion and rotation, treatment was given for left 
and right sides. After completion of procedure, 
patients were taught active neck exercises such 
as chin tucks, cervical extension, cervical lateral 
flexion, cervical rotation, shoulder shrugging, 
scapular squeeze. All the exercises were done 
for 5 repetitions 2 sets.

Hold-Relax Group (n=24)

The participants in this group were managed with 
hold-relax along with conventional therapy. The 
technique was applied thrice a week for four  
weeks (twelve sessions). The procedure was 
completely explained to the participants. Similar 
to PIR, the participants in this group received 
IFT for 15 mins with a frequency of 20 to 30Hz 
initially. After that, hold-relax technique was 
given and the treatment was carried out for all 
the cervical motions- flexion, extension, lateral 
flexion, and rotation and the position of the patient 
and therapist is same as the PIR group. Initially, 
the therapist placed one of his hands below the 
occipital region and another beneath the chin. 
The participant’s neck was stretched passively 
in flexion motion. The participant was instructed  
to undergo contraction  of their flexors  in  the  
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Figure 1: Consort flow chart . 

    

 

Figure 1. CONSORT flowchart 

    The patients were clearly explained about the assessment and intervention procedure and were 
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Table 1: PIR Group- Pre and post test values of NRS, HDI, CNFDS & neck range of motion

Outcome measures
Pretest Posttest

Z value P value
Mean ± D Mean ± SD

NRS 7.04 ± 0.80 2.91 ± 0.77 -4.330 <0.0001
HDI 64.08 ± 5.85 25.41 ± 5.84 -4.296 <0.0001
CNFDS 75.24 ± 8.89 34.28 ± 9.14 -4.291 <0.0001
Flexion 48.79 ± 4.89 70.38 ±6.73 -4.289 <0.0001
Extension 41.42 ± 3.99 61.79 ± 3.22 -4.290 <0.0001
Lateral flexion 18.13 ± 2.69 35.33 ± 4.18 -4.288 <0.0001
Rotation 55.46 ± 4.53 77.04 ± 4.29 -4.293 <0.0001

NRS- Numerical Rating Scale, HDI- Headache  Disability Index, CNFDS- Copenhagen Neck Functional Disability 
Scale, SD- Standard Deviation, PIR- Post Isometric Relaxation

upper neck against the therapist’s submaximal 
resistance in the opposite direction in the forehead. 
While in this position, this isometric contraction 
was held for 5 to 10 seconds. They were then 
instructed to undergo relaxation of their muscles. 

Following        total relaxation, the participant was 
stretched furthermore in the flexion motion. This 
process was carried out for 3 times separately. In 
the same way, the procedure was carried out for 
extension, lateral flexion, and rotation. For lateral 

Table 3: Mean values of PIR & Hold-Relax Group for NRS, HDI, CNFDS & neck range of motion

Outcome measures
PIR Group Hold-Relax Group

U value P value
Mean ± SD Mean ± SD

NRS 2.92 ± 0.78 2.46 ± 0.66 205.000 0.06
HDI 25.42  ± 5.85 21.33 ± 6.02 166.500 0.01
CNFDS 34.28 ± 9.14 30.67 ± 8.95 233.000 0.25
Flexion 70.37 ± 6.73 74.62 ± 5.12 185.500 0.03
Extension  61.79 ± 3.22 63.21 ± 3.05 211.000 0.11
Lateral flexion 35.33 ± 4.18 37.67 ± 2.57 190.500 0.04
Rotation 77.04 ± 4.29 79.42 ± 3.16 190.500 0.04

NRS- Numerical Rating Scale, HDI- Headache Disability Index, CNFDS- Copenhagen Neck Functional Disability 
Scale, SD- Standard Deviation, PIR- Post Isometric Relaxation

Table 2: Hold-Relax Group- Pre and post test values of NRS, HDI, CNFDS & neck range of motion

