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ABSTRACT

Background: Patients with Diabetes Mellitus type 2 have reported to be more disabled in self-care tasks and other daily living
activities because of many hand complications. There is reduction in grip strength in diabetic population. The purpose of this
study was to compare hand grip strength among diabetes mellitus with and without cervical radiculopathy. A dynamometer can
be used to swiftly and precisely measure the link between diabetic patient’s hand grip strength and their blood sugar levels.
Objective(s): The study's objective was to evaluate the comparison of hand grip strength among diabetes mellitus with and
without cervical radiculopathy.

Methodology: A Cross-sectional study was carried among 385 diabetic patients with and without cervical radiculopathy from
age 35-75. Data collected from two hospitals of Gujrat City. The study was completed June 2022 to October 2022 within 4
months by non-probability convenient sampling. Both genders were included. Instruments used in this study were handheld
dynamometer. We were start to measure handgrip strength in both dominant and non-dominant hand of diabetic patients with
and without cervical radiculopathy. Result was analyzed by SPSS version 24; mean and standard deviation were calculated for
quantitative variables whereas frequency and percentages were used for qualitative variables.

Results: The results had been obtained from 385 diabetic patients (50.6%) were females and (49.4%) were males. In our study
the data was collected on the bases of age, gender, socioeconomic status, area and dominancy of hand. 61(32.28%) diabetic
patients with cervical radiculopathy hand grip strength are more effected as compared to those without cervical radiculopathy
that were 15(7.94%) and there (P<0.001) which indicates it is statistically significant.

Practical Implication: The study suggests that fewer patients were diagnosed with cervical radiculopathy in diabetic patients
and more patients were without cervical radiculopathy.

Conclusion(s): This study concluded that the hand grip strength of patients with cervical radiculopathy prone to diabetes was
affected highly as compared to those of which were not diagnosed with cervical radiculopathy but with diabetes. Although our
study suggests that less patients were diagnosed with cervical radiculopathy in diabetic patients and more patients were without

cervical radiculopathy, our study also proves that diabetic patients are also likely to develop neuropathies in later ages.
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INTRODUCTION
Musculoskeletal pain is most common in our society that including
neck, shoulder, and back pain. Cervical pain is the second most
common pathology in our society. The pattern of symptoms and
locationvary from person to person depending upon the level of
nerve root affected.’ Cervical radiculopathy is one of the most
common causes of neck pain and disability.2

Cervical radiculopathy refers to a group of signs and
symptoms related to compression or irritation of the cervical spinal
nerve root. Patients most commonly present sensory changes
(such as sensory loss or gain), motor abnormalities (such as
reduced strength and reflexes), and unilateral neck—arm pain.®

C6 and C7 radiculopathy affects muscles that are injured
with medial epicondylitis: pronator teres, flexor carpi radialis,
palmaris longus, flexor digitorum superficialis, and flexor carpi
ulnaris.* When compared to unaffected side, patients with
unilateral cervical radiculopathy had significantly worse grip
strength, hand function.®

Diabetes mellitus is a chronic metabolic condition
characterized by persistent hyperglycemia, with resultant morbidity
and mortality. Muscle weakness has been associated with type-I|
diabetes, even among subjects with high body mass indices. There
is decremental effect of DM-II on skeletal muscles.®

Patients with Diabetes Mellitus type 2 have reported to be
more disabled in self-care tasks and other daily living activities
than non-diabetic subjects because of many hand complications.
There is reduction in grip strength in diabetic population.” There is
growing recognition that complications associated with Type 2
Diabetes Mellitus (T2DM) may translate into functional impairment
in older people.®

Based on the kinetic chain principles that the upper limb is a
system of linked segments working together to perform daily
activities, the produced muscle atrophy contributes to a
generalized muscle weakness in the affected limb and
consequently reduce the strength of

gripping activities.®

The skeletal muscle is one of the major target organs of
insulin actions and is reported to be responsible for over 80% of
the postprandial uptake of glucose from the circulation; thus,
decreased skeletal muscle mass and strength may exacerbate
insulin resistance.®

Compared with non-diabetic patients, those with diabetes
mellitus (DM) have a higher incidence of arteriosclerotic diseases
such as coronary disease and stroke.*

Due to loss of muscle strength, reduced handgrip strength is
observed along with the development of physical disability in
diabetes. In diabetic individuals, the hand is an organ system that
is primarily damaged, which is accompanied by impaired function
and discomfort for the patients.?

