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   ABSTRACT  

 

Background and objective of the study: Cricket is the most popular team sport in Indian subcontinent. Hand grip 

strength plays a vital part in all roles of cricket which may be associated with Body Mass Index. Grip strength is 

the force applied by the hand to pull or suspend from objects and is a specific part of hand strength. BMI is an 

attempt to quantify the amount of tissue mass (muscle, fat and bone) in an individual to categorize a person as 

underweight, normal weight, overweight or obese based on values. Objective of the study was to find out the 

association between BMI and hand grip strength in university level cricketers. Methodology:   This was an 

experimental and cross-sectional type study carried out at Faculty of physiotherapy, Dr. M.G.R. Educational and 

research institute, Chennai. Total 30 male cricketers, with age group of 18 to 25 years were included in this 

study. Cricketers with upper limb fractures or dislocations within one year were excluded from the study. Hand 

grip dynamometer, weighing machine and inch tape were the materials and measurement tools used for the 

study.  30 University level cricketers were divided into 4 groups, Group A, Group B, Group C and Group D based 

on BMI level. Body Mass Index and Hand grip strength are the outcome measures. Body mass index were 

calculated by measuring the height and weight of the individuals. Hand grip strength was measured for their 

dominant side by using the hand grip dynamometer. Result: There is a positive association and strong correlation 

between Body Mass Index and Hand Grip Strength between the Groups at (r = 0.523) & (P ≤ 0.05).  Conclusion: 

The study concluded that cricket players with Obese Body Mass Index have more Hand Grip Strength. The study 

also reported a strong association of Hand Grip Strength with Body Mass Index. 
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INTRODUCTION 
 
Cricket is the most popular team sport in 

Indian sub continent. Cricket is one of the 

physically demanding sports comprised of 

several specialism requiring different skills and 

types of fitness. Cricket is a game of endurance 

as well as strength and while batting, use of 

the fore arm strength is very essential. Cricket 

requires excellent eye to hand co-ordination, 

upper extremity power and hand grip strength. 

Fitness is an integral component of 

performance as fatigue develops; skill 

deteriorates being fit delays the onset of 

fatigue and prevention of overuse injuries 1-3.  

 

Regular pre-participation fitness testing, 

musculoskeletal screening by physiotherapist 

and medical screening tests is an important 

part of pre-participation evaluation in cricket 

before season starts. Body mass index is one of 

the factors that determine health of an 

individual being over fat or having a higher 

than desirable content of that has a negative 

effect on person's health. The body mass index 

is the metric currently in use for defining 

anthropometric height/ weight in adults. It is 

given as BMI=weight (in Kg)/height (Square 

Meter) 4,5. 

 

Many scientists have done a research on 

anthropometric parameters of cricket players 

and Hand Grip Strength in them. 

Anthropometry is the study of the 

measurement of the human body in terms of 

the dimensions of bone, muscle and adipose 

tissue (fat). Anthropometric dimensions like 

Body Mass percentage and Hand Grip strength 

plays important role in cricket 6.  

 

Modern demands in one day competitions, 

especially for training of batsmen needs 

adequate emphasis is given for the 

development of physical characteristics. In 

batsmen, an increase in upper body strength is 

particularly important when executing 

powerful cricket strokes. Batsmen will 

maintain their timing, placement, 

concentration and focus apart from playing 

different shots, running between wickets with 

less efforts. For batting use of forearm 

strength is essential 7, 8.  

 

Hand and forearm muscles are important in 

grip strength. Grip strength is often used as an 

indicator of overall physical strength, hand and 

forearm muscle performances. Hand Grip 

Strength access the muscular strength of an 

individual. The power of hand grip is a result of 

forceful flexion of all finger joints with 

maximum voluntary force that subject is able 

to exert under normal bio kinetic conditions. 

Hand Grip Strength has evolved as an 

important tool for the assessment of the 

nutritional status. It is being considered as a 

reliable marker of the muscle quality 9-11. 

 

Research suggests that there are strong 

correlations between Grip Strength and Body 

Mass Index. It is widely accepted that grip 

strength provides an objective index of the 

functional integrity of the upper extremity. 

During gripping activities, muscle of the flexor 

mechanism in hand and forearm create grip 

strength while the extensors of the forearm 

stabilize the wrist 12,13. 

