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Abstract: The handgrip strength determines the overall physical health and muscle function of the hand. 

Nowadays in Bangladesh, female laborers are an important source of work force in many industries. Laborers 

require more handgrip strength to perform their daily work efficiently. Besides, hand is the part of the body that 

directly related with handgrip strength, so, the hand dimensions are deemed essential to investigate. Therefore 

this study is to investigate the association of the dominant handgrip strength with the hand dimensions like hand 

length, hand breadth, hand span, palm length, palm breadth and wrist breadth of adult Bangladeshi female 

laborers. Hundred (100) adult female laborers aged between 18 to 45 years, residing in different slums in Dhaka 

city of Bangladesh were the participants of the present research. Six selected hand dimensions of the right side 

were measured using the digital slide caliper by direct physical procedure and dominant handgrip strength was 

measured using a digital handgrip dynamometer. The associations of the dominant handgrip strength with the 

selected six hand dimensions were tested using Pearson’s correlation coefficient test. The mean value of the 

dominant handgrip strength of the laborers was 25.6 kg. In present research, the dominant handgrip strength was 

positively associated with the six selected hand dimensions (hand length, hand breadth, hand span, palm length, 

palm breadth and wrist breadth). However, the association of dominant handgrip strength with the breadth of 

hand, palm and wrist reached up to significant level individually. Besides, to get desired success in work of a 

female laborer, it is important to see the hand anthropometry and handgrip strength, because, better handgrip 

strength lead to better performance in work. 
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1. Introduction 

In human body, the hand is one of the complex and beautiful pieces of natural engineering (McGavin, 2014). It 

has the capability of wide variety of functions, including gross and fine motor functions and also has the 

capability of relaying sensory information to the brain about the temperature, the shape and texture of objects 

(Barut et al., 2008). However, fine motor movements enable us to perform delicate tasks, such as holding small 

objects or performing detailed work. Besides, the fingers of hand help to judge how firmly to hold anything. 

Only human can bring the thumbs across the hand to connect with other fingers to make a forceful handgrip 

(Almecija and Sherwood, 2018). Therefore, the handgrip is the result of forceful flexion of all finger joints with 

the maximum voluntary force that the participant can exert under normal biokinetic conditions, which uses 

several muscles in hand and forearm (Koley and Kaur, 2010). Handgrip strength is an important indicator of the 

overall body strength of an individual (Neves et al., 2017). Moreover, hands are important tools for performing 

various works. Its morphological and functional properties play an important role in performance. For a 

developing country like Bangladesh, female laborer is a great source of working manpower of Bangladesh in 
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many industries, construction works, field works and even in household works (Islam, 2018). On the other hand, 

the size of the female labor force in Bangladesh has increased at a significantly higher rate than that of the male 

from 2015-16 (Islam, 2018). Laborers require more handgrip strength to perform their daily work efficiently. 

Therefore, without adequate handgrip and forearm strength, the works do not meet its desired success. Human 

hands are the part of the body that directly related with the handgrip strength. So, the investigation of the 

association between hand dimensions and dominant handgrip strength is essential. In clinical practice, handgrip 

strength is a screening tool for women at risk of osteoporosis, musculoskeletal deformities, and neuromuscular 

disorders, evaluation of pre- and post-operative patients (Fallahi and Jadidian, 2011). Besides, handgrip strength 

is used in the investigation and follow-up of a patient with musculoskeletal and neuromuscular disease of the 

upper limb and also important in determining the efficacy of different treatment strategies of hand and hand 

rehabilitation (Oseloka et al., 2014). Moreover, in musculoskeletal, nervous, or joint disorders the handgrip 

strength test is a simple and economical test that gives practical information (Bansode et al., 2014). However, 

normative values of the dominant handgrip strength of the western countries and different ethnic groups might 

not be applicable for Bangladeshis because of differences in socio-cultural aspects. Therefore, such type of 

research was planned to provide a baseline quantitative data on the dominant handgrip strength as well as to find 

out the association of dominant handgrip strength and some selected hand dimensions in Bangladeshi female 

laborers. 

 

2. Materials and Methods  

2.1. Research design 

A cross-sectional study was carried out in 100 adults Bangladeshi female laborers aged between 18 to 45 years, 

residing different slum areas at Mirpur in Dhaka city during March 2019 to February 2020. All measurements 

were taken during a particular time (3 pm to 6 pm) of the day to prevent diurnal variations. Data analysis was 

carried out in the Department of Anatomy, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka. 

In the study, right-handed participant was selected. Participants with the history and physical features of any 

congenital anomaly, genetic disorder, neurological disorder, endocrine disorder, autoimmune disorder, trauma, 

surgery, musculoskeletal impairment that can affect the hand anthropometry was excluded from the current 

research. The ethical clearance was obtained from Institutional Review Board of BSMMU. 

