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function anthropometric traits; weight, height, hand 
length.[2,4‑7] Some studies found a correlation between grip 
strength and hand performance. Although in theory, one 
would believe the two are correlated but more studies 
may be necessary from other populations. The information 
related to the correlations of hand‑anthropometry and grip 
strength in Hausas community is scanty. The information 
on correlations between HGS and hand dimensions among 
Kano metropolis indigence is nonexistent. For many games 
such as volleyball and basketball in which the use of the 
hand is essential, hand morphology, and grip strength 
may be of functional significance for effective performance. 

INTRODUCTION

The power of hand grip is the result of forceful flexion of 
all finger joints with the maximum voluntary force that 
the subject can exert under normal biokinetic conditions.[1] 
Handgrip strength (HGS) is an anthropometric variable that 
is affected by a number of factors including age, gender, 
and body size.[2] The human hand is unique in being free of 
habitual locomotor duty and devoted entirely to functions 
of manipulation.[3]

Many of the research studies correlated grip strength to 
various other physical variables including nutritional 
status, rotator cuff weakness, fatigue, overall physical 
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Abstract

Background: Handgrip strength (HGS) is an anthropometric variable that is affected by a 
number of factors including age, gender, and body size. Aim: This study was designed 
to determine the gender differences in HGS and hand dimensions of secondary schools 
students in Kano metropolis. Materials and Methods: A cross‑sectional study carried out 
on Hausas of Kano Metropolitan. Seven hundred and ten (340 males and 370 females) 
participated in the study. The hand dimensions were measured using digital vernier 
caliper. The HGS of right and left hands were measured using a standard adjustable 
digital hand grip dynamometer at sitting position. Descriptive statistics (mean ± standard 
deviation) was used to express the data. Independent sample t‑test was used to find 
differences. Statistical significance was declared at P < 0.05. Data were analyzed using 
SPSS (IMB, Corporation, NY, USA) version 20. Results: A significant difference was 
observed among 17–18 and 19–20 age groups in the right‑handed female participants 
with no such differences in the left‑handed female participants. For 17–18 aged groups, 
the significant difference exists between the sexes in HGS and hand dimensions. In 
19–20 age groups, similar pattern of significant difference was noticed in HGS and hand 
dimensions. Conclusion: It was concluded that function of HGS is the function of good 
hand dimension and body variable and vice versa. Age provided to be a factor that may 
influence the grip strength and hand dimension among Hausas.
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Therefore, reference data on various forms of hand 
dimension and HGS may be of paramount importance in 
solving problems associated with hand games and injuries.

The estimation of HGS is of immense importance in 
determining the efficacy of different treatment strategies 
of hand and also in hand rehabilitation. The reliability and 
valid evaluation of HGS is also of paramount importance 
in determining the effectiveness of various surgical and 
treatment procedure. The grip strength is also of use as a 
functional index of nutritional status of an individual. The 
data on hand dimension can be used for the designing of 
suitable hand tools, orthotics, gloves, etc., for the Hausas. 
The assessment of HGS may be used in the investigation 
and follow‑up of patients with neuromuscular disease. 
Many exercises in gyms and fitness centers across the 
country indirectly work on individuals grip. Other 
exercises such as deadlifts, bent over rows among others 
also depend on the athlete’s level of grip strength. The 
aim of the study is to investigate the sexual dimension in 
HGS and selected hand dimension among Hausas of Kano 
metropolis.

MATERIALS AND METHODS

Study location
The study was conducted in Kano metropolis of Nigeria, 
which is located between latitude 12.2° North and 
longitude 9.4° East with the Kano city as the capital of the 
state [Figure 1]. Hausa is the lingua franca, but English is the 
official language. Kano is a city in Nigeria and the capital 
of Kano is Kano metropolis in Northwestern Nigeria. Its 
metropolitan population is the second largest in Nigeria after 
Lagos. The Kano Urban area covers 137 km2 and comprises 
six local government area (LGAs) ‑ Kano Municipal, Fagge, 
Dala, Gwale, Tarauni, and Nassarawa ‑ with a population of 
2163,225 at the 2006 Nigerian census. The Metropolitan area 

covers 499 km2 and comprises eight LGAs‑the six mentioned 
above plus Ungogo and Kumbotso ‑ with a population of 
2828,861 at the 2006 Nigerian census  (NPC/FGN 2006). 
The principal inhabitants of the city are Hausa people. As 
in most parts of Northern Nigeria, the Hausa Language is 
widely spoken in Kano.

