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ABSTRACT

Aim: To determine whether height, body mass index (BMI), 
hand length, and hand breadth were predictive of hand grip 
strength in healthy Punjabi adult males and females.

Materials and methods: This cross-sectional study recruited 
100 healthy adult males (50) and females (50) in the age 
group of 50 to 60 years randomly. Their anthropometric 
characteristics including height, weight, BMI, hand length, 
and hand breadth were measured using standard techniques. 
Hand grip strength was measured using Jamar dynamometer. 
Data were analyzed using Student’s t-test and analysis of 
variance (ANOVA).

Results: The present study generated the normative data 
for hand grip strength and its association with gender, height, 
weight, BMI, hand length, and hand breadth in study subjects. 
The gender difference in grip strength was statistically 
significant with higher grip strength found in males than 
females. Also, it was found that grip strength was more in 
the dominant hand as compared with the nondominant hand. 
Subjects with longer and broader hands had stronger grip.

Conclusion: The knowledge of determinants of hand grip 
strength in a normal population is essential as in clinical 
settings it is used as an indicator of overall physical strength 
and health. Hand length and hand breadth should be well 
thought out for hand grip strength measurements in the older 
age group since these anthropometric measures could affect 
the results of treatment and control of hand function.

Keywords: Body mass index, Hand breadth, Hand grip 
strength, Hand length, Jamar dynamometer.

INTRODUCTION

Estimation of hand grip strength is crucial in deciding 
the effectiveness of treatment strategies and hand reha-
bilitation. The hand grip strength is the result of greatest 
voluntary forceful flexion of the fingers by an individual 
under normal conditions.1 Hand grip strength is impor-
tant for performing day-to-day activities.2 The hand grip 
measurement may be used in research, as follow-up of 
patients with neuromuscular disease,3 as the functional 
index of nutritional status, for predicting the extent of 
complications following surgical intervention,4 and also 
in sport talent identification.5 Research suggests that 
there are strong correlations between grip strength and 
various anthropometric traits, such as age,6 hand length,7 
and BMI.8 Handheld dynamometers have been used to 
measure muscle strength, especially muscles that are 
strong enough to exert force against gravity and tolerate 
resistance.9 There have been varied results in the under-
standing of the relationship between BMI and hand grip 
strength,10 with BMI being shown to be insignificant in 
some studies of hand grip strength.11,12

This present study aimed to determine whether 
height, weight, gender, BMI, hand length, and hand 
breadth were predictive of hand grip strength of healthy 
adult Punjabi males and females in the age group of  
50 to 60 years.

MATERIALS AND METHODS

The study was approved by the research and Ethical 
Committee of the Institute. This cross-sectional study was 
carried out on 50 males and 50 females, who were appar-
ently healthy volunteers selected randomly from the city 
of Amritsar in the age group of 50 to 60 years. About 90% 
of the participants were right-handed. The nature and 
underlying principle of the study were explained to the 
subjects followed by obtaining written informed consent 
in vernacular language.

The included subjects had no glucose intolerance, 
no history of pain and musculoskeletal problems in the 
shoulder, arm or hand, and no documented history of 
trauma or brachial plexus injury, peripheral nerve injury, 
or cervical radiculopathy in the previous 6 months. None 
of the participants was involved in an occupation that 
requires manual handling that can influence the hand grip.
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Participants with a history of cervical spondylosis, 
carpal tunnel syndrome, peripheral nerve injury, and 
cervical radiculopathy during the previous 6 months 
were excluded from the study. Demographic information 
in the form of questionnaire was taken from each subject. 
Weight and height were recorded to calculate BMI. Age 
was calculated in years to the nearest half year. Height to 
the nearest centimeter was recorded in subjects standing 
barefoot on the floor against the wall with their heels 
slightly separated and their buttocks in contact with the 
wall. Their weights were measured in kilograms on a 
portable weighing machine without wearing shoes.

The BMI was calculated using formula: 

BMI (kg/m2) = Wt (kg)/Ht2 (m).