Diagnostic imaging (magnetic resonance imaging) most
commonly used. Manually diagnosing the CR includes specific tests
as the Spurling test, the Upper-Limb Tension Test (ULLT), and te
distraction test.™®

Even with varying assessors or dynamo meter brands, hand
grip strength can be accurately measured when standard
procedures and calibrated equipment are applied.?’ The hands-on
experience with a Hand-Held electronic dynamo meter proved to
be helpful for the patients as well as the researcher.’*°

Using this tool to evaluate knee flexor and extensor muscles
in healthy individuals showed a good reproducibility and it is
clinically acceptable when compared with gold standard of strength
measurement.1®

Handgrip strength significantly decreased with aging,
showing a positive and strong association with functional and
health parameters.®® Cardiorespiratory fitness is positively
associated with muscle strength measured by handgrip test in
women.®

HGS decrease has been observed as a consequence of
numerous pathologies such as cervical radiculopathy or carpal
tunnel syndrome (CTS). It can also be used to predict disability in
the elderly. This deterioration of hand function in the elderly is
attributed to age related degenerative structural changes and is
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often accompanied with pathological conditions such as
osteoporosis or rheumatoid arthritis.?°

Extrinsic and intrinsic hand muscles work together to
contract, which causes the hand joints to flex, resulting in a
stronger grip. Its strength may be impacted by the position of the
body and upper limbs.**

Numerous researches have determined how the location of
the neck affects the effects of upper extremity power. It was
discovered that the grip strength of the elderly's dominant hands
generally decreased with ageing and was considerably different
across men and women.?

The need to send patients to imaging tests will diminish if a
straightforward diagnostic test for cervical spine disease and
radiculopathy, like the Spurling test, has high sensitivity and
specificity. This will reduce the negative effects of radiation
exposure and increase in medical expenses.?

According to the dynamometer or measurement procedure
selected, different techniques are employed to describe grip
strength.'® As a quick test that may be used in clinical settings, grip
strength is a noninvasive indicator of skeletal muscle strength and
function.?”

In the view of above, this study aimed is to compare the
handgrip strength among diabetes mellitus with and without
cervical radiculopathy.

This study aimed to find comparison of hand grip strength
among diabetes mellitus with and without cervical radiculopathy.
One of the important components in evaluating hand function is
grip strength.

METHODS

This Cross-sectional study was conducted according to the rules
and regulations set by the ethical committee of University of
Lahore, Gujrat campus by selecting 385 diabetic patients, the
study was completed June 2022 to October 2022 from Doctor’s
hospital, Aziz Bhatti shaheed teaching hospital from their
Department of Physical Therapy in District Gujrat by following
clearly described inclusion and exclusion criteria.®*% Sample size
has been calculated by the given formula:

n=Z21-a/2P(1-P)

d2

Z1-al2 = is standard normal variant at 95% confidence
interval=1.96, P= expected proportion in population, d= marginal
error effect size =0.05, n=385. Data were collected from those who
meet the inclusion and exclusion criteria.

The study included people between 35 and 75 years of age
with the disease onset of more than 3 years of diabetic patients,
with and without cervical radiculopathy patients. Patients reported
with neuropraxia, reported cognitive impairment, surgical
intervention of hand/forearm (Carpal tunnel Surgery, skin Grafting),
dignosed deQuervain’s tenosynovitis, corticosteroid injection,
shoulder pathology (Tendinitis, Bursitis), Gestational diabetes were
excluded from this study.

