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Introduction: Health-related physical fitness requires muscular strength to perform physical 
activities. The handgrip test is used to assess the muscular strength of the hand. The flexor 
muscle strength in palmar, thenar, and hypothenar areas of the hand collectively form 
the Handgrip Strength (HGS). However, the extensor mechanism, including the intrinsic 
musculature, plays a minor role in producing handgrip strength. Also, each finger plays an 
essential role in handgrip strength. This study aims to identify the association between the 
handgrip strength and the handspan of the dominant and non-dominant hands of undergraduate 
physical therapy students.

Materials and Methods: A cross-sectional observational study was conducted on 
undergraduate physical therapy students. Different public and private physical therapy schools 
and universities in Karachi City, Pakistan were chosen to collect the data with an estimated 
sample size of 100 undergraduate physical therapy students. The sampling was done by the 
non-probability convenient sampling method. The inclusion criteria were undergraduate 
physiotherapy students (from both genders) and willing to participate in the study. 

Results: The Pearson test was used to determine the significant correlation between handgrip 
strength and handspan. The results showed the mean and standard deviation of handgrip 
strength (dominant hand) was 25.96±11.538, of handgrip strength in Kg (non-dominant hand) 
was 24.93±12.336, and of handspan length in Cm of the dominant hand was 20.2910±1.78671. 
The present study showed a positive association between handgrip strength and handspan. The 
handgrip strength of the non-dominant hand was higher than the dominant handgrip strength 
values. Handspan was also higher in the non-dominant hand compared with the dominant 
hand, but this difference is not significant.  

Conclusion: The handgrip strength of physical therapy students had a positive association 
with the handspan. The handspan and dominant hand influence handgrip strength. 
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1. Introduction

uscular strength is one of the compo-
nents of health-related physical fitness 
and refers to the ability to perform ac-
tivities that need muscular force. Hand-
grip is one of the standard tests to assess 

muscular strength of the hand [1]. Handgrip Strength 
(HGS) is a summation of the power of the flexor muscles 
of the palmar, thenar, and hypothenar areas of the hand. 
The extensor mechanism, including the intrinsic muscu-
lature, plays a minor role in producing handgrip strength. 
However, each finger plays an essential role in hand-
grip strength. Several research studies were conducted 
to identify the contribution of each finger on handgrip 
strength [2, 3]. Muscles hypertrophy, range of motion, 
gender, and types of muscle fiber, muscles coordination, 
and muscles shortening velocity are the internal factors 
that affect muscular strength. Besides, internal factors, 
some external factors like motivation, type of training, 
time of day, and anabolic steroids also affect muscular 
strength [4]. Handgrip strength is a predictor of several 
diseases, such as heart, cerebrovascular, cognitive disor-
ders, and a higher risk of fractures. Several studies have 
supported the correlation of handgrip with nutritional 
status, bone mineral content, hand length, body mass in-
dex, age, and upper arm circumference [5]. 

Handgrip strength declines after midlife [5]. Handgrip 
strength is usually measured with a handgrip dynamom-
eter. It gives reliable and useful information about over-
all health [1]. The handgrip strength test is a simple and 
economical method to assess handgrip strength. The test 
results also provide practical information about muscles, 
bone, nerve, and joint disorders [6]. A weak handgrip is 
a predictor of poor clinical outcomes; even a weak hand-
grip with aging predicts functional limitation, disability, 
and other health-related complications like cardiovascu-
lar diseases [7]. Handgrip assessment helps evaluate the 
patient’s weakness and also his or her progress during 
the rehabilitation phase and the effectiveness of the treat-
ment [5].

Generally, handgrip strength is done on the dominant 
hand to identify the highest strength value. Studies sup-
port 10% higher handgrip strength of the dominant hand 
as compared to non-dominant hand [8]. Hand length, 
hand shape, and body height ratio determine grasping 
capability while palmar length and width ratio, and other 
anthropometric parameters determine grip strength [9]. 
The effects of hand dimensions like finger span, finger 
lengths, perimeters of the hand, and hand shape were 
also studied in different populations [10]. One study 

was conducted to evaluate HGS and handspan among 
healthy adults [5].

Another study was conducted to identify the associa-
tion between HGS and anthropometric measurements. 
Results found that dominant and non-dominant handgrip 
is positively associated with height, weight, hand span, 
wrist circumstance. Also, hand length is associated with 
a handgrip, while body mass index and handspan have 
no significant association with handgrip in healthy In-
dian females [11].

A study was conducted to investigate the handgrip 
strength and grip control strength as a predictor of up-
per extremity function. The study concluded that HGS 
was influenced by hand size and grip span in both hands 
and for optimal grip span dynamometer should be ad-
justed when performing the HGS assessment test [8].  
Physiotherapists should have good grip strength for mo-
bilization, manipulation, transferring, and ambulation. 
The nursing profession needed a firm hand grip to move 
or lift or inject drugs to the patient. The importance of 
handgrip strength varies in the different health care pro-
fessions. However, it is an essential factor for planning 
and evaluating rehabilitation outcomes [12].

