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ABSTRACT 

Background: Weakness, numbness, discomfort, pain, radicular symptoms in the ipsilateral extremity may 

come from a herniated disc or a bone spur pressing against an irritated nerve root. This arises problems 

like decreased neck ROM, neck- shoulder pain, it’s possible that the injured nerve root will weaken the 

muscles it controls. Finally, the intrinsic hand muscles are noticeably weaker as a result of the 8th cervical 

nerve root being affected by a herniated C7-T1 disc. The interosseous muscles may quickly atrophy as a 

result of this involvement. A considerable reduction in fine hand motion results from the loss of the 

interossei this results in weak hand grip and poor prehension patterns and pinch which impairs the 

individual’s ability to perform everyday activities. 

Introduction: Cervical radiculopathy has an annual incidence rate of 83 per 100,000, a prevalence rate of 

3.3 instances per 1000 people. Cervical spondylosis or disc herniation are the most common causes. Most 

cervical radiculopathy patients seek medical attention for neck pain, numbness, tingling, decreased grip 

strength, and general upper extremity muscular weakness. Depending on the level of the damaged nerve 

root, the loss of upper extremity strength results in limitations in upper extremity functions. When 

compared to the unaffected or normal side, studies have indicated that patients with unilateral cervical 

radiculopathy have significantly reduced hand and grip strength on the affected side. In this study a 

combined Neck, Shoulder, Hand (NSH) exercise protocol is implemented in treatment of patients with 

unilateral cervical radiculopathy. Efficiency of this experimental exercise protocol is compared with 

conventional physiotherapy treatment for cervical radiculopathy by using hand grip strength and hand 

function as outcome measures.   

Objective: To observe the effect of combined neck, shoulder, hand exercise protocol on hand grip strength 

and hand function in patients with unilateral cervical radiculopathy. 

Methodology: 56 participants were screened and 40 participants were recruited according to the selection 

criteria and were randomly allocated to group A (conventional exercise protocol) (n =20)  and group B ( 
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combined NSH exercise protocol)    ( n= 20 ). Baseline assessment of handgrip strength using Jamar 

handheld dynamometer (HHD) and hand function using Jebson Taylor hand function test (JTHFT) was 

obtained for all participants. Following which participants underwent exercise program   training for 4 

weeks, 3 sessions per week. After which post intervention assessment was done. 

Result: Group A and B demonstrated significant improvement in hand grip strength and hand functions 

(p > 0.0001). Also significant improvement was seen in hand grip strength and hand function when 

intergroup comparison was done (p> 0.0001)  

Conclusion: The study concludes that there is significant improvement in hand grip strength and hand 

functions after implication of 4 weeks of combined neck, shoulder, and hand exercise protocol in patients 

with cervical radiculopathy having complains of pain, weakness and difficulty in performing ADLs 

 

Keywords: Cervical radiculopathy, Jamar handheld dynamometer, Jebson Taylor hand function test. 

 

1. INTRODUCTION  

In the mid-1930s, cervical radiculopathy was first linked to disc disease, despite being identified as early 

as the 20th century. Cervical spondylosis or disc herniation are the most common causes. To diagnose the 

radiculopathy and identify the underlying level implicated, a history and physical examination that 

includes manual muscle testing, specialized testing (Spurling's maneuver), and pain localization are 

typically sufficient.[1] Cervical radiculopathy can often be diagnosed with a thorough history and physical 

examination, but an magnetic resonance imaging or computed tomographic myelogram should be used to 

confirm the diagnosis. Because of the ubiquity of degenerative changes found on these imaging modalities, 

the patient’s symptoms must correlate with pathology for a successful diagnosis.[2] 

The disorder known as cervical radiculopathy is brought on when a nerve root in the cervical spine is 

compressed. Radicular symptoms in the ipsilateral extremity may come from a herniated disc or a bone 

spur pressing against an irritated nerve root.[3] Weakness, numbness, and discomfort where the nerve 

travels are caused by nerve root compression. Along the nerve's course, the pain may be intense, stabbing, 

or deep, dull, and achy. It's possible that the injured nerve root will weaken the muscles it controls.[4] 