The hand length was measured from the distal crease 
of the wrist to the tip of the middle finger using a flexible 
measuring tape (cm) for both hands. Hand breadth 
measurement was taken in both hands from the radial 
side of the metacarpal D2 (index finger) to ulnar side of 
metacarpal D5 (small finger).3,13

Hand grip strength was measured on the dominant 
hand and nondominant hand using Jamar handheld 
dynamometer. The subject was seated in a straight back 
chair with their feet flat on floor. The shoulder was adducted 
and neutrally rotated, elbow flexed at 90°, and forearm 
was in neutral position with the wrist between 0 and 30° 
extension and between 0 and 15° ulnar deviation. The period 
of the effort did not exceed 5 seconds. A period of 30 seconds 
rest was given between three trials for the dominant hand 
to be tested. The Average of the three trials was calculated.

Means and standard deviations were used to describe 
the participants’ demographic data.

Statistical measures of the mean scores and standard 
deviation were calculated for the baseline measurement 
for each participant. Paired t-test was used for comparing 
data of the subjects.

RESULTS

Table 1 shows descriptive statistics of hand grip strength 
in the dominant hand with selected anthropometric vari-
ables in healthy males and females. Females had lower 
mean variables in height (159.62 cm), weight (67.22 kg), 
BMI (26.43 kg/m2), hand length (17.69 cm), hand breadth 
(7.92 cm), and hand grip strength (25.16 kg) than male 
counterparts (173.46 cm, 71.10 kg, 23.59 kg/m2, 18.79 cm, 
8.47 cm and 32.90 kg respectively). Statistically significant 
(p ≤ 0.001) difference was noted in height (t = 11.77), BMI 
(t = 4.03), hand length (t = 5.12), and hand grip strength 
(t = 6.55).

Table 2 shows descriptive statistics of grip strength 
in nondominant hand with selected anthropometric 
variables in males and females. In nondominant hand, 
the females have lower mean values in height (160 cm), 
weight (67.22 kg), hand length (17.79 cm), and hand grip 
strength (21.64 kg) than males (173 cm, 71.10 kg, 18.83 cm, 
28.62 kg respectively). There was observed higher mean 
value in BMI 26.43 kg/m2 and hand breadth (9.27 cm) in 
females than males (23.59 kg/m2, 8.43 cm respectively). 
Highly significant differences (p ≤ 0.001) were noted 
in height (t = 11.77), hand length (t = 5.55), hand grip 
strength (t = 6.42), and BMI (t = 4.03).

Table 1: Descriptive statistics of grip strength in dominant hand with selected anthropometric variables in males and females

Parameters
Males Females

t-value
Significance

Mean SD Mean SD p-value
Age (years) 55.28 2.83 54.62 2.5 1.2 NS
Height (cm) 173.46 5.74 159.62 6.01 11.77 0.001
Weight (kg) 71.10 9.47 67.22 10.05 1.24 NS
BMI (kg/m2) 23.59 2.74 26.43 4.15 4.03 0.001
Hand length (cm) 18.79 0.92 17.69 0.88 6.12 0.001
Hand breadth (cm) 8.47 0.41 7.92 0.30 7.70 0.001
Total hand grip strength (kg) 32.90 7.60 25.16 3.45 6.55 0.001
SD: Standard deviation; NS: Not significant

Table 2: Descriptive statistics of grip strength in nondominant hand with selected anthropometric variables in males and females

Parameters
Males Females

t-value
Significance

Mean SD Mean SD p-value
Age (years) 55.28 2.83 54.62 2.55 1.22 NS
Height (cm) 173.46 5.74 159.62 6.01 11.77 0.001
Weight (kg) 71.10 9.47 67.22 10.05 1.24 NS
BMI (kg/m2) 23.59 2.74 26.43 4.15 4.03 0.001
Hand length (cm) 18.83 0.95 17.79 0.92 5.55 0.001
Hand breadth (cm) 8.43 0.39 9.27 10.21 0.59 NS
Total hand grip strength (kg) 28.62 6.76 21.64 3.67 6.42 0.001
SD: Standard deviation; NS: Not significant
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Table 3 shows mean, standard deviation, and one-way 
analysis of grip strength and selected anthropometric 
variables in dominant hand of males and females. 
Statistically highly significant (p ≤ 0.001) group differences 
were noted in height (F = 111.42), BMI (F = 10.61), hand 
length (F = 20.13), hand breadth (F = 20.76), and hand 
grip strength (F = 86.29).