Instruments used in this study were handheld dynamometer.
Firstly, consent form was signed from the patients. After getting
permission we were start taking demographic data. The individual
was informed about the whole study procedure and the purpose of
the study also explained. We were start to measure handgrip
strength by using handheld dynamometer in both dominant and
non-dominant hand of diabetic patients with and without cervical
radiculopathy. The patient was lying back in a chair with his or her
feet flat on the ground, their backs supported, and their elbows
bent at a 90-degree angle at their sides. The patient was instructed
to gently grasp the dynamometer's readout dial before being
instructed to hold the handle for two to three seconds while
squeezing as hard as they could before relaxing. The patient's
second and third trials were then performed, with a 15-second rest
period being provided to prevent fatigue. The highest score of the
three trials was then recorded.

Statistics: Data were entered and analyzed through a statistical
software, Statistical Package for Social Science (SPSS) version

24, IBM Corp. Released 2016. To calculate the normality of date
Shapiro Wilk test was applied. For descriptive analysis, mean and
standard deviation was calculated for quantitative variables
whereas frequency and percentages were used for qualitative
variables. Paired Sample T- test and independent t-test was
applied. All results were calculated 95% confidence interval and p-
value < 0.05 was considered asa significant value.

RESULTS

During research period 385 diabetic patients were surveyed
among which there were cervical radiculopathy patients under the
study from Aziz Bhatti Shaheed Hospital and Doctor's Hospital
from their Department of Physical Therapy; district Gujrat to
compare the hand grip strength among diabetes mellitus with and
without cervical radiculopathy. Out of 385 patients (50.6%) were
females and (49.4%) were males. Mean age was Mean +Std
Deviation 1.49+.501. Age of the participants was 35-75 among
which (8.8%) were of 50 years of age,(5.7%)were of 55 years of
age,(1.3%) were of 72 years of age,(4.4%) were of 56 years of
age,(3.6%) were of40 years of age,(3.9%) were of 45 years of
age,(3.1%) were of 65 year of age,(3.4%)were of 60 years of age.
Patients were divided into three categories in terms of
socioeconomic status out of 385 patients 55 were from upper
class, 208 were from middle class, 122 were from lower class.
Patients were also categorized in terms of areas i.e., urban and
rural, 128 patients were from urban area and 257 were from rural
area. The patients that were evaluated on the basis of dominant
hand were associated with the gender as well, 157 right hand
dominant were females and 160 right hand dominant were males
on the otherwise 38 females were left hand dominant and 30
males were left hand dominant. The diabetic patients without
cervical radiculopathy were 197 and those with cervical
radiculopathy prone to diabetes were 188. The right-hand grip
strength of patients with cervical radiculopathy were categorize into
three categories, 61 patients were in poor hand grip category, 27
patients were in average and 2 patients were in excellent hand grip
strength category. Those patients that were not prone to cervical
radiculopathy but were diabetic were 15 in poor category, 63 were
in average and 21 were in excellent hand grip strength category.
The left-hand grip strength of patients with cervical radiculopathy
were 56 in poor hand grip strength category, 40 were in average
and 2 were in excellent hand grip strength category. Patients
without cervical radiculopathy were 51 in poor hand grip strength
category, 33 were in average and 14 were in excellent hand grip
strength category. There was 61(32.28%) diabetic patients with
cervical radiculopathy hand grip strength are more effected as
compared to those without cervical radiculopathy that were
15(7.94%) and there (P<0.001) which indicates it is statistically
significant.

RESULTS
Table 1: Age Group of Participants(Years) with respect to percentage
Gender Distribution of Participants
Gender n %
Female 195 50.6
Male 190 49.4
Total 385 100

Table 1 Shows those Out of 385 patients 195 (50.6%) were
females and 190 (49.4%) were males.