According to a study, C5-C6 and C6-C7 are the most frequently affected sites in cervical radiculopathy 

because they allow for more motion [5] Finally, the intrinsic hand muscles are noticeably weaker as a 

result of the 8th cervical nerve root being affected by a herniated C7-T1 disc. The interosseous muscles 

may quickly atrophy because of this involvement. A considerable reduction in fine hand motion results 

from the loss of the interossei. [4] 

Cervical radiculopathy has an annual incidence rate of 83 per 100,000, a prevalence rate of 3.3 instances 

per 1000 people, and a peak incidence of occurrence in the fourth and fifth decades of life, although not 

being as prevalent as lumbar radiculopathy. Although the illness affects both genders equally, it manifests 

more prominently in the fourth and fifth decades of life. [5][6] 

Most cervical radiculopathy patients seek medical attention for neck pain, numbness, tingling, decreased 

grip strength, and general upper extremity muscular weakness. Depending on the level of the damaged 

nerve root, the loss of upper extremity strength results in limitations in upper extremity functions [3]. 

When compared to the unaffected or normal side, studies have indicated that patients with unilateral 

cervical radiculopathy have significantly reduced hand and grip strength on the affected side. [4] Disability 

results from postural distortions, such as the forward head posture, in the advanced condition because the 
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cervical muscles, which are particularly important to the mechanical stability of the cervical region, are 

compromised.[3] 

The existing treatment for these condition are medications, surgical management and physiotherapy. The  

physiotherapy management for the condition includes; educating the patient, heating modalities like SWD, 

ultrasound, TENS, infrared lamps, hydrocollator packs, hydrotherapy, stretching of the neck muscles and 

range of motion exercises.[4] Chest flies, bench press, shoulder shrug, biceps curl, and bend over roll on 

the upright position,[3] chin tucks[7], wall slides, wall push ups[8], scapular retractors exercise, stretching 

the chest muscles and the neuromobilization exercises[9]Some treatments that have been proven to be 

successful include cervical manipulation, manual traction, specialized pillows, cervical massage, 

relaxation techniques to reduce mental stress that aggravates the symptoms, and intermittent cervical spine 

traction. Unfortunately, no agreement on the best course of intervention has yet been found.[3] 

In cervical radiculopathy structural impairments result in impaired functions of neck, shoulder, hand. In 

this study a combined Neck, Shoulder, Hand (NSH) exercise protocol is implemented in treatment of 

patients with unilateral cervical radiculopathy. Efficiency of this experimental exercise protocol is 

compared with conventional physiotherapy treatment for cervical radiculopathy by using hand grip 

strength and hand function as outcome measures.   

The combined neck, shoulder, hand exercise protocol includes hot pack ,TENS[4], cervical dynamic 

isometric exercise  this is a form of   cervical stabilization  exercise which increases cervical stability by 

improving muscle strength and endurance, enhances cervical mobility, increases vertebral alignment and  

improves sensorimotor function  [3], Swiss ball exercise for  neck flexors and scapular retractors  has 

many benefits such as allowing free weight resistance  exercise , neuromuscular demands on  the whole  

body for motor coordination  and facilitate multi-angle  resistance training which elicits greater ROM.[10], 

stretching for trapezius, levator scapulae, scalene muscles[4], upper extremity PNF diagonal patterns, 

Proprioceptive  neuromuscular facilitation (PNF) is most commonly used to restore range of motion 

(ROM), decrease pain, increase strength and endurance, hasten motor learning, improve coordination, 

facilitate proximal stability, and initiate functional progression [11], therapeutic putty exercise for hand  

have beneficial effects on manual dexterity and strength in persons who have difficulty combining  

movements of  reach and grip which affects performance of functional activities.  [12].The combined NSH 

protocol includes stretching and strengthening exercises, studies report decreased neck strength in patients 

with chronic neck pain may be related  to pain  induced  inhibition of motor system as well as structural 

changes in neck muscles. It is suggested that strengthening exercise should lead to beneficial 

morphological changes in the muscles.[13] 