Subjects
Sampling was done randomly. The stratified sampling 
technique was used to collect data from twelve selected 
secondary school in Kano metropolis. The sample size for 
this study was 710 subjects comprising both male  (340) 
and female  (370) students from secondary schools of 
the metropolis. Criteria for inclusion were no restriction 
of movement in the upper limbs and no history of the 
inflammatory joint disease, neurological disorder, or injury 
to the upper or lower extremity by self‑report. All the 
subjects were apparently healthy and within the age range 
of 15–20 were included in the study. The exclusion criteria 
were any subject with congenital deformities diseases 
or injuries in the hands and body parts. Any participant 
outside the age range was excluded from the study and 
also anybody who did not sign the consent form. Ethical 
approval was obtained from the committee on ethics from 
Kano State Hospital Management Board. Introduction 
letter was used to seek for permission at selected secondary 
schools in Kano metropolis.

Anthropometry
Hand dimension was measured using digital vernier caliper. 
Hand length was measured as the perpendicular distance 
from the tip of the middle finger to the wrist crease baseline. 
For the length of the 3rd digit (D3), a perpendicular distance 
from the tip of the D3 to ventral proximal crease this was 
used to determine the plamar length. The palmar length was 
calculated as hand length minus the D3 length (that is the 
distance from the midpoint of the distal wrist crease to the 
midpoint of the proximal digit crease). Palmar width was 
also considered as the distance between the radial side of 
metacarpal D2 (index finger) and ulnar side of metacarpal 
D5 [Figure 2].

The right and left grip strength were measured using 
a digital hand grip dynamometer  (Model EH101, 

Figure 1: Map of Nigeria showing the location of Kano metropolis
Figure 2: Procedure for measuring hand dimensions ([a] third digit 
length [b] palmar breath)
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Camry, China) at sitting position with shoulder 
adducted and neutrally rotated and elbow in semi‑flex 
position  [Figure  3]. The subjects were asked to put 
maximum force on the dynamometer. The value was 
recorded to the nearest 0.1 kg.

Statistical analyses
The data were expressed as mean  ±  standard deviation. 
Sexual dimorphism in HGS and digit length were 
determined using independent sample t‑test. The analysis 
was done using SPSS version 20  (IBM Corporation, NY, 
USA). Statistical significance was declared at P < 0.05.

RESULTS

A statistically significant  (P  <  0.005) sexual dimorphism 
in hand length, palmer length, and palmer width was 
observed. Higher mean value (P < 0.05) was recorded among 
male participants in both right‑  and left‑hand variable 
among three age groups, 15–16 [Table 1], 17–18 [Table 2] 
and 19–20 [Table 3].

Figures  4 and 5 show a statistically significant sex 
differences were also observed with respect to HGS in 
both right  [Figure  4] and left  [Figure  5]. In all the three 
age groups, male participants tend to have higher mean 
value (P < 0.001) compared to the female counterparts.