Outcome measures
Pretest Posttest

Z value P valueMean ± SD Mean ± SD

NRS 7.08 ± 0.65 2.46 ± 0.66 -4.361 <0.0001
HDI 64.33 ± 7.09 21.33 ± 6.02 -4.288 <0.0001
CNFDS 73.58  ± 9.36 30.67 ± 8.95 -4.290 <0.0001
Flexion 50.08 ± 6.20 74.62 ± 5.12 -4.288 <0.0001
Extension 41.33 ± 4.84 63.21 ± 3.05 -4.289 <0.0001
Lateral flexion 18.04 ± 2.79 37.67 ± 2.57 -4.293 <0.0001
Rotation 54.63 ± 4.44 79.47 ± 3.16 -4.291 <0.0001

NRS- Numerical Rating Scale, HDI- Headache  Disability Index, CNFDS- Copenhagen Neck Functional Disability 
Scale, SD- Standard Deviation
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flexion and rotation, treatment was given for the 
left and right sides. After completion of procedure 
patients were taught active neck exercises such 
as chin tucks, cervical extension, cervical lateral 
flexion, cervical rotation, shoulder shrugging, 
scapular squeeze. All the exercises were done for 
5 repetitions 2 sets as same as PIR.

Statistical analysis 

Due to the nature of outcome measures, 
non- parametric statistical analysis was used 
as the results were non-significant of the two 
interventions. Wilcoxon signed rank test was 
used for within group analysis and Mann-
Whitney test was used for between group 
analyses. The  significance level set for this study 
was p < 0.05. The software program used for the 
data analysis was SPSS version 27.

RESULT

A total of 48 participants were selected for this 
study which includes 28 females and 20 males 
with mean age value 25.29 ± 4.42 in PIR group 
and 25.67±3.48 in Hold-Relax group.

Within group analysis: Significant decline in pain 
was seen in both PIR and Hold-Relax groups as 
measured in NRS before and after the treatment. 
Notably, HDI significantly improved in both 
PIR and Hold-Relax groups after the treatment. 
Similarly, there was also improvement in CNFDS 
in both PIR and Hold-Relax group before and after 
treatment (p <0.0001). There is also a difference 
in Cervical Range of Motion. When analyzing 
the groups, there is a significant variation between 
pretest and posttest values of ROM. Significant 
improvement in both PIR and Hold-Relax group 
was seen before & after the treatment (p <0.0001).
 
Between group analysis: In both the groups, there 
is a statistically significant difference between 
pretest and posttest scores of NRS, NDI and 
CNFDS with a p value of <0.0001. Both groups 
have shown statistically significant improvement 
in NRS, HDI & CNFDS. The mean improvement 
in both groups was determined to be statistically 
significant in terms of range of motion as well. 
Hence this study conveys that in aspects of 
pain, disability and range of motion, both PIR 
and Hold-Relax group have shown greater 
improvement. When comparing PIR group with 
Hold-Relax group, Hold-Relax group has shown 
significant improvement than PIR group in terms 
HDI (p<0.01).