ADLs, gross and fine motor skills, tool use, manipulations, dexterity, grip and release of items, and 

unilateral and bilateral hand use and sensibility are all considered upper extremity functions. Assessment 

of handgrip strength is a crucial part of hand rehabilitation because without the capacity to grasp, a person 

loses their functional independence and is unlikely to be able to work. Power is a good predictor of hand 

function. Among all muscle function tests, measurement of hand grip strength has gained attention as a 

simple, non-invasive marker of muscle strength of upper extremities, well suitable for clinical use. There 

are reviews to outline the prognostic relevance of grip strength in various clinical and epidemiologic 

settings and investigates its suitability as marker of nutritional status in cross-sectional as well as 

intervention studies [3] It is common practice to use a dynamometer to measure hand muscle strength as 

a metric to evaluate hand function.[2] 
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A literature review conducted concluded that HHD is a valid and reliable method that may be used for the 

assessment of strength [14]. HHD has  normative values which are particularly useful when it is necessary 

to compare the patient against norm[15]A standardized method for use of HHD is established for proper 

assessment. The patients were seated in a chair with shoulder adducted, neutrally rotated, elbow flexed at 

90-degree, forearm neutral, wrist between 0 degree and 15-degree dorsiflexion and 0 degree and 15-degree 

ulnar deviation. Hold the dynamometer lightly around readout dial. Then the patient has instructed to hold 

the handle and “squeeze” as hard as possible and then “Relax”. Same technique was repeated with same 

instructions for the second and third trial. [2] 

The prehension patterns, lateral pinch, opposition pinch, and functional grasps are the characteristics of 

hand functioning that are most frequently measured.  [4].  In an evaluation setting where the therapist has 

not had the opportunity to see the patient using the hand, the hand function test is useful to examine grip 

patterns and create an issue index. It is also useful to study and evaluate treatment outcomes. [4]. For a 

variety of medical and surgical disorders, the Jebsen-Taylor hand function test has been extensively 

utilized to assess hand functioning. It is reasonably easy to put together. It is quick and simple to use..[4] 

Studies have reported that JTHFT is a reliable and valid outcome measure to assess broad aspects of 

common hand functions of daily use [16][17].  It consists of 7 subtests, each with known procedures and  

materials to be performed with.[4][18] Each test is timed, and there are published standardized times 

against which to evaluate the performance of the patient[18].Subtests includes : (1) Writing (2) Turning 

Cards (3) Lifting small objects(4) Simulated feeding(5) Stacking checkers(6) Lifting large, lightweight 

object(7) Lifting large, heavy objects [4]. The examiner reads the directions to the patient and records the 

time that the patient requires to complete each subtest with the non-dominant and then the dominant hand. 

The results are compared with normative data available relative to gender and age.[16] Seven subtests 

were chosen to provide a broad sampling of hand function. Each of the subtests was designed to be 

administered in precisely the same manner to each subject. The results were measured objectively using a 

stopwatch. Each subject was seated in a chair of 18-inch height at a desk of 30-inch height in a well – 

lighted room. Questions were answered after the instructions were given to be certain that the instructions 

were understood. The subtests were always presented in the same sequence and were always performed 

with the non-dominant hand first.[4] Progression in the test score was seen as decrease in the seconds 

required to perform a subtest post- treatment compared to previous score. 

So in this study pre and post assessment of hand grip strength and hand function is assessed using Jamar 

hand held dynamometer (HHD) and Jebson-Taylor hand function test (JTHFT) respectively to compare 

effectiveness combined NSH exercise with conventional therapy in patients with unilateral cervical 

radiculopathy. 

 

2. MATERIALS AND METHODS 

Study setting: The study took place in Dr. APJ Abdul Kalam College of physiotherapy, Pravara Institute 

of Medical Sciences, Loni from 15 April 2023 until 31 January 2024 after the ethical approval from the 

institute. 

Population and sampling: Participants were selected based on inclusion and exclusion criteria which is 

mentioned below. The software tool used to calculate the sample size was Openepi. The study included 

40 patients between the age of 30 to 60 years who were diagnosed with unilateral cervical radiculopathy 

Study design: The type of study was a comparative study. The study included 40 patients between the 

age of 30 to 60 years who were diagnosed with unilateral cervical radiculopathy and were selected based 
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on inclusion and exclusion criteria. Informed written consent was obtained and instructions were provided 

about the test to be performed and exercise protocol to be followed. Participants were divided in two equal 

groups i.e   group A and group B. Hand grip strength and hand function assessment was done for 

participants in both the groups. Group A followed conventional exercise protocol and group B followed 

combined NSH exercise protocol for intervention period of 4 weeks with 3 sessions per week. Post - 

intervention assessment for hand grip strength and hand function was taken in last session. The difference 

in data obtained from pre and post assessment was analyzed to evaluate the efficacy of conventional 

exercises in comparison to combined NSH exercise protocol. 