Among 385 participants 10 were 35 age,7 were of 36 age, 6
were of 37 age, 7 were of 38 age,9 were of 39 age,14 were of 40
age,9 were of 41 age,4 were of 42age,10 were of 43 age,10 were
of 44 age,15 were of 45 age,9 were of 46age,10 were of 47 age,12
were of 48 age,5 were of 49 age,34 were of 50 age,8 were of 51
age,7 were of 52 age,8 were of 53 age,6 were of 54 age,22 were
of 55 age,17 were of 56 age,9 were of 57 age,8 were of 58 age,9
were of 59 age,13 were of 60 age,8 were of 61 age,7 were of 62
age, 8 were of 63 age,6 were of 64 age,12 were of 65 age,5 were
of 66 age,8 were of 67 age,9 were of 68 age,3 were of 69 age,20
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were of 70 age,4 were of 71 age,5 were of 72 age,4 were of 73
age,5 were of 74 age,3 were of 75 age.
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Figure 1: Age Group of Participants(Years) with respect to percentage

Table 2: Socioeconomic status of participants

Socioeconomic status

n %
Upper Class 55 14.3
Middle Class 208 54.0
Lower Class 122 317
Total 385 100

Table 2 Shows the socioeconomic status of participants
which was divided into three categories. First category is upper
class, second one is middle class and third one being lower class.
According to our data the total of 385 participants from which
55(14.3%) were included in upper class, 208(54.0%) were included
in middle class and 122(31.7%) were included in lower class.

Table 3: Dominant Hand * Sex of participant

Dominant Hand

Dominant Hand Female Male Total P value
Right 157 160
Left 38 30 385 <0.001*
Total 195 190

Table 3 Shows that out of 385 participants there were 157
right hand dominant females and 38 left hand dominant females.
Numbers of male participants were 160 with right hand dominancy
and 30 were with left hand dominancy.

Table 4:Cervical Radiculopathy in Diabetic Patients * Strength of left hand

Cervical Radiculopathy in Diabetic Patients * Strength of left hand

Strength of left hand YES NO Total P value
Poor(40-43) 56 51

Average(48-51) 40 33 .
Excellent(>64) 2 14 196 <0.001

Total 98 98

Table 4 Graph showing the strength of left-hand grip in
cervical radiculopathy in diabetic patients was poor in 56 patients,
average in 40 patients and excellent in 2 patients. On the other
side patients without cervical radiculopathy were poor in their left-
hand grip in 51 patients, average in 33 and excellent in 14 patients.

DISCUSSION

This research was done to compare the hand grip strength among
diabetes mellitus with and without cervical radiculopathy. It was
performed in Aziz Bhatti Shaheed Hospital (Gujrat) and Doctors’
Hospital (Gujrat) from their Department of Physical Therapy with
the sample size of 385 diabetic patients.

In current study the data was collected on the basis of
gender, socioeconomic status, area, and dominancy of hands.
These factors were affecting the hand grip strength of patients with
and without cervical radiculopathy prone to diabetes.

In 2023, the study was conducted in Nepal to evaluate the
hand grip strength in type Il diabetes patients. Total of 200
participants were included in this study. They concluded that mean
hand grip strength was lower in both males and females.*18

In 2020, the research was conducted in USA on hand grip
strength asymmetry and weakness may accelerate time to
mortality. The study included 19,325 participants and hand
dominancy was also a factor in this study. The research concluded
that those participants with hand grip strength who had asymmetry
had 1.10 higher risk for mortality and those with hand grip
weakness had a 1.44 high risk for mortality.?’-%

When one of the nerve roots close to the cervical vertebrae
is compressed, it can cause damage to a nerve or modify the way
it functions. This condition is known as cervical radiculopathy,
sometimes known as a pinched nerve. Your cervical spine, or
neck, is made up of these seven little vertebrae, which start at the
base of your head. This is where cervical radiculopathy manifests
itself.