 

2.2. Anthropometric measurements 

To measure hand dimensions, the participants was asked to place the hand on a table and the dimensions were 

measured with a digital sliding caliper. The length of the hand was measured as the linear projected distance 

from the mid-point of the distal wrist crease to the most anterior projecting point on the middle finger. The 

breadth of the hand was measured as the linear projected distance of the hand between the most lateral point on 

the head of second metacarpal bone and the most medial point of the head of fifth metacarpal bone. The hand 

span was measured as linear distance from the tip of the thumb to the tip of the little finger, when the hand was 

placed on a flat surface and fingers were abducted and extended as far as possible. The palm length was 

measured from the midpoint of the distal wrist crease to the midpoint of the proximal or basal crease of the 

middle finger. The palm breadth was measured as a linear distance extending from the lateral end of the 

proximal transverse crease of the palm or thinner crease that cuts the radial border of the hand to the medial end 

of the distal transverse crease of the palm that cuts the ulnar border of the hand. The wrist breadth was measured 

as the distance between the ulnar and radial styloid processes of the hand. The handgrip strength of dominant 

hand was measured using a standard adjustable digital handgrip dynamometer (Camry, Model no. EH 101). 

Before taking the measurement, the participant was asked to stand comfortably with the shoulder adducted and 

neutrally rotated and elbow in full extension. After taking a deep breath, the participant was requested to hold 

the handgrip dynamometer freely in dominant hand without any support, and not touching her trunk (Figure 1). 

Then, the participant was asked to squeeze the handle of dynamometer with maximum strength as hard as 

possible without moving the body and hold it for 4- 5 seconds. The instrument automatically records the highest 

measurement in kilogram during the whole procedure and displays that in monitor. After 30 seconds break the 

participant was again requested to repeat the procedure.  

 

2.3. Statistical analysis 

The statistical analysis was performed using SPSS software (version 24.0) and the association of the dominant 

handgrip strength with the selected six hand dimensions were tested using Pearson’s correlation coefficient test. 
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3. Results and Discussion 

In Table 1, the mean values as well as ranges of the hand dimensions and dominant handgrip strength of 

Bangladeshi female laborers were described. The mean length, breadth and span of the hand were 16.47±0.57 

cm, 7.11±0.34 cm and 17.35±0.76 cm respectively. The mean breadth of the wrist was 4.80±0.26 cm. Again, the 

mean length and breadth of the palm were 9.42±0.39 cm and 7.54±0.33 cm respectively. The mean dominant 

handgrip strength was 25.59±3.24 kg.  

The correlation coefficient (r) and p- value of the selected hand dimensions shown in Table 2. Correlations of 

the dominant handgrip strength (DHGS) with each of the selected hand dimensions were positive but the 

correlation of dominant handgrip strength with the breadth of hand (r = 0.373; p = 0.000), palm (r = 0.194; p = 

0.000) and wrist (r = 0.562; p = 0.000) reached up to significant level individually. However, the correlation of 

dominant handgrip strength with the length (r = 0.168; p = 0.094), span of hand (r = 0.145; p = 0.150) and 

length of palm (r = 0.194; p = 0.053) were weak. 

The correlations of the dominant handgrip strength with each of the selected hand dimensions of Bangladeshi 

female laborers were assessed and displayed using scatter diagrams in Figure 2 to Figure 7. In present research, 

the dominant handgrip strength had non-significant positive correlation with the length of the hand (r = +0.168, 

r2 = 0.028, p = 0.094); with the hand span  

(r = +0.145, r2 = 0.021, p = 0.150) and with the length of the palm (r = +0.194, r2 = 0.038, p = 0.053) 

individually. But the dominant handgrip strength had significant positive correlation with breadth of the hand (r 

= +0.373, r2 = 0.139, p = 0.000), with breadth of wrist (r = +0.562, r2 = 0.316, p = 0.000) and with breadth of 

palm (r = +0.423, r2 = 0.179, p = 0.000) individually. 

In the present research, in female laborers, there was a positive significant association was found between the 

dominant handgrip strength and the hand breadth. But, the correlation of the dominant handgrip strength with 

the length of the hand and hand span were positive individually but non-significant. Similarly Rawat et al. 

(2016) found a significant correlation was between the handgrip strength and the hand breadth rather than the 

hand length of 375 Indian office going females. The finding of the present research also consistent with several 

researches (Vivekanand et al., 2016; Sandhu et al., 2017). In contrast, Shah et al. (2012) observed that there is a 

significant association between the handgrip strength with all hand dimensions (hand length and span) except 

hand breadth. Koley and Singh (2009) established that the dominant handgrip strength significantly correlated 

with hand length and breadth in 18-25 years aged healthy Indian collegiate females. The contradictory finding 

of Shah et al. (2012) and Koley and Singh (2009) with the present research was unknown. 

In case of hand span, Bansode et al. (2014) agreed that the dominant handgrip strength had a significant 

association with the hand span on 121 Indian healthy adult populations. Ruiz et al. (2006) showed that hand 

span influences the handgrip strength. Those finding were similar to present research. After repeated workload 

the muscle mass is increased, which lead to increase handgrip strength. Thus, a muscle with a large cross-

sectional area is able to produce maximal force during working (Rawat et al., 2016).  A large hand span 

provides a large surface area during grasping an object in a grip associated work. In the present research, female 

laborers often do much work which require the more grip strength.  