 

Grip strength can be measured quantitatively 

using a hand dynamometer. Hand 

dynamometer is the most valid and reliable 

tool to measure grip strength. Thus in this 

study hand dynamometer is used as an 

outcome measure for evaluation of grip 

strength 14, 15. 
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METHODOLOGY 

 

This was an experimental and cross-sectional 

type study. The study setting was carried out in 

Faculty of physiotherapy, Dr. M.G.R. 

Educational and research institute, Chennai. 

Total 30 male cricketers, with age group of 18 

to 25 years were included in this study. 

Cricketers with upper limb fractures or 

dislocations within one year were excluded 

from the study. Hand grip dynamometer, 

weighing machine and inch tape were the 

materials and measurement tools used for the 

study.  30 University level cricketers were 

divided into 4 groups, Group A (underweight 

i.e., below 18.4), Group B (normal weight i.e., 

18.5 – 24.9), Group C (over weight i.e., 25 – 

29.9), Group D (obese i.e., above 30). Body 

Mass Index and Hand grip strength are the 

outcome measures. Body mass index were 

calculated by measuring the height and weight 

of the individuals. Hand grip strength was 

measured for their dominant side by using the 

hand grip dynamometer. 

 

Procedure: Total 30 subjects were selected 

who are university level cricketers. Based on 

the data collected subjects were purposely 

selected who fulfilled the inclusion and 

exclusion criteria. And the players were divided 

into four groups based on their BMI values as 

group A(Underweight I.e., below 18.4), group 

B(normal weight I.e., 18.5 - 24.9), group 

C(overweight I.e., 25 - 29.9), group D(obese 

I.e., 30 & above) respectively. And their hand 

grip strength for the dominant side was 

measured using hand grip dynamometer. The 

players were asked to hold the dynamometer 

in their dominant hand, with the arm at right 

angles and the elbow by the side of the body.  

 

The base of the dynamometer should rest on 

first metacarpal, while the handle should rest 

on middle of four fingers. Then the players 

were asked to squeeze the dynamometer with 

their maximum isometric effect, which was 

maintained for about 5 seconds and no other 

body movements were allowed, the player was 

asked to put maximum effect while squeezing. 

These measurements were taken in standing 

position as it is the functional position. Three 

repetitions are taken at an interval of 

minimum one minute. Best of three readings is 

taken as the grip strength of the respective 

players. The best of the hand grip strength 

readings is then will be compared with their 

BMI values. The association between BMI and 

Hand Grip Strength will be obtained by 

descriptive statistical analysis. 

 

 
Table 1: Descriptive statistics of the samples 

 

 

Body Mass 
Index (BMI) 

 
Mean 

 
S.D 

 
S.E 

95%  C.I of Mean 

Lower 
Bound 

Upper 
Bound 

Under weight 18.22 .364 .115 17.96 18.48 

Normal 21.83 1.33 .423 20.87 22.79 

Over weight 25.93 .968 .306 25.23 26.62 

Obese 32.15 1.39 .442 31.15 33.15 
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Table 2: Descriptive statistics of the hand grip strength measurement

(*- P > 0.05), (**- P ≤ 0.05)     
 

Table 3: Comparison of hand grip strength using one ANOVA multiple comparison post hoc tukey hsd 
test between Group A, group B, Group C & Group D 
 
The above table reveals the Mean difference, 
Standard Error, Multiple Group Comparison 
Post Hoc Tukey test significance and p-value of 
the Hand grip strength measurement score 
between (Group A) ,(Group B), (Group C) 
&(Group D). 

Group D shows Statistically Significant 
difference compared with Group A & Group B 
at (**- P ≤ 0.05)      
Group D shows Observable Mean difference 
compared with Group C. 

Groups Mean S.D S.E 

95%  C.I of Mean 

LOWER UPPER 

Group A 65.60 12.79 4.04 56.44 74.75 

Group B 71.50 22.06 6.97 55.71 87.28 

Group C 80.80 12.50 3.95 71.85 89.74 

Group D 85.70 3.91 1.23 82.89 88.50 

Multiple Group Comparison 
Mean 

Difference 

Standard 

Error 

Significance 

 

Group A 

GROUP B -5.90 6.41 .794* 

GROUP C -15.20 6.41 .101* 

GROUP D -20.10 6.41 .017** 

 

Group B 

GROUP A 5.90 6.41 .794* 

GROUP C -9.30 6.41 .477* 

GROUP D -14.20 6.41 .039** 

 

Group C 

GROUP A 15.20 6.41 .101* 

GROUP B 9.30 6.41 .477* 

GROUP D -4.90 6.41 .870* 

 

