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Abstract 

Background and objectives: The growing prevalence of Type II Diabetes mellitus (T2DM) in India, which is associated 

with high morbidity and mortality, poses a major public health challenge. An association between handgrip strength and 

the prevalence of T2DM could provide a lead for preventive interventions. Hand grip strength is a simple, non-invasive 

and low-cost measure of muscle strength and quality. The present study aimed at comparing the handgrip strength of 

subjects with and without T2DM. 

Methods: Two hundred and eighty subjects, 150 having T2DM and 130 without diabetes were recruited and their 

handgrip strength was assessed in both the hands with a JAMAR dynamometer in the sitting position. An average of three 

readings was taken for both the hands. 

Results: There was a significant difference (p<0.05) between the handgrip strength of the two groups, with the diabetic 

group showing lower values. Males and females in both the groups also showed a significant difference (p<0.05) in the 

handgrip strength. Also a significant inverse correlation was seen (p<0.05) between age of diabetic subjects and handgrip 

strength and duration of diabetes and handgrip strength.  

Conclusion: Handgrip strength values were found to be lower in subjects with T2DM than in those without diabetes. As 

the age and duration of diabetes increased, the handgrip strength decreased. 
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Abbreviations: T2DM: Type II Diabetes Mellitus; BMI: 
Body Mass Index; ADA: American Diabetes Association; 
IGT: Impaired Glucose Tolerance. 
 

Introduction 

India ranks second only to China worldwide, in the 
number of adults living with diabetes. According to the 
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International Diabetes Federation, India’s population of 
diabetics is set to increase from 69.2 million in 2015 to 
123.5 million cases by 2040. As Type 2 Diabetes Mellitus 
(T2DM) is associated with high morbidity and mortality, 
the expansion of this epidemic is a major public health 
challenge [1]. 

 
According to Park, et al. adults with diabetes exhibit 

less lower extremity skeletal muscle strength than non-
diabetics and Diabetes Mellitus is associated with 
accelerated loss of leg muscle strength and quality [2]. 
Another study states that in subjects with diabetes there 
is reduced strength of ankle and knee muscles with 
strength preserved at the elbow and wrist compared to 
non-diabetics [3]. Many studies have evaluated the 
strength of lower extremities using isokinetic 
dynamometer, which is an expensive device and is not 
portable [4]. Handgrip strength, on the other hand, is a 
simple, non-invasive and low-cost measure of muscle 
strength and quality and may be useful in identifying 
people at risk of T2DM. Higher hand grip strength is 
associated with a lower risk of developing T2DM 
especially in lean individuals [2]. Evidence for an 
association between handgrip strength and the 
prevalence of type 2 diabetes could lead to preventive 
interventions [5]. Studies on the association of handgrip 
strength with T2DM are mostly on Hispanic, African 
American or Japanese American populations [2]. Even 
though Asian Indians have a higher risk of diabetes 
compared to other Asian populations, there is a dearth of 
evidence in Indian and South-Asian populations [2,6]. To 
our knowledge, very few studies have measured the 
handgrip strength in the Indian population of diabetics 
and compared it with non-diabetics. So the present study 
was undertaken to measure the handgrip strength in 
diabetics and non-diabetics and to see if any difference 
between the two existed. 
 

Materials and Methods 

The present study was a cross-sectional observational 
study conducted at our general hospital in Gujarat. The 
study was reviewed and approved by the institutional 
ethics committee and all subjects gave a written informed 
consent to participate. 
 

Inclusion Criteria 

Subjects with a diagnosis of T2DM and those not 
having diabetes were recruited for this study. All subjects 
were above 18 years of age and the sample included both 

males and females. Known or newly diagnosed cases of 
T2DM or those receiving oral hypoglycemic pills and/or 
insulin were included.  
 

Exclusion Criteria 

Those having type 1 diabetes, upper limb pain, 
trauma/fracture around the hand within the past year, a 
history of stroke, any intravenous lines on the hand, were 
excluded from the study. 
 

Methodology 

Two hundred and eighty subjects, one hundred and 
fifty with T2DM and one hundred and thirty without 
diabetes were recruited for the study from the medicine 
outpatient department as well as in-patient department at 
our hospital. T2DM was diagnosed according to American 
Diabetes Association (ADA) diagnostic criteria. 
Demographic data in the form of age, gender, occupation, 
hand dominance and body mass index (BMI) was 
collected from all the subjects. Other subjects coming to 
our hospital for treatment but who did not have diabetes 
were included in the non-diabetic group. 