Table 4 shows mean, standard deviation, and 
one-way analysis of grip strength and selected 
anthropometric variables in dominant hand of males 
and females. Statistically highly significant (p < 0.001) 
group differences were noted in height (F = 111.42), BMI  
(F = 10.61), hand length (F = 19.15), and hand grip strength 
(F = 85.35).

DISCUSSION

The estimation of hand grip strength is of great impor-
tance as it is an important indicator of overall physical 
strength and health. It assesses the patient’s initial limita-
tion and provides a quick reassessment of patient progress 
throughout the treatment. In our study, 50 healthy Punjabi 
adult males and 50 healthy Punjabi adult females were 
evaluated for grip strength using Jamar dynamometer.

The dominant hand grip strength is stronger than that 
of nondominant hand in both groups, and this finding 
was similar to the result of other studies. Hand grip 
strength is a physiological variable that is affected by a 
number of factors including age, gender, and body size 
among others.14,15

Hand grip strength was more in males as compared 
with females in both dominant and nondominant hands, 
and this could be due to physiological differences 
between them.16,17

The study also investigated the correlation between 
hand grip strength and anthropometric variables like 
height, weight, BMI, and hand dimensions (hand length 
and hand breadth) in both groups (males and females) 
in both dominant and nondominant sides.

In the dominant hand in both males and females, 
hand grip strength positively correlated with height, BMI, 
hand length, and hand breadth. Other researchers18 had 
also found similar results with some parameters, wherein 
dominant hand grip strength was found to be positively 
correlating with hand length and hand breadth, but a 
nonsignificant association was found with height and BMI.

On the nondominant side, in both study groups, hand 
grip strength positively correlated with height, BMI, 
hand length, while nonsignificant correlation was found 
with hand breadth. This finding partially supports and 
partially contrasts with the findings of study,19 which 
states that on the nondominant side, hand grip strength 
positively correlates with height, weight, and hand 
length, but not with BMI and hand breadth.

Limitations

The major limitation of this study is sample size. Also, 
cross-sectional studies like this cannot determine the 
longitudinal course of individual grip strengths.

Table 3: Descriptive statistics of grip strength in dominant hand with selected anthropometric variables and f-value  
(ANOVA) in males and females

Parameters
Males Females

f-value
Significance

Mean SD Mean SD p-value
Age (years) 55.28 2.83 54.62 2.5 0.56 NS
Height (cm) 173.46 5.74 159.62 6.01 111.42 0.001
Weight (kg) 71.10 9.47 67.22 10.05 1.72 NS
BMI (kg/m2) 23.59 2.74 26.43 4.15 10.61 0.001
Hand length (cm) 18.79 0.92 17.69 0.88 20.13 0.001
Hand breadth (cm) 8.47 0.41 7.92 0.30 20.76 0.001
Total hand grip strength (kg) 32.90 7.60 25.16 3.45 86.29 0.001
SD: Standard deviation; NS: Not significant

Table 4: Descriptive statistics of grip strength in nondominant hand with selected anthropometric variables and f-value  
(ANOVA) in males and females

Parameters
Males Females

f-value
Significance

Mean SD Mean SD p-value
Age (years) 55.28 2.83 54.62 2.55 0.56 NS
Height (cm) 173.46 5.74 159.62 6.01 111.42 0.001
Weight (kg) 71.10 9.47 67.22 10.05 1.72 NS
BMI (kg/m2) 23.59 2.74 26.43 4.15 10.61 0.001
Hand length (cm) 18.83 0.95 17.79 0.92 19.15 0.001
Hand breadth (cm) 8.43 0.39 9.27 10.21 0.82 NS
Total hand grip strength (kg) 28.62 6.76 21.64 3.67 85.35 0.001
SD: Standard deviation; NS: Not significant
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CONCLUSION

The present study provides a sample of healthy adult male 
and female data on hand grip strength for clinical use and 
hand rehabilitation. It explored the relationship between 
grip strength, hand length, and hand breadth. Hand length 
and hand breadth should be well thought-out for hand 
grip strength measurements in the older age group, since 
these anthropometric measures could affect the results of 
treatment and control hand function training. The present 
study provides therapists with valuable information about 
the treatment in a clinical setting while devising a program 
that involves grip activities for the aged.

ACKNOWLEDGMENTS

The authors would like to acknowledge the participation 
of study subjects and thank them wholeheartedly.