DISCUSSION 

The purpose of this study was to find if the 
PIR and Hold-Relax method of treatment 
were useful in increasing range of motion and 
decreasing pain and disability for CGH over 
the course of 4 weeks. Over the years, there 
has been very little evidence about the effect of 
exercises in treating CGH, and still, the prevalence 
is increasing.2 Hence, the objective was to compare 
these two treatments as there were no studies 
comparing them for CGH.
	 A recent randomized control trial with 30 
participants was conducted in Pakistan to 
compare Muscle Energy Technique (MET) and 
Proprioceptive Neuromuscular Facilitation (PNF) 
for neck pain. The study’s outcome measures were 
pain and ROM. Total duration of the intervention 
was for four weeks. After four weeks, it was 
determined that both techniques were efficient 
in treating neck discomfort, although PNF was 
found to be more beneficial than MET in terms 
of pain reduction.12 The current study employed 
PIR, which is a type of MET, and Hold-Relax, 
which is a type of PNF, and found significantly 
similar improvements in terms of pain and range 
of motion. Additionally, the current study has 
used disability (NDI and CNFDS) as another 
outcome measure and included only computer 
users with CGH. Many studies have used PIR 
and hold-relax. There were only a few studies 
that compared these two treatments.
	 Furthermore, another study between PIR and 
Deep Neck Flexor (DNF) exercises was carried 
out. The aim of this study was to compare the 
effects of two therapies, PIR with DNF training 
and DNF exercise alone, on pain, functional 
impairment, and cervical ROM in people with sub-
acute mechanical neck pain. The study revealed 
that the PIR group experienced less pain. PIR 
works on the principle of autogenic inhibition, 
which can be explained that if the muscle 
stretches more than its desired length then this 
will be sensed by Golgi Tendon Organ and 
prevents  the further contraction of the muscle. 
It acts as a protective mechanism.16 Similarly, 
the current study has also obtained similar results 
as PIR as an effective treatment. Many studies 
used PIR for neck pain, but only a few studies 
have implemented the PIR technique for CGH. 
Hence, PIR was taken as an intervention in the 
current study as there was a lack of evidence. 
Additionally, another randomized control trial 
with 66 participants was conducted to find the 
effect of the hold-relax technique and cranio-
cervical flexor training. The outcome measures 
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used were similar to those in the current study. 
There was a reduction in pain, disability, and 
improvement in ROM in both groups following the 
intervention, but when the groups were compared, 
it was discovered that patients undergoing hold-
relax experienced less discomfort than patients 
receiving cranio-cervical flexor training.21 The 
findings were similar to the current study. Despite 
the fact that many studies have employed hold 
relax for neck pain, there is still a lack of evidence 
for its use for CGH. 
	 In addition, a recent randomized control trial 
compared PIR with Myofascial Release (MFR) 
for non-specific neck pain for a total of 60 
patients. Pain, disability, ROM, and quality of life 
were the outcomes used in this study. The study 
concluded that PIR showed better results than 
MFR. Similarly, the current study also revealed 
that PIR is an effective treatment in treating 
cervical pain.22 MFR has been widely used by 
clinicians recently to treat neck pain, but there 
is less evidence for PIR. Additionally, another 
study compared static isometric neck exercise 
and hold-relax. The study concluded that both 
techniques were effective, and many patients had 
negative results in the cervical flexion rotation test 
after receiving the treatment.23 The findings were 
similar to the current study as many patients had 
received negative results in CFRT after receiving 
intervention. Also, the current study revealed 
Hold-Relax group showed better results than PIR 
group post-treatment. Hold-relax often allows for 
a higher stretch intensity than PIR. The initial 
contraction in hold-relax causes tension in the 
muscle, preparing it for a more intense stretch 
during the relaxation phase. This can result in 
longer-term improvements in flexibility and range 
of motion. Numerous studies have employed PIR 
and hold-relax for neck pain, but there is a lack 
of evidence on the effect of these treatments on 
CGH. No studies compared these two treatments 
for CGH. Hence, PIR and hold-relax were taken 
as interventions and compared. 
	 The limitations of this study was that people 
with CGH who are computer users were only 
included in this study. It is advised that future 
research should focus on populations with other 
aspects of CGH and also from other occupations. 
Also, age and gender specific study can be done. 
Further studies can include other measurement 
tools such as pain pressure threshold and also 
with large sample size.
	 We conclude that both PIR and hold-relax 
were effective in the treatment of CGH. But the 
patients  in Hold-Relax technique group showed 

greater improvement in terms of HDI than the 
PIR group. Hence we conclude that the hold-relax 
technique has more effective than PIR technique in 
improving ROM and reducing pain and disability 
in CGH among computer users.   
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