Diabetes can cause a type of nerve damage known as
diabetic neuropathy. Up to 50% of diabetics may experience
diabetic neuropathy, a severe diabetes consequence. One of
which is cervical radiculopathy.

In our study, the patients without cervical radiculopathy were
197 and with cervical radiculopathy patients were 188. The results
were also based on hand dominancy.

A study finds Grip strength and hand function changes in
unilateral cervical radiculopathy and they concluded that the
gripping power and hand function of patients with cervical
radiculopathy are significantly reduced. Patients with unilateral
cervical radiculopathy demonstrated noticeably worse hand and
grip strength compared to the unaffected side.®

Age of the participants was 35-75 among which (8.8%) were
of 50 years of age,(5.7%)were of 55 years of age,(1.3%) were of
72 years of age,(4.4%) were of 56 years of age,(3.6%) were of40
years of age,(3.9%) were of 45 years of age,(3.1%) were of 65
year of age,(3.4%)were of 60 years of age.

In 2015, a study was conducted to explain Handgrip strength
in type 2 diabetics and non-diabetics and they came to the
conclusion that the strength and quality of the upper limb muscles
are linked to long-term type 2 diabetes mellitus, which may lead to
functional and physical limitations. A timely evaluation of a
diabetic's handgrip strength can assist in identifying their handicap
and determining the best kind of rehabilitation.®#

There were 90 participants reported with right hand
dominancy and with cervical radiculopathy (32.28%) with poor
hand grip strength, (14.29%) with average hand grip strength,
(1.06%) with excellent hand grip strength. On the other hand, 99
participants with right hand dominancy and without cervical
radiculopathy (7.94%) were with poor hand grip strength, (33.33%)
were with average hand grip strength, 21(11.11%) were with
excellent hand grip strength. -2

In 2022, a study was done on Association of handgrip
strength with diabetes mellitus in korean adults according to sex
and they came to the conclusion that in premenopausal women
between the ages of 40 and 59, as well as in postmenopausal
women across all age ranges, the link between handgrip strength
and DM is more significant in the younger group of men. RGS can
be used as a useful method to foretell the prevalence of DM.3*

There were 98 participants reported with left hand
dominancy and with cervical radiculopathy (28.57%) with poor
hand grip strength, (20.41%) with average hand grip strength,
(1.02%) with excellent hand grip strength. On the other hand,98
participants with left hand dominancy and without cervical
radiculopathy (26.02%) with poor hand grip strength, (16.84%) with
average hand grip strength, (7.14%) with excellent hand grip
strength.
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In 2015, a study conducted a study to finds Effect of
longstanding Diabetes Mellitus 1l on handgrip strength: An
observational study and they concluded that Grip strength was
much lower in diabetic patients than in non-diabetic individuals.
Furthermore, substantial differences were found between the
diabetes group and the non-diabetic group in terms of the grip
strength of the dominant and non-dominant hands.*2

In 2016, study was conducted on handgrip strength in
patients with type 2 diabetes mellitus and concluded that the
average age and body mass index (BMI) of research participants
were 54.74 and 2.61 years, respectively. Diabetes group's mean
HGS of the dominant hand was 20.763.55 kg, whereas the control
group's was 32.907.60 kg. Comparing diabetics to controls, HGS
of the dominant hand was considerably lower.®? In our study, we
compared the hand grip strength among diabetes mellitus with and
without cervical radiculopathy and we found that patients with
cervical radiculopathy had weak hand grip strength as compared to
those who were without cervical radiculopathy.

CONCLUSION

This study concluded that the hand grip strength of patients with
cervical radiculopathy prone to diabetes was affected highly as
compared to those of which were not diagnosed with cervical
radiculopathy but with diabetes. Although our study suggests that
less patients were diagnosed with cervical radiculopathy in diabetic
patients and more patients were without cervical radiculopathy.
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