REFERENCES

	 1.	 Oseloka IA, Bello BM, Oliver HW, Abraham MS, Emmanuel UU,  
Abraham MS. Association of handgrip strength with body 
mass index among Nigerian students. IOSR J Pharm Biol Sci 
2014 Feb;9(1):1-7.

	 2.	 Nag A, Nag PK, Desai H. Hand anthropometry of Indian 
women. Indian J Med Res 2003 Jun;117:260-269.

	 3.	 Wiles CM, Kauni Y, Nichklin J. Laboratory testing of muscle 
function in the management of neuromuscular disease.  
J Neurol Neurosurg Psychiatry 1990 May;53(5):384-387.

	 4.	 Yee-Moon Wang A, Sanderso JE, Man-Mei Sea M, Wang M, 
Woo J. Hand grip strength unlike other nutrition parameters, 
predicts circulatory congestion in pertained dialysis patient. 
Nephral Dial Transplant 2010;1:1-7.

	 5.	 Clerke AM, Clerke JP, Adams RD. Effects of hand shape on 
maximal isometric grip strength and its reliability in teenag-
ers. J Hand Ther 2005 Jan-Mar;18(1):19-29.

	 6.	 Martin JA, Ramsay J, Hughes C, Peters DM, Edwards MG. 
Age and grip strength predict hand dexterity in adults. PLoS 
One 2015 Feb;10(2):e0117598.

	 7.	 Koley S, Pal Kaur S. Correlations of hand grip strength  
in selected hand-arm anthropometric variables in Indian 

interuniversity female volleyball players. Asian J Sports Med 
2011 Dec;2(4):220-226.

	 8.	 Gill SP, Sandhu R, Dimple, Dhillon SK, Arora AK. Hand grip 
strength in patients with type 2 diabetes mellitus. Pak J Physiol 
2016 Sep;12(2):19-21.

	 9.	 Koley S, Singh J, Sandhu JS. Anthropometric and physiological 
characteristics on Indian inter-university basketball players. 
J Hum Sport Exerc 2010 Jul;5(3):389-399

	 10.	 Liao K-H. Hand grip strength in low, medium, and high body 
mass index males and females. Middle East J Rehabil Health 
2016 Jan;3(1):e53229.

	 11.	 Lad UP, Satyanarayana P, Shisode-Lad S, Siri S, Ratna Kumari N.  
A study on the correlation between the body mass index 
(BMI), the body fat percentage, the handgrip strength and 
the handgrip endurance in underweight, normal weight 
and overweight adolescents. J Clin Diagn Res 2013 Jan;7(1): 
51-54.

	 12.	 Vianna LC, Oliverea RB, AraujoCG. Age related decline in 
hand grip strength differs according to gender. J Strength 
Cond Res 2007 Nov;21(4):1310-1314.

	 13.	 Jürimäe T, Hurbo T, Jürimäe J. Relationship of Hand grip 
strength with anthropometric and body composition variables 
in prepubertal children. Homo 2009;60(3):225-238.

	 14.	 Bansal N. Hand grip strength: normative data for young 
adults. Indian J Physiother Occup Ther 2008 Apr;2(2):29-33.

	 15.	 Vaz M, Hunsberger S, Diffey B. Prediction equations for 
handgrip strength in healthy Indian male and female subjects 
encompassing a wide age range. Ann Hum Biol 2002 Mar-
Apr;29(2):131-141.

	 16.	 Parvatikar VB, Mukkannavar PB. Comparative study of grip 
strength in different positions of shoulder and elbow with 
wrist in neutral and extension positions. J Exerc Sci Physiother 
2009 Jan;5(2):67-75.

	 17.	 Kubota H, Demura S. Gender differences and laterality in 
maximal hand grip strength and controlled forced exertion 
in young adults. Health 2011 Nov;3(11):684-688

	 18.	 Koley S, Singh AP. An association of dominant hand grip 
strength with some anthropometric variables in Indian col-
legiate population. Anthropol Anz 2009 Mar;67(1):21-28.

	 19.	 Shah UN, Sirajudeen MS, Somasekaran PK, Mohasin N, 
Shantaram M. The association of Hand grip strength and 
hand dimensions in healthy Indian females. Int J Curr Res 
Rev 2012 Jan;4(2):36-42.




