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Handgrip strength is an indication of total physical 
aptitude and an assessment of upper extremity 
functioning. It has been proven to be an important 
factor in predicting impairment in musculoskeletal 
disorders, bone mineral density, and the likelihood 

1
of osteoporosis falls and fractures . The amount of 
static force that the hand can exert around a dyna-

INTRODUCTION

mometer can be used to determine hand grip 
strength. The most common units of force measu-re 

2, 3
ment have been kilograms and pounds .

The amount of muscular strength and power that 
athletes can generate with their hands is referred to 
as handgrip strength. Some sports rely substantially 
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10

on handgrips, such as rock climbing, tennis, volley-
4

ball, and baseball . Tennis is a popular sport with an 
5

estimated 75 million players worldwide . The power 
grip assignment is completed by subjects exing 
their digits in palmar opposition around an object. 
Athletes that do handgrip motions may have 

6, 7
different handgrip strength and hand size .

Among all muscle function tests, assessing hand 
grip strength has gained prominence as a simple, 
non-invasive indicator of upper extremity muscular 

8, 9
strength that is excellent for clinical use . Handgrip 
strength and wrist stability are essential to hold the 
racket rmly, move the racket in line with the ball, 
and create an effective stroke during these high-
speed actions. This is especially important in sports 
requiring a lot of external rotation in the shoulder 

10
and forehand strokes, like tennis . Despite the fact 
that cumulative strength training can lead to large 
increases in maximal strength and muscle mass, 
muscular strength loss is the most major physiologic 

9, 11change that happens with aging  varied nations 
12

have varied hand sizes .

Handgrip strength (HGS) testing is commonly used 
in clinic and occupational settings to determine the 
clinical consequences of operations, regulate the 
rehabilitation process, and provide practical 
information regarding muscles, nerves, articular, 

13, 14and heart problems . Handgrip strength has been 
discovered as a biomarker for various systems, 
including the endocrine system Grip strength 15, 16

. 
may be seen as a measure of strength independent of 

17,18
resistance training . Relationship between hand 
grip strength and height, weight, arm circum-  
ferences, and subcutaneous skin folds, men had 
higher anthropometric factors and hand grip 

19,20
strength values than females .The purpose of this 
research is to investigate the association between 
handgrip strength and hand dimensions.
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MATERIALS AND METHODS

It was a cross sectional study design. Data were 
collected from 153 tennis players of University of 
Lahore Teaching Hospital, Punjab University  and " "
" " University of Central Punjab Lahore through 
nonprobability convenient sampling technique. 

Study was completed within six months after the 
approval of synopsis from February 2022 to July 

21
2022 .

Subjects were screened out for the eligibility criteria 
before entering them to study and ethical approval 
was also granted from Institutional Review Board, 
University of Lahore. All tennis players with the age 

4 between 18 to 25 years who played tennis regularly 
at least for one year and practice covers a regular 
physical conditioning training including co-

4
ordination, speed and strength exercises  were 
checked in after taking tan informed consent and 
rest of players were excluded from the study, 
mainly the ones with having systemic diseases like 
diabetes and hypertension, having history of facture 
in upper extremity. Each participant lled out a 
survey which consists of demographic data age, 
gender, height, weight, BMI, duration of practice 
tennis, duration of exercise per week, dominant 
hand, hand dimensions by anthropometric 
measurements and grip strength by dynamometer 
was used to collect data. 

Authors measured the lengths of the ngers by 
starting from the wrist (W) and going to the tips of 
each nger, including the thumb (TL), index nger 
(IFL), middle nger (MFL), ring nger (RFL), and 

22little nger (LFL) . From the W joint (WTIW, P1); 
from the W joint (WTMW, P2); from the W joint to 
the tips of I and M ngers and the W joint (WIMW, 
P3); from the W joint to the tips of R and L ngers 
and the W joint (WMRLW, P4); and from the W joint 
to the tips of all ngers (WTIMRLW). After taking 
informed written consent data was collected 
through a Questionnaire.

The amount of muscular strength and power that 
athletes can generate with their hands is referred to 
as handgrip strength. Some sports rely substantially 
on handgrips, such as rock climbing, tennis, volley-

4ball, and baseball . Tennis is a popular sport with an 
5

estimated 75 million players worldwide . The power 
grip assignment is completed by subjects exing 
their digits in palmar opposition around an object. 
Athletes that do handgrip motions may have 

6, 7
different handgrip strength and hand size .
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RESULTS

exercise in a week 36 (23.5%) university tennis 
players did once in a week, 79 (51.6%) did twice in a 
week and 38 (25.8%) did three times in a week. 32 
(20.9%) university tennis players practiced for about 
1 year, 48 (31.8%) were practiced for about 2 years, 
42 (27.4%) for about 3 years and 31 (20.3%) were 
practiced for about more than 3 years as shown in 
Table 2.

Table 3 summarized key statistics on hand 
dimensions, including nger spans, nger lengths, 
and hand perimeters. Mean values with standard 
deviations and ranges are provided for each 
parameter, offering insights into the variability and 
average measurements of different aspects of the 
hand. This information is valuable for applications 
such as ergonomic design and understanding hand 
anatomy in diverse populations.

Statistical Analysis

SPSS version 22 was used to analyze data. Perce-
ntages and Frequencies were reported for 
categorical variables and mean ± standard deviation 
was reported for non-normal continuous data. 
Person correlation is used to assess the relationship 
between hand grip strength and hand dimensions 
among university tennis players.

