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Abstract

Background and purpose: Diabetes is a group of diseases characterized by high levels of blood glucose arising
from defects in insulin production, insulin action, or both. Diabetes can lead to serious complications and early
death.®It is considered one of the most common risk factors for functional obstruction specially after a long
duration of illness in diabetic people. DM Il subjects have reported to be more disabled in self-care tasks and
other daily living activities than non-diabetic because of many hand problems.(3)The aim of this study was to
assess the effect of diabetes on hand grip and thumb strength .

Methodol ogy: thirty subjects were selected from hail city K.S.A. These subjects were classified equally into
two groups A and B ,15 subjects for each group , subjects of group A (non diabetic ), and group B (diabetic
),grip strength and thumb strength were recorded for each patients on both group.

Result :Our study revealed that there is a significant decrease of the hand grip and thumb strength in diabetic
subjects compared with non-diabetic

Conclusion; our study was concluded that the hand grip and thumb strength are important parameters of hand
function and it is significantly affected by diabetes mellitus , and increased risk of developing functional
disabilities due to hand muscle weakness.
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. Introduction

DM is considered to be a major risk factor for cardiovascular disorders as ischemic heart disease,
cerebral stroke and peripheral artery disease leading to increased mortality of diabetics.(z)Physician have long
recognized the association between diabetes mellitus and several pathologic conditions of the hand. The most
commonly recognized pathologies are stenosing tenosynovitis, Dupuytren’s contracture (or Dupuytren’s
disease), carpal tunnel syndrome, and limited joint mobility.’Although all four affect persons without diabetes,
their incidence is increased in the setting of diabetes, giving rise to a diathesis of hand pathology variably
referred to as diabetic hand syndrome. Investigators have proposed a variety of etiologies for this constellation
of hand problems, all of them related to the disease process of diabetes mellitus.®

Muscle weakness has been relatedwith DM 11 can be attributed to increased insulin tissue resistance and
hyperglycaemia, which cause a decreasein the number of mitochondria in the muscle cells, a decrease in
glycogen synthesis and an increase in the amount of circulating systemic inflammatory cytokines, all of which
have an adverse effect on the skeletal muscles®

Il.  Methodology

Cross-sectional study was carried out in university of hail physiotherapy physiotherapy , lab 30 male
patients was recruited from city of hail divided into two group
1. 15 diabetic (study)
2. 15 non diabetic (control)
Inclusion Criteria:
e Patients have to be symptomatically stable with type 2 diabetes mellitus.
e  Optimized pharmacological treatment that was be remained unchanged throughout the study.
Exclusion Criteria:
e neuropathy
e Peripheral vascular disease.
e  Patients with unstable cardiac conditions .
e Orthopedic problems (fractures ,dislocation ,cervical problems).
Measurements;
1. Anthropometric data (age ,weight ,height, BMI)
2. Duration of illness
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3. JAMAR Hydraulic hand dynamometer and a pinch gauge (5030J1 ,CANADA) were used to measure the
hand grip strength and the key pinch respectively.

Grip Strength Testing Procedures

Have the individual sit with their shoulder adducted and neutrally rotated, elbow flexed at 90° forearm
in neutral position, and wristbetween 0° and 30° dorsiflexion and between 0° and 15 ° ulnar deviations. Set the
JAMAR® Hand Dynamo meter to the second handle position from the inside. Lightly hold around the readout
dial to preventinadvertent dropping. After the individual is positioned properly, say,“Squeeze as hard as you
can...harder!...harder!...relax.” 1Record the scores of three successive trials for each hand tested.

I11.  Results
Data analysis
Statistical analysis was performed on the data obtained from 30 subjects . All statistical analysis was
performed using SPSS for Windows 16.0; paired t-test was carried out to determine the significance of the
outcome measurements in the two groups. P-value of less than 0.05 was used to determine the significance of
the outcome measurements between the two groups for right and left hand strength.

In group A (non diabetics ) composed of 15subjects their meanages ,weight and heightare48.1+5.11years
,78.331£6.07 Kg ,169.9+4.3 Cm.

In group B (diabetic ) composed of 15 subjects their meanages ,weight and heightare45.8+5.3years ,77.73+9.5
Kg,167.13+4.8 Cm.

there is no significant difference between both groups regarding to age, weight and height with P value ; 0.29 ;
0.83 ; 0.137 respectively (table (1)and figure (1) .

Table (1)the comparison between both group regarding to age ,weight and height

age Weight Height
Group A 48.145.11 78.3316.07 169.9+4.3
GroupB 458453 77.73895 167.131+4.8
P value 0.29 083 0.137
Significance NS NS NS
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figure (1)the comparison between both group regarding to age ,weight and height

Table (2) and figure (2) showed the significant change between both groups ,the mean value of the
right hand strength of the none diabetic patient group (A) was 67.5+5.3 Ib and 48.9+8.5 Ib in the diabetic patient
group (B) and P value was 0.0001 .

The mean value of the left hand strength of the none diabetic patient group (A) was 61.9+4.1Ib and 45.2+5.5 Ib
in the diabetic patient group (B) and P value was 0.0001 .
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table (2) comparison between right and left hand grip strength

RThandgrip Lthandgrip

Group A 67.545.3 61.944.1
GroupB 48.948.5 452455

P value 0.0001 0.0001
Significance S S
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Figure (2) comparison between right and left hand grip strength
table (3) comparison between right and left thumb strength
RT thumb Lt thumb
Group A 17.944.08 16.313.9
GroupB 1231344 114226
P value 0.0002 0.001
Significance S S

Table (3) and figure (3) showed the significant change between both groups ,the mean value of the
right thumb strength of the none diabetic patient group (A) was 17.9+4.08Ib and 12.3£3.441b in the diabetic
patient group (B) and P value was 0.0002.

The mean value of the left thumb strength of the none diabetic patient group (A) was 16.3+3.91b and 11.4+2.61b
in the diabetic patient group (B) and P value was 0.001 .
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Figure (3)comparison between right and left thumb strength

DOI: 10.9790/1959-0502055861 www.iosrjournals.org 60 | Page



Impact Of Diabetes On Hand Grip Strength Of Young Males In Hail City-KSA

IvV.  Discussion

Diabetes mellitus is usuaI;y associated with mild hand muscle weakness associated with peripheral
sensory neuropathy in DM patients. To the best of our knowledge, in this study used to measure the influence of
diabetes on grip strength and emphasize the importance of measuring hand functions as a measure for
prevention and treatment of hand complications caused by DM. Our study revealed that there is a significant
decrease of the hand grip strength using the Jamar dynamometer in the diabetic subjects compared with non-
diabetic subjects . The grip strength test was commonly done to evaluate the performances of hand muscles by
measuring the maximal grip force that could be executed in one muscular contraction.®

The study done by Khallaf M. et.,al2014 showed a significant decrease of the hand grip and pinch
power strength among patient with long standing diabetes as compared to healthy matched group.®
On the other hand, the results of our study is in close agreement with Ezema and colleagues who stated that
DMII seems to result in a decrease in handgrip strength in both male and female adults. This physical limitation
may contribute to low productivity in people with DMII. 80ur results also is consistent with other studies that
reported that DMII is associated with poorer upper limb muscle strength and quality. These features may
contribute to upper limb functional limitation and physical disability in individuals with long-standing type 2
diabetes.10,11,12

V.  Conclusion
The results of our study concluded that the hand muscles grip and thumb strength are important
parameters of hand function and it is significantly affected by diabetes mellitus , and increased risk of
developing functional disabilities due to hand muscle weakness.
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