 

2.1 SELECTION CRITERIA 

Inclusion Criteria:  

1. Subjects with diagnosed unilateral cervical radiculopathy based on MRI findings. 

2. Age 30-60 years 

3. Both males and females                                

4. Patients with active complaints of pain, weakness of unilateral upper extremity on involved side at 

least for past three months. 

5. 2 of 3 tests used for clinical assessment should be positive:  

• Spurling test 

• Distraction test 

• Upper limb tension test                        

Exclusion Criteria:  

1. History of previous cervical or thoracic spine surgery 

2. Bilateral upper-extremity symptoms of cervical radiculopathy and patients with complaints of 

paresthesia, numbness. 

3. Signs or symptoms of upper motor neuron disease 

4. Medical “red flags” (e.g: tumor, fracture, cervical myelopathy, rheumatoid arthritis, osteoporosis, 

prolonged steroid use 

5. Subjects with diagnosed musculoskeletal conditions (e.g: carpal tunnel syndrome, De Quervain’s 

tenosynovitis, trigger finger, rotator cuff injury, epicondylitis, impingement syndrome)  

6. Subjects with diagnosed neuromuscular disorders (e.g: myasthenia gravis, gullian barre syndrome) 

7. Subjects with peripheral vascular diseases (e.g raynaud syndrome)  

 

2.2 OUTCOME MEASURES 

Outcome measures used for this study are as follows:  

1. Hand grip strength – Jamar handheld dynamometer (HHD) will be used for assessment of hand grip 

strength. It is a valid and reliable method that may be used for the assessment of strength. 

2. Hand functions – Jebson-Taylor hand function test (JTHFT) will be used for assessment of hand 

function. Is a reliable and valid outcome measure to assess broad aspects of common hand functions 

of daily use. Subtests include: (1) Writing (2) Turning Cards (3) Lifting small objects (4) Simulated 

feeding (5) Stacking checkers(6) Lifting large, lightweight object(7) Lifting large, heavy objects. 
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2.3 PROCEDURE  

 
 

2.4.  INTERVENTION 

Treatment for the group A is conventional exercise, it includes: - 

• Hot water formentation (15mins)[3]  

• Transcutaneous  electrical nerve stimulation(15mins)[3][21] 

• Neck isometrics exercise (5 reps × 2sets)[3] 

• Stretching for trapezius, levator scapulae, scalene muscles (5 reps × 1sets)  30 sec hold[18] 
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• Shoulder shrugging exercise  (5 reps × 3sets)    

• Chin tucks (5 reps × 3sets) [7] 

• Scapular seeting exercise (5reps × 3sets)[7][22] 

 

Treatment for the group B is combined Neck, Shoulder, Hand exercise, it includes: - 

• Hot water formentation (15mins)[3] 

• Transcutaneous  electrical nerve stimulation (15min)[3][21] 

• Cervical  flexion , extension and side bending  dynamic isometric exercise : 

The exercise is performed with patients in sitting position, initiated with a yellow resistance TheraBand, 

repetitions will be gradually increased along the sessions to a total of 15 reps × 3sets [3][23] (fig 2.1 -4) 

• Swiss ball exercise for neck flexors and scapular retractors: 

 For strengthening the neck flexors, subjects lay supine on Swiss ball with the head up and chin-tuck. Both 

hands were placed on the abdomen. (fig 2.8) 

For strengthening the scapular retractors, the subjects lay prone on Swiss ball with the shoulders in 90–

120° abduction, then extended spine by external rotation of the arms with chin-tuck. The training consisted 

of 10 repetitions 10- second holds in the first two weeks, followed by 15sec hold in final week.[10] 

• Stretching for trapezius, levator scapulae, scalene muscles (5 reps×1sets) 30  sec hold[24]. (Fig 2.5 -

7) 

• Hand exercises: Therapeutic putty was moved between the wrist and finger tips centrally and laterally, 

squeezed in one hand, flattened with the heel of the hand, putty was rolled between both hands and 

was pinched between the thumbs and all the fingers with both hands (3reps×2sets)[12]( fig 2.9-15) 