As sown in Table 1, there were 153 university tennis 
players mean age of 21.74±1.973 years. 81 (52.9%) 
were male and 72 (47.1%) were females. Out of 153 
university tennis players 20(13.1%) were under-
weight, 108(70.6%) were normal and 25(16.2%) were 
overweight.

On asking about the how many times do you 

Table 1. Statistics of demographic variables

Age

Mean±Std. 21.74±1.973 years

Gender

Frequency Percentage

Male

Female

BMI

Underweight 

Frequency Percentage

Normal range

Overweight (pre-obese)

81

72 

20 

108

25

52.9%

47.1%

13.1%

17.6%

16.3%

once in a week

twice in a week

Total duration of practicing tennis

1 year

2year

more than 3 years

three times in a week

3 years

How many times do you exercise daily Frequency Percentage

36

79

38

Frequency Percentage

32

48

42 

31

(23.5%)

(51.6%)

(24.8%)

(20.9%)

(31.4%)

(27.5%)

(20.3%)

Table 2. Statistics of Exercise Duration
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DISCUSSION

In this study 153 university tennis players have 
participated with the mean age was 21. 74±1.973 
years. The minimum age was 19 years, and the 
maximum age was 25 years. In this study, we look at 
the association between hand measurements and 
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Finger spans

Finger length

Variable MaximumConstruct Mean ± Std. Minimum

Perimeters of hand

FS1

FS2

FS3

FS4

Fs5

TL

IFL

MFL

RFL

LFL

P1

P2

P3

P4

P5

10.97±1.82

14.32±1.74

15.75±1.94

16.94±2.00

26.63±3.65

13.10±.89

1IFL6.55±1.18

17.64±1.27

16.70±1.29

14.44±.955

39.94±2.98

44.64±2.59

43.93±3.02

43.96±3.56

54.29±4.18

8.50

12.0

13.0

13.0

20.0

12.0

15.0

16.0

15.0

30.0

36.0

41.0

41.0

39.0

45.0

14.0

17.0

19.5

20.5

32.0

15.0

19.0

20.0

19.0

16.0

45.9

49.0

51.0

49.0

60.0

Table 3. Statistics of hand dimensions (nger span, nger length and hand perimeter)

Shown in Table 4, there is a substantial relationship 
between hand dimensions (nger spread, nger 
length, and nger perimeter) and hand grip strength 
(correlation coefcient r < 0.9). Hand grip strength 
improves as the value of hand measurements 
increases.

Hand grip strength

Hand grip strength

Cross tabulation of hand span (FS1, FS2, FS3, FS4 and FS5) and hand grip strength

Fs1 Fs2 Fs3 Fs4 Fs5

Pearson Correlation (r)

p value

0.48

0.00

0.60

0.00

0.69

0.00

0.50

0.00

0.46

0.00

Cross tabulation of hand length (TL, IFL, MFL, RFL and LFL) and hand grip strength

Pearson Correlation (r)

p value

TL IFL MFL RFL LFL

0.28

0.00

0.78

0.00

0.86

0.00

0.87

0.00

0.83

0.00

Cross tabulation of hand perimeter (P1, P2, P3 P4 and p5) and hand grip strength

Hand grip strength P1 P2 P3 P4 P5

Pearson Correlation (r)

p value

0.60

0.00

0.72

0.00

0.42

0.00

0.73

0.00

0.40

0.00

Table 4. Individual association between hand size and hand grip strength in university tennis players
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grip strength in Lahore university tennis players. 
Age, height, BMI, question duration of tennis pra-
ctice was asked. They were also asked about exercise 
duration in a week. In hand dimensions, nger span, 
nger length and hand perimeters were also 
measured. Hand grip strength was measured by a 
hand dynamometer.

The result shows that 13.1% of students were under-
weight, 70.6% were normal weight and 16.2% were 
overweight according to their BMI. 23.5% of univ-
ersity tennis players performed exercise once a 
week, 51.6% performed twice in a week and 24.8% 
performed more than three times in a week hand 
grip strength has been connected to overall 
anthropometric (body weight, height, and BMI) as 
well as hand measurements (hand perimeters, 

23, 24nger lengths, and nger spans) .

Visnapuu and Jürimäe's criteria were used to eval-
uate certain anthropometric aspects of the hand. The 
nger spans, nger lengths, and hand perimeters 
were all measured. The results shows that person 
correlation (r=0.46, r=0.69) value for gure span and 
hand grip strength,  according to another 
comparable study, in our investigation, all three 
general anthropometric parameters were positively 
associated to handgrip strength (r=0.35-0.42), with 
body height being the best correlated variable. Body 
height was shown to be the most important general 
anthropometric measure, accounting for up to 76.1 
percent of prepubertal children's handgrip 

25strength .

The study should be conducted on a larger popu-
lation and with extensive study designs. Other 
factors like body span, height and BMI associated to 
hand grip strength also study by further study. The 
effect of BMI and body span and height on hand grip 
strength was not assessed in my research. A study 
was conducted on a specic Lahore population.

CONCLUSION

Hand dimensions (nger spread, nger length, and 
hand perimeter) have a highly signicant 
association with hand grip strength. Hand grip 
strength improves as the value of hand measu-
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