In female laborers, a positive significant correlation was found between the dominant handgrip strength and the 

wrist breadth. The finding of the present research was in accordance with Shah et al. (2012) conducted a 

research on 50 Indian females, where there was a significant correlation between the dominant handgrip strength 

and wrist breadth. To generate adequate strength, functional efficacy of wrist breadth is important. According to 

the present research, increased wrist breadth was directly related to increased handgrip strength of female 

laborers.  

In this research, a positive significant correlation was found between the dominant handgrip strength and the 

palm breadth in the female laborers. But there was a positive non-significant correlation was observed between 

the dominant handgrip strength and palm length of the participants. The finding of present research was 

consistent with the findings of 40 male athletes and 40 non-athletes in Iran, observed by Fallahi and Jadidian 

(2011). As, after repeated workload the muscle mass is increased, which lead to increase handgrip strength 

(Aadahl et al., 2011). Besides, a muscle with a large cross-sectional area is able to produce maximal force 

during working.  Moreover, the muscle of the palm is ‘pennate’ in shape, which allows producing more force 

during griping activity. Because of more use of palm by the female laborers, the muscles of palm become 

hypertrophied, thus cause increased in palm breadth. In addition, in the present research, each participant of 

female laborers had the history of doing their selected work since at least one year. 

 

 

 



Asian J. Med. Biol. Res. 2021, 7 (3)    
 

 

233 

Table 1. Values of the hand dimensions and dominant handgrip strength in Bangladeshi female laborers 

(n = 100).  

 
Variable Range Mean (±SD)* 

 Length of the hand (cm) 15.05 – 18.55 16.47 (±0.57) 

Breadth of the hand (cm) 6.10 – 7.76 7.11 (±0.34) 

 Hand span (cm) 15.94 – 20.60 17.35 (±0.76) 

Breadth of the wrist (cm) 4.15 – 5.85 4.80 (±0.26) 

Length of the palm (cm) 8.64 – 10.42 9.42 (±0.39) 

Breadth of the palm (cm) 6.70 – 8.16 7.54 (±0.33) 

Dominant handgrip strength (kg) 18.03 – 37.8 25.59 (±3.24) 

SD*: Standard Deviation 

 

Table 2. Correlation coefficient of the dominant handgrip strength (DHGS) with the hand dimensions of 

Bangladeshi female laborers (n = 100). 

 

Variable Correlation coefficient (r) 
Significance (p value) of 

correlation with DHGS 

 Length of the hand (cm) 0.168 0.094 

Breadth of the hand (cm) 0.373 0.000 

 Hand span (cm) 0.145 0.150 

Breadth of the wrist (cm) 0.562 0.000 

Length of the palm (cm) 0.194 0.053 

Breadth of the palm (cm) 0.423 0.000 

If p ≤ 0.05, it is considered as significant. 

 
 

 

 
 

Figure 1. Procedure of measuring the dominant handgrip strength using digital handgrip dynamometer. 
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Figure 2. Non-significant positive correlation (r = +0.168, r
2 

= 0.028, p = 0.094) of the dominant handgrip 

strength with the length of the hand of Bangladeshi female laborers. 

 

 

 
 

Figure 3. Significant positive correlation (r = +0.373, r
2 

= 0.139, p = 0.000) of the dominant handgrip 

strength with breadth of the hand of the Bangladeshi female laborers. 
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Figure 4. Significant positive correlation (r = +0.562, r
2 

= 0.316, p = 0.000) of the dominant handgrip 

strength with breadth of the wrist of the Bangladeshi female laborers. 

 

 

 
 

Figure 5. Non-significant positive correlation (r = +0.145, r
2 

= 0.021, p = 0.150) of the dominant handgrip 

strength with hand span of the Bangladeshi female laborers. 
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Figure 6. Non-significant positive correlation (r = +0.194, r
2 

= 0.038, p = 0.053) of the dominant handgrip 

strength with length of the palm of the Bangladeshi female laborers. 

 

 

 
 

Figure 7. Significant positive correlation (r = +0.423, r
2 

= 0.179, p = 0.000) of the dominant handgrip 

strength with breadth of the palm of the Bangladeshi female laborers. 

 

4. Conclusions 

In present research, the dominant handgrip strength was positively associated with the six selected hand 

dimensions (hand length, hand breadth, hand span, palm length, palm breadth and wrist breadth). However, the 

association of dominant handgrip strength with the breadth of hand, palm and wrist reached up to significant 

level individually. Furthermore, to get desired success in work of a female laborer, it is important to see the 

body measurements and handgrip strength. Because, better handgrip strength lead to better performance in 

work. The results of the present research can provide a baseline data for a normative representation regarding 

selected hand dimensions and dominant handgrip strength of Bangladeshi female laborers, which is necessary in 
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clinical practice of neurological, musculoskeletal disease and upper limb rehabilitation. It is also helpful for 

physiotherapist, nutritionist and possible screening of other health issues. Besides, it may help in developing 

different kinds of hand machine and tools for females. These should encourage others in taking up further 

research in this field. 
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