 
The hand dominance was determined by asking the 

patient the side with which he/she writes or the side with 
which he/she eats food. BMI was calculated as weight in 
kilograms divided by squaring the height in meters. For 
measuring the height, the patient was made to stand 
without shoes against a wall with the feet flat together 
against the wall, legs straight, arms at side and patient 
looking straight ahead, the line of sight being parallel to 
the floor. A scale was used till it firmly touched the crown 
of the head and a mark was made on the wall. Then a 
measure tape was used to measure from the base of the 
floor to the marked measurement on the wall to get the 
height measurement. 

 
The handgrip strength of all the subjects was taken 

with JAMAR, hydraulic hand dynamometer (JAMAR, 
Sammons Preston, Rolyon, Bolingbrook, IL). Subjects 
were seated comfortably on a chair without armrests. The 
shoulder was abducted and neutrally rotated, with the 
elbow at 90 flexion, and the forearm and wrist in a 
neutral position. A demonstration of maximum handgrip 
strength was given to each subject before they were asked 
to do it themselves. Verbal instructions to squeeze the 
handle as hard as possible were given prior to as well as 
during the measurements. The measurement for grip 
strength was taken with the handle in the second position. 
Three measurements of each grip were obtained at 15 
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second intervals [7]. The dynamometer was reset to zero 
prior to each reading. All the subjects were tested on both 
the hands with the right hand first, irrespective of the 
hand dominance. The mean value of all the three readings 
for each hand was analyzed.  
 

Statistical Analysis 

Data was analysed using the IBM-SPSS version 20.0 
software. The difference between the groups was 
evaluated using Mann–Whitney U test for nonparametric 
variables. Spearman’s correlation analysis was used to 
find the association between two variables. The 
significance level was set at p < 0.05 for all tests. 

Results 

The study population consisted of 150 subjects with 
diabetes and 130 subjects without diabetes. The 
characteristics of the subjects are given in table 1. In the 
diabetic group there were 77 females and 73 males. Out of 
150 subjects, 138 were right hand dominant and 12 were 
left hand dominant. The mean duration of diabetes was 
6.32 years ranging from newly diagnosed cases to 
duration of 40 years. In the non-diabetic group, there 
were 46 females and 84 males, and 103 were right hand 
dominant and 27 were left hand dominant. The mean age 
and BMI values of both the groups are as shown in table 1.  

 
 Diabetics (n=150) Non-diabetics (n=130) p value 

Age (years) (Mean ± SD) 56.22 ±10.97 50.3 ±11.49 p>0.05 
BMI (kg/m2) 25.92 ± 4.60 23.93 ±4.22 p>0.05 

Table 1: Characteristics of Subjects. 
 

Grip strength (kg) 
Diabetics (n=150) 

(Mean ± SD) 
Non-diabetics (n=130) 

(Mean ± SD) 
p-value 

Right grip strength 16.06 ± 7.26 20.58 ± 8.04 p<0.001 
Left grip strength 15.74 ± 7.39 20.15 ± 7.92 p<0.001 

Table 2: Comparison of hand grip strength (kg) values (mean ±S.D.) of diabetic and non- diabetic subjects using Mann-
Whitney U test. 
 

Grip strength (kg) 
Males (n=157) 

(Mean ± SD) 
Females (n=123) 

(Mean ± SD) 
p-value 

Right grip strength 22.38± 7.47 12.78± 4.60 p<0.001 
Left grip strength 22.20 ±7.18 12.15± 4.60 p<0.001 

Table 3: Comparison of hand grip strength (kg) values (mean ±S.D.) of males and females using Mann-Whitney U test. 
 

Grip strength 
(kg) 

Diabetic males 
(n=73 ) 

(Mean ± SD) 

Non-diabetic males 
(n=84 ) 

(Mean ± SD) 
p-value 

Diabetic females 
(n=77 ) 

(Mean ± SD) 

Non-diabetic females 
(n=46 ) 

(Mean ± SD) 
p-value 

Right grip strength 20.27±7.14 24.20±7.30 p<0.05 12.18±4.59 13.74±4.48 p<0.05 
Left grip 
Strength 

20.39±7.08 23.77±6.93 p<0.05 11.40±4.33 13.36±4.82 p<0.05 

Table 4: Comparison of hand grip strength of diabetic and non-diabetic males and females using Mann Whitney U test. 
 

 Diabetics Non-diabetics 

 Right grip strength 
Left grip 
strength 

Right grip strength 
Left grip 
strength 

Spearman’s correlation coefficient -0.217 -0.204 -0.251 -0.204 
p-value p<0.05 p<0.05 p<0.05 p<0.05 

Table 5: Correlation of age of diabetic and non-diabetic subjects with grip strength using Spearman’s correlation 
coefficient. 
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 Right grip strength Left grip strength 
Spearman’s correlation coefficient -0.249 -0.202 

p-value p<0.05 p<0.05 

Table 6: Correlation of duration of diabetes with grip strength using Spearman’s correlation coefficient. 
 