• Shoulder PNF:  D2 Flexion pattern is performed with the chin tucked, the patient holds 1 end of the 

TheraBand under the foot of the side of the unaffected side and holds the other end of the TheraBand 

with the hand of the affected side. The patient then extends, adducts, and internally rotates the shoulder 

of the affected extremity with the TheraBand across the body and finishes the exercise with the 

shoulder in the flexed, abducted, and externally rotated position. The patient is verbally prompted to 

perform the exercise with the words: “pull wrist up and reach.” The exercise is performed  at a rate of  

4 repetitions/30 second.[11](fig 2.10) 

 

 
Figure 2.1 cervical dynamic isometric; extension 
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Figure 2.2 cervical dynamic isometric;  flexion 

 

 
Figure 2.3 cervical dynamic isometric; side bending 

 

Figure 2.4cervical dynamic isometric; side   bending 
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Figure 2.5 Levator scapulae stretch 

 

 
Figure 2.6 Trapezius stretch 

 

 

Figure 2.7 scalene stretch. 
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Figure 2.8 Swiss ball exercise for Neck Flexors 

 

 
Figure 2.9 Thera putty squeezed in   one Hand. 

  

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240321310 Volume 6, Issue 3, May-June 2024 11 

 

 
Figure 2. 10 Shoulder PNF - D2 flexion pattern 

 

 
Figure 2. 11 Rolling putty between both hands                                                       
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Figure 2. 12 Rolling putty centrally 

 

 

Figure 2. 13 rolling the putty laterally 
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Figure 2. 14 flattening the putty with heel 

 

 

Figure 2.15 squeezing putty between fingers tips 

 

3. RESULT AND DISCUSSION  

RESULT: 

In this study a paired t test was done to compare inter group difference in the outcome measures, in the  
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result obtained  between group A and group B and unpaired t test  was done  to compare intra group 

differences. 

This study's outcome measures included the Jamar hand held dynamometer and Jebson Taylor hand 

function test 

The study included participants between the ages of 30 and 60 who had clinically diagnosed unilateral 

cervical radiculopathy. 

The study included 40 participants, group A (n=20) included 10 males and 16 females, while group B 

(n=20) included 10 males and 4 females. Furthermore, the mean age range for group A was 45 years, 

while group B was 46. 

Table 3.1 shows baseline demographic data. 

 

Baseline measurement 

 

Group A 

 

Group B 

 

1.age 

 

45±10 

 

46±8.5 

 

2.participants           male  

 

10 

 

10 

                                   

                                 female 

 

16 

 

4 

 

 

Graph 3.1 shows comparison of age mean between group A and B 

 

Table 3.2:- Shows within data analysis of group A 

 

44.4

44.6

44.8

45

45.2

45.4

45.6

45.8

46

46.2

group A group B

Age

 

Parameters 

pre – treatment  

(Mean ± SD) 

Post – treatment  

(Mean ± SD) 

 

t - values 

 

p – values 

 

significance 

Hand grip strength  

32.4 ±11.8 

 

37 ± 11.23 

 

9.976 

 

< 0.0001 

 

extremely 

 

subtest 1 

 

21.6 ± 8.2 

 

19.5 ± 7.75 

 

5.578 

 

< 0.0001 

 

extremely 

 

subtest 2 

 

7.67 ± 1.03 

 

6.83 ± 1.19 

 

6.218 

 

< 0.0001 

 

extremely 

 

Subtest 3 

 

12.9 ± 3.96 

 

11.2 ± 3.78 

 

6.842 

 

< 0.0001 

 

extremely 
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Within group analysis was done using paired t test.  Participants in group A demonstrated significant 

difference p < 0.001 increase in hand grip strength and hand function. In terms of Mean ± SD, hand grip 

strength increased from 32.4 ±. 11.8 to 37 ±11.23 and in hand functions subtest 1 decreased from 21.6 

±.8.2 to 19.5 ±. 7.75, subtest 2 decreased from 7.67 ±.1.03 to 6.68 ±. 1.19, subtest 3 decreased from 12.9 

±.3.96 to 11.2 ±.3.78, subtest 4 decreased from 16.3 ±.1.94  to 14.9 ±.1.81 , subtest 5 decreased from 

6.99±.1.18 to 6.31 ±.1.16 , in subtest 6 values went from 6.23 ±. 1.17   to 5.76 ±.1.16 and in subtest 7 

values  

 