Figure 3: Procedure for measuring grip strength

Table 1: Sexual dimorphism in hand dimension among 15‑16 age groups
Variables  (mm) Mean±SD t P

Male  (n=82) Female  (n=29)
Right hand length 186.60±11.48 176.07±10.58 4.34 <0.001
Left hand length 185.88±19.86 175.97±10.41 2.56 0.012
Right palmer length 109.37±6.95 100.64±6.71 5.88 <0.001
Left palmar length 107.89±17.61 100.02±6.78 2.34 0.021
Right palmer width 79.04±6.50 74.64±5.73 3.23 0.002
Left palmer width 78.80±6.47 73.58±7.02 3.65 <0.001

Table 2: Sexual dimorphism in hand dimension among 17‑18 age groups
Variables  (mm) Mean±SD t P

Male  (n=154) Female  (n=211)
Right hand length 191.64±9.29 175.16±10.01 16.02 <0.001
Left hand length 202.36±91.18 175.20±11.60 4.28 <0.001
Right palmer length 112.16±5.52 100.45±5.99 19.02 <0.001
Left palmar length 111.42±12.93 100.75±6.14 10.47 <0.001
Right palmer width 82.21±5.79 74.96±6.02 11.55 <0.001
Left palmer width 80.99±5.06 73.78±6.10 12 <0.001

Table 3: Sexual dimorphism in hand dimension among 19‑20 age groups
Variables  (mm) Mean±SD t P

Male  (n=104) Female  (n=130)
Right hand length 196.56±11.18 175.42±9.86 15.35 <0.001
Left hand length 196.94±13.34 176.15±10.39 13.4 <0.001
Right palmer length 115.68±6.06 100.40±5.76 19.7 <0.001
Left palmar length 114.91±11.43 101.02±5.89 12.01 <0.001
Right palmer width 83.98±5.84 75.79±5.96 10.54 <0.001
Left palmer width 83.31±4.45 74.76±6.76 11.1 <0.001
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DISCUSSION

HGS may be negatively affected by local disorders of the 
hand as well as by radiculopathy caused by degenerative 
changes in the cervical spine. Assessment of hand function, 
use of objective and reliable instruments and knowledge 
about the reference values of HGS and hand morphology 
is lacking in our locality. Numerous authors have studied 
handgrip strength in healthy individuals, and several of 
them have reported age‑  and ‑   sex‑specific data.[8,9] The 
data on HGS and dimension can also be used for the 
designing of suitable hand tools, orthotics, and gloves 
among different ethnic groups including Hausas. The 
current study investigated the role of dominant hand in 
determining higher HGS, the sexual dimorphism and 
relationship between handgrip strength and some selected 
hand dimensions among Hausas of Kano metropolis.

With regards to hand dominance, the present study 
shows that a statistically significant difference was present 
among 17–18 and 19–20 age groups in right‑handed female 
participants with no such differences in the left‑handed 
female participants. However, in the previous researches, 
it was documented that the HGS is higher in dominant 
hand with right‑handed subjects, but no such significant 
differences between sides could be documented for 
left‑handed people.[10‑12] also notice that stronger grip and 
pinch strengths were obtained at dominant sides of the 
participants and only 14.09% of the subjects had stronger 
nondominant hand grips.

The variation observed in the current finding with respect 
to higher grip strength in the left‑handed participants 
among this study population may be linked to genetic 
influences due to differences in the ethnicity between the 
different study groups. Moreover, in the current results 
the differences in the grip strength with the dominance 
of hand was only observed among the female participant. 
This also gives another insight into the influence of genetic 
factor in the expression of higher grip strength with respect 

to the dominant hand. Although the sample size between 
the right‑ and left‑handed participants is not proportional 
and this may affect conclusive statement to some extent. 
However, despite this limitation of the sample size which 
was also seen in the study by[13] that analyzed 48 left‑handed 
and 262 right‑handed subjects and found a significant 
difference between the two groups. Therefore, the issue 
of sample small sample size of left‑handed participants 
is unavoidable in most population, including ours. This 
may be linked to cultural and/or religious influences that 
necessitate the use of the right hand as dominant against 
the left hand; hence, a left‑hand dominant individual will be 
transformed into the right‑handed individual. Furthermore, 
significant differences in the right‑  and left‑hand width, 
right‑  and left‑hand length, left grip strength values 
between female basketball, volleyball, and handball players 
was also noticed. Handball group was the reason for the 
significance.[14]

The reason of this sexual dimorphism in the study variables 
may be linked to several factors, for instance, senescence 