Discussion 

The present study was undertaken to study the 
differences in grip strength of 150 subjects with diabetes 
and 130 subjects without diabetes. An association has 
already been established between diabetes and lower 
skeletal muscle strength and quality. Grip strength is a 
marker for nutritional status, is positively and negatively 
related to normal bone mineral density in post-
menopausal women and physical frailty respectively and 
is predictive of mortality due to cardiovascular diseases 
and cancer in men [8,9]. 

 
The diabetic subjects, in the present study, had a 

significantly lower (p<0.001) grip strength compared to 
the non-diabetic subjects (Table 2) [10]. According to 
several studies too, the diabetic group showed 
consistently lower grip strength compared to non-
diabetics. E Cetinus, et al. in their study done on seventy-
six diabetics and forty-seven healthy volunteers without 
diabetes showed diabetics having average grip strength 
(31.53 ±11.82 kg) lower compared to non-diabetics 
(36.34±11.01kg) [2,5,11-14]. Savas S, et al. evaluated 44 
type 2 diabetic patients and 60 age and sex matched 
controls and found the grip and pinch strengths to be 
significantly lower in diabetic patients (27.48±9.26 kg ) 
than the non-diabetic controls (31.72±9.86 kg) [12]. Sayer, 
et al. in their study on 1,391 men and women aged 
between 60-70 years found the mean grip strength in 
diabetic men to be 41.8 kg compared with 44.1 kg and 
44.7 kg in men with impaired glucose tolerance (IGT) and 
normal glucose tolerance respectively. 

 
In a study done on Indian population, the diabetic 

males and females had a lower grip strength compared to 
non-diabetics (diabetic males=20.76±3.55 kg vs control 
males 32.90±7.60 kg), (diabetic females=18.36±3.50 kg vs 
control females 25.16±3.45 kg) on the dominant side 
[11,14]. This can be attributed to a lesser muscle strength 
and quality in upper as well as lower extremities in 
diabetics even though their regional muscle masses were 
greater than those without diabetes. Cetinus, et al. 
attributed the lower values of hand grip strength to distal 
upper extremity flexor muscle weakness, which might be 
caused by the severity of neuropathy [3,8]. A study which 

evaluated muscular performance in subjects with type 2 
diabetes and controls found subjects with diabetes to 
have muscle weakness at the ankle and knee, with 
preservation of strength at the elbow and wrist which is 
in contrast to the findings of the present study [13]. 

 
In the present study males had a significantly (p<0.05) 

higher grip strength than females in both the diabetic as 
well as the non-diabetic group (Tables 3 & 4) which is 
well in agreement with another study [4]. According to 
Westropp, et al. grip strength which is greater in males 
across all ages, peaks at 40 years after which it starts to 
decline for both genders [8,10,13]. In a study done to 
establish normative values of grip and pinch force of 
community dwelling elderly in the age group of 65-92, 
males were found to be stronger than females, but gender 
differences in forces decreased with age. Similarly, Ashu, 
et al. in their study on hand grip strength in community 
dwelling elderly in Gujarat also showed RGS to be 21.49 
kg and 12.82 kg and LGS to be 20.47 kg and 11.99 kg in 
males and females respectively [15].  

 
There was a significant inverse correlation between 

age and grip strength (Table 5) in both the groups(p<0.05) 
suggesting that as age advanced the grip strength 
decreased in both groups [16]. This inverse correlation 
between age and grip strength is also supported by other 
studies. In a study done on elderly subjects above the age 
of 60, also, there was a reduction in grip strength as age 
advanced [13,15,16]. 

 
A significant inverse correlation was also seen 

between duration of diabetes and grip strength (Table 6) 
in both the hands (p<0.05) showing that as the duration 
of diabetes increased, the grip strength decreased [16]. 
This correlation is in line with the findings of a study done 
by Sayer, et al. in which known diabetes status was 
associated with significantly lower grip strength, 
particularly in men [11]. 

 

Future Research and Clinical Implications 

Future researchers should consider if the results of 
this study translate across different ethnic groups, for 
people of different age ranges and other demographic 
variables. In addition, researchers should investigate the 
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long term impact of grip strength reduction on other 
musculoskeletal issues within the human body. Also the 
reduction in grip strength to negatively affect the ability 
to use extremities for activities of daily living should be 
studied. 
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