Group D 

GROUP A 20.10 6.41 .017** 
GROUP B 14.20 6.41 .039** 

GROUP C 4.90 6.41 .870* 
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 **- P ≤ 0.05)       

Table 4: Comparison of Hand Grip Strength using One way Anova Test between Group A , Group B, 

Group C & Group D 

 

The above table reveals the Mean, Standard 

Deviation (S.D), Homogeneity variance, ANOVA 

test, degree of freedom(df), F -value &  P value 

significance of the hand grip strength with 

different Body Mass Index(BMI) between 

(Group A) ,(Group B),  (Group C) & (Group D) 

This table shows that there is a Statistically 

Significant difference in hand grip strength 

between (Group A), (Group B) & (Group C) & 

(Group D) (**-P ≤ 0.05).  

 

 

 

 

 

 

Table 5: Pearson Correlation of Coefficient between Hand Grip Strength and Body Mass Index between 

groups 

 
Test 

 

 
Groups 

 
Mean 

 
S.D 

 
Df1 

 
Df2 

 
F-Value 

 
Significance 

 
 
 
 
 

Hand 
Grip 

Strength 
(Kgs) 

 
GROUP-A 

 

65.60 

 

12.79 

 
3 

 
36 

 
 
 
 
 

3.47 

 
 
 
 
 

.015** 

 
GROUP-B 

 

71.50 

 

22.06 

 
3 

 
36 

 
GROUP-C 

 

80.80 

 

12.50 

 
3 

 
36 

 
GROUP-D 

 

85.70 

 

3.91 

 
3 

 
36 

 

Parameters 

Male subjects 

'r' value P value 

Hand Grip Strength 0.523 ≤ 0.05 

BMI 0.99 ≤ 0.05 
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The above table reveals the Pearson 

Correlation of coefficient  ' r ' value and p-

value groups between Hand Grip Strength and 

Body Mass Index. 

There is a positive Association and correlation 

between Body Mass Index and Hand Grip 

Strength in the subjects. The Body Mass Index 

had the strongest correlation with Hand Grip 

Strength (P ≤ 0.05). 

RESULTS 
 
On comparing the mean values of Group A, 

Group B, Group C & Group D on Hand Grip 

Strength shows significant increase in the 

mean values, in which Obese Body Mass Index 

(Group D) shows (85.70) which has the highest 

mean value when compared with other groups 

(Group C) (80.80), (Group B) (71.50) & (Group 

A) (65.60) at P ≤ 0.05.  

There is a positive association and strong 

correlation between Body Mass Index and 

Hand Grip Strength between the Groups at (r = 

0.523) & (P ≤ 0.05). 

DISCUSSION  
 
There are many studies supporting positive 

correlation between the hand grip strength 

and shoulder power. Thus while training 

cricket players equal importance should be 

given to strength hand grip and shoulder 

power. A study concluded that proper training 

required for maintaining percentage of lean 

body mass and HGS. Studies also reported 

hand dimensions and Hand grip strength have 

positive association between cricket players 

and volley ball players 16. 

 

A study has proved that there is significant 

positive correlation of dominant hand’s grip 

strength with the age and BMI. There is 

positive correlation between BMI and shoulder 

power and vice versa. Another study has 

reported significant difference in height of 

cricket players; significant difference found in 

BMI of cricket players 17. 

 

Studies have proved that Hand Grip Strength 

improves as BMI rise in professional cricket 

players which may be explained by low fat and 

high muscle mass due to high intensity training 

in that group. A study has concluded that Hand 

length and forearm circumference significantly 

impacted on hand grip strength in healthy 

adult males 18, 19. 

 

Studies have reported that underweight and 

overweight groups had a lower grip Strength 

and endurance than the normal weight group 

in males, but not in females. The correlation 

was weak and it suggested that on both sides 

of the normal BMI, the hand grip endurance 

tended to decrease in males as well as females 
20. 

Ethical Clearance: Ethical clearance has obtained 

from Faculty of Physiotherapy, DR.MGR. 

Educational and Research Institute, Chennai to 

conduct this study with reference number: A-033/ 

PHSIO/IRB/2018-19 dated 07/01/2019. 

 
Conflict of interest: There was no conflict of 
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CONCLUSION 

 

The study concluded that cricket players with 

Obese Body Mass Index have more Hand Grip 

Strength. The study also report strong 

association of Hand Grip Strength with Body 

Mass Index. 
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