There is no evidence of published scientific articles on 
the association between hand span and handgrip strength 
among physical therapy students in Karachi, Sindh. The 
study aims to identify the association between handgrip 
strength and a hand span of dominant and non-dominant 
hand among undergraduate physical therapy students. 

2. Methods

A cross-sectional observational study was conducted 
on undergraduate physical therapy students. The study 
data were collected from different public and private 
physical therapy schools and universities in Karachi, 
with an estimated sample size of 100 undergraduate 
physical therapy students. The sampling was done by 
a non-probability convenient sampling method. The 
participants were selected with the following inclusion 
criteria: undergraduate physical therapy students, both 
genders (male and female), willingness to participate in 
the study. Participants would be excluded from the study 
if they were unable to give consent or have any cognitive 
deficits, those with a recent hand injury or fracture, sub-
jects with hand deformity, and those who were unwilling 
to participate.

M
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Study Procedure

Each participant signed written informed consent be-
fore data collection. Dynamometer and measuring scale 
were used as an assessment tool.

Handspan

Handspan was measured in Cm on the dominant hand 
of the participants from the tip of the thumb to the tip of 
the small finger with the hand opened as wide as pos-
sible.

Handgrip Strength

The maximum handgrip strength was measured with 
a handgrip dynamometer. During taking measurements, 
participants maintained the standard bipedal position 
during the entire test with the arm and upper arm at a 
90° C. Each participant performed the test three times 
approximately for  3 s, then relaxed, and next does the 
same procedure for three more times. Participants took 
a 10-s break between each repetition the reading was 
noted in Kg.

3. Results

The collected data were analyzed in SPSS 23.0. De-
scriptive analyses were also calculated. The Pearson 
test was used to determine the significant correlation 
between handgrip strength and handspan.

Table 1 shows the mean and standard devia-
tion of handgrip strength in Kg (dominant hand) is 
25.96±11.538, handgrip strength in Kg (non-dominant 
hand) is 24.93±12.336, handspan of dominant hand in 
Cm 20.2910±1.78671.

Table 2 shows the results of the Pearson correlation 
of handgrip and handspan; the value of the Pearson 
handgrip (dominant hand) and handgrip (non-dominant 
hand) is 0.940 with the 0.000 level of significance (cor-
relation is significant at the level of 0.01 level). Also, 
the value of the Pearson handgrip (non-dominant hand) 
and handspan are 0.714 with 0.000 level of significance 
(correlation is significant at the level of 0.01 level).

4. Discussion

The preliminary aim of this study is to identify the as-
sociation between handgrip strength and the handspan 

Figure 1. Measurement of handspan of a participant Figure 2. Measurement of handgrip strength of a participant 
via dynamometer

Table 1. Mean±SD of Handgrip and Handspan of dominant and non-dominant hand measurements

Variables N Min. Max. Mean±SD

Handgrip strength in Kg (dominant hand) 100 10 55 25.96±11.538

Handgrip strength in Kg (non-dominant hand) 100 6 55 24.93±12.336

Handspan in Cm (dominant hand) 100 17.00 24.00 20.2910±1.78671
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of the dominant and non-dominant hand of the under-
graduate physical therapy students. The participants 
were selected via non-probability convenient sampling 
techniques. The present study showed a positive associa-
tion between Handgrip Strength (HGS) and handspan. 
The handgrip strength of the non-dominant hand was 
higher than the right handgrip strength values. Handspan 
was also higher in the non-dominant hand compared to 
the dominant hand, but it is not significant [13].

In another study, a positive correlation was found be-
tween handgrip strength and handspan among healthy 
adults. Furthermore, a significant difference was found 
between handgrip and handspan, in different age groups 
[5]. Moreover, the study found a positive correlation be-
tween handgrip strength and hand span. 

A study was conducted to evaluate HGS and handspan 
among healthy adults. The results revealed that the hand 
span is positively associated with handgrip strength 
[5]. One study was conducted to evaluate the handgrip 
strength and grip control strength as the predictors of up-
per extremity function. The findings revealed that hand 
size is positively associated with the highest handgrip 
strength in both hands but significantly affect grip con-
trol strength. The study concluded that HGS was influ-
enced by hand size and grip span in both hands, and for 
optimal grip span, the dynamometer should be adjusted 
when performing the HGS assessment test [6].

5. Conclusion

The handgrip strength of physical therapy students had 
a positive association with their handspan. The handgrip 
strength should be improved among physical therapist 
students because, in the future, these physical therapists 
need hand strength for proper force implications for the 
manual therapy and management of their patients. Fur-

ther studies need to be conducted to identify the associa-
tion of handgrip strength with other variables.  
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