Table 3.3:- Shows within data analysis of group B 

Within group analysis was done using paired t test. Participants in group B demonstrated significant 

difference p < 0.001 increase in hand grip strength and hand function. In terms of Mean ± SD, hand grip 

strength increased from 31.8 ± 9.15 to 42.3 ±9.84 and in hand functions subtest 1 decreased from 23.2 

±.7.2 to 17.8 ±.6.23, subtest 2 decreased from 14.5 ± 4.03. to 12.3 ±. 3.62, subtest 3 decreased from 8.8 

±.3.36 to 6.5 ±2.25, subtest 4 decreased from 14.1 ±.2.54 to 12.3 ±.2.6, subtest 5 decreased from 5.76 

±2.39. to 4.46 ±1.88, in subtest 6 values went from 7.27 ±. 1.56   to 5.29 ±.1.29 and in subtest 7 values 

went from 758 ±1.49 to 5.35 ±.0.92 

 

 

 

Subtest 4 

 

16.3 ± 1.94 

 

14.9 ±1.81 

 

6.598 

 

< 0.0001 

 

Extremely 

 

Subtest 5 

 

6.99 ± 1.18 

 

6.31 ±1.16 

 

5.760 

 

< 0.0001 

 

extremely 

 

Subtest 6 

 

6.23 ±1.17 

 

5.76 ± 1.16 

 

3.389 

 

0.0031 

 

Very 

 

Subtest 7 

 

6.63 ± 1.31 

 

5.84 ± 1.28 

 

3.688 

 

0.0016 

 

very 

 

Parameters 

pre – treatment  

(Mean ± SD) 

Post – treatment  

(Mean ± SD) 

 

t - values 

 

p – values 

 

significance 

Hand grip strength  

31.8 ± 9.512 

 

42.3 ± 9.846 

 

11.917 

 

< 0.0001 

 

extremely 

 

subtest 1 

 

23.2 ± 7.2 

 

17.8 ± 6.23 

 

5.453 

 

< 0.0001 

 

extremely 

 

subtest 2 

 

14.5 ± 4.03  

 

12.3 ± 3.62 

 

.4.284 

 

0.0004 

 

extremely 

 

Subtest 3 

 

 .8.8 ± 3.36  

 

     6.5 ± 2.25 

 

3.748 

 

0.0014 

 

very 

 

Subtest 4 

 

14.1 ± 2.54 

 

12.3 ± 2.6 

 

5.760 

 

< 0.0001 

 

extremely 

 

Subtest 5 

 

5.76 ± 2.39 

 

4.46 ± 1.88 

 

4.521 

 

0.0002 

 

extremely 

 

Subtest 6 

 

7.27 ± 1.56 

 

5.29 ± 1.29 

 

4.521 

 

0.0002 

 

extremely 

 

Subtest 7 

 

7.58  ± 1.49 

 

5.35 ± 0.92 

 

7.613 

 

< 0.0001 

 

extremely 
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Table 3.4: - Shows inter group data analysis between group A and  B 

Inter group data analysis was done using unpaired t test. When mean of post- treatment hand grip strength 

values of group A and group B were compared i.e 37 ± 11.23 and 42.3 ± 9.846 there was no statistically 

significant difference in group B compared to group A with p value (0.1208). For mean of post- treatment 

subtest 1 values of group A and group B were compared i.e 19.5± 7.75 and 17.8 ± 6.23 there was no 

statistically significant difference in group B compared to group A with p value (0.4451). For subtest 2 

values of group A and group B were compared i.e 6.83 ±1.19 and 12.3 ± 3.62 there was extremely 

significant difference in group B compared to group A with p value (<0.0001) indicating improvement. 

For subtest 3 values of group A and group B were compared i.e 11.2 ± 3.78 and 6.5 ± 2.25   there was 

extremely significant difference in group B compared to group A with p value (<0.0001) which indicated 

improvement. For subtest 4 values of group A and group B were compared i.e 14.9 ± 1.81 and 12.3 ± 2.6   

there was extremely significant difference in group B compared to group A with p value (0.0007) indicated 

improvement. For subtest 5 values of group A and group B were compared i.e 6.31 ±1.16 and 4.46 ± 1.88 

there was extremely significant difference in group B compared to group A with p value (0.0006) indicated 

improvement. For subtest 6 values of group A and group B were compared i.e 5.76 ± 1.16 and 5.29 ± 1.29 

there was no significant difference in group B compared to group A with p value (0.2324). Similarly, For 

subtest 7 values of group A and group B were compared i.e 5.84 ± 1.28. and 5.35 ± 0.92 there was no 

significant difference in group B compared to group A with p value (0.1610). 

 

Parameters 

Post – treatment 

Group A 

(Mean ± SD) 

Post – treatment 

Group B 

(Mean ± SD) 

 

t - values 

 

p – values 

 

Significance 

Hand grip 

strength 

 

37 ± 11.23 

 

42.3 ± 9.846 

 

1.587 

 

0.1208 

 

Not significant 

 

subtest 1 

 

19.5 ± 7.75 

 

17.8 ± 6.23 

 

0.7716 

 

0.4451 

 

Not significant 

 

subtest 2 

 

6.83 ± 1.19 

 

12.3 ± 3.62 

 

6.464. 

 

<0.0001 

 

Extremely 

 

Subtest 3 

 

11.2 ± 3.78 

 

     6.5 ± 2.25 

 

4.747 

 

<0.0001 

 

Extremely 

 

Subtest 4 

 

14.9 ±1.81 

 

12.3 ± 2.6 

 

3.696 

 

0.0007 

 

Extremely 

 

Subtest 5 

 

6.31 ±1.16 

 

4.46 ± 1.88 

 

3.742 

 

0.0006 

 

Extremely 

 

Subtest 6 

 

5.76 ± 1.16 

 

5.29 ± 1.29 

 

1.214 

 

0.2324 

 

Not significant 

 

Subtest 7 

 

5.84 ± 1.28 

 

5.35 ± 0.92 

 

1.429 

 

0.1610 

 

Not significant 
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Graph 3.2 comaprison of post treatment hand grip strength values between group A and B which shows no 

significant difference ( p = 1.208 ) 

 

 
Graph 3.3 comaprison of post treatment subtest 1 values between group A and B which shows no 

significant difference ( p = 0.4451 ) 

 
Graph 3.4 comaprison of post treatment subtest 2 values between group A and B which shows 

extremely significant difference ( p = < 0.0001 ) 
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Graph 3.5 comaprison of post treatment subtest 3 values between group A and B which shows 

extremely significant difference ( p = < 0.0001 ) 

 

 
Graph 3.6 comaprison of post treatment subtest 4 values between group A and B which shows 

extremely significant difference ( p = 0.0007 ) 

 

 
Graph 3.7 comaprison of post treatment subtest 5 values between group A and B which shows 

extremely significant difference ( p = 0.0006 ) 

0

2

4

6

8

10

12

group A  group B

subtest 3

0

2

4

6

8

10

12

14

16

group A  group B

subtest 4

0

1

2

3

4

5

6

7

group A  group B

subtest 5

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR240321310 Volume 6, Issue 3, May-June 2024 19 

 

 
Graph 3.8 comaprison of post treatment subtest 6 values between group A and B which shows no 

significant difference (p = 0.2324) 

 

 
Graph 3.9 comaprison of post treatment subtest 7 values between group A and B which shows no 

significant difference (p = 0.1610) 

 

DISCUSSION :  

The objective of this study was to compare the effect of combined neck, shoulder and hand exercise 

protocol with conventional physiotherapy protocol based on changes seen in hand grip strength and hand 

function pre and post treatment in patients with unilateral cervical radiculopathy and to find out the effect 

of combined neck, shoulder, hand exercise protocol on hand grip strength and hand function in patients 

with unilateral cervical radiculopathy. 

The study was conducted in Pravara Institute of Medical Sciences (DU), Loni. Total number of 

participants assessed were 56 from which 16 excluded and 40 participants were included according to 

eligibility criteria and randomization was done from which 20 participants were divided in group A which 

followed conventional exercise protocol and 20 participants were in group B which were given 
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experimental exercise protocol. Both protocols were administered for 4 weeks, 3 sessions per week. Pre 

and post assessment of hand grip strength and hand function and data was analyzed, and result was 

obtained. 

Paired t test was done to analyze the effect of conventional exercise protocol used to treat patients of 

cervical radiculopathy using  hand held dynamometer and JTHFT test which showed significant 

improvement in hand grip strength and hand function in group A .Similarly, in group B effects of 

combined stabilization exercise on hand grip strength and hand function were analysed using paired t test 

which showed significant improvement. 

Compared analysis was done between group A and group B using unpaired t test to find out effectiveness 

of combined NSH exercise compared to conventional exercise protocol on hand grip strength and hand 

functions. Statistical analysis revealed that there was a significant difference found in subtest 2, 3, 4, 5 and 

no statistically significant difference in subtest 1, 6, 7. 

In cervical radiculopathy, irritation to nerve root results in weakness, numbness, tingling, pain and 

weakness of muscle which limits upper extremity functions like grip strength and prehension patterns 

which has direct effects on person’s ability to perform everyday activities. In a study conducted by 

Mohamed Faisal C. K et al to known and compare the extent of effects of unilateral cervical radiculopathy 

on hand grip strength and hand function by comparing with unaffected side. The study concluded 

significant difference in hand grip strength and hand function when side affected by cervical radiculopathy 

was compared with unaffected side. It was stated that, in cervical radiculopathy there could be myotomal 

involvement which results in weakness of intrinsic muscles of hand. Also assessment of hand grip strength 

and hand function provides objective index for functional integrity of upper limb. 

Previously, by Nihal Gelece et al study was done to investigate the effect of stabilization exercise training 

on pain and functional status in patients with cervical radiculopathy. The aim was to know whether adding 

stabilization exercises to the standardized cervical physiotherapy program improved the outcome. Cervical 

dynamic isometric exercise along with other stabilization exercises were applied to focus on increasing   

strength and cervical mobility. Similar improvement was seen in this study. In a study done by Shaji J. 

Kachanathu et al the purpose of this study was to investigate the effect of shoulder stability exercises on 

hand grip strength in patients with unilateral shoulder impingement syndromes. Shoulder PNF exercise 

included in the study used proprioceptive neuromuscular stimulation to decrease pain, improve ROM, 

strength and improve proximal stability for efficient distal movements. The study showed that Scapular 

stabilization exercise are significantly effective in improving isometric hand grip strength in patients with 

unilateral shoulder impingement syndromes. The result obtained in this study mirrors the above-mentioned 

study. In a study done by Jeoung-Ah Ahn, MS, PT et al participants performed strengthening exercises 

for the neck flexors and scapular retractor on a Swiss ball with result showing significant improvement in 

neck mobility and shoulder- neck pain, these exercise showed similar result on hand grip strength and 

hand function in this study. A study conducted by Sara Mateos-Toset, OT, MS et al hand exercise protocol 

using Thera putty was followed by Parkinson patient to show significantly improved results on dexterity, 

hand grip and pinch strength. The same exercise was implemented in this to obtain similar results on hand 

grip strength and function impairment found in patients with cervical radiculopathy. 

Previously conducted studies have no mention of exercise protocol which combines neck, shoulder, and 

hand exercises in treatment of hand grip strength and hand functions in patients with cervical 

radiculopathy. In this study an attempt was made to assess the effect of these exercises. The result obtained 

from the statistical analysis of this study supported the alternative hypothesis which stated that there is a 
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beneficial effect to the subjects treated with combined NSH exercise protocol on hand grip strength and 

hand functions.in patients with cervical radiculopathy. 

 

4. LIMITATIONS 

• Small sample size 

• Gender inequality 

• Current study focused on patients within a specific age criteria 

• Difficulty in avaliabity of tools required to perform  JTHFT and exercise protocol. 

• All the patient were recruited from single institutional setup 

• The study was conducted on patients having active compains , the result can’t be assumed to be same 

for  patients in chronic stage of condition. 

Patient may not be easily conviced to perform the exercise due to distinctness of the protocol and longer 

commitment 

 

5. CONCLUSION 

The study concludes that there is significant improvement in hand grip strength and hand functions after 

implication of 4 weeks of combined neck, shoulder, and hand exercise protocol in patients with cervical 

radiculopathy having complains of pain, weakness and difficulty in performing ADLs. The result obtained 

from this study is sustained evidence that these exercises recruit scapular, neck, shoulder and intrinsic 

muscles of hand to provide further insight in improvement in neck mobility, pain, weakness, to increase 

hand grips strength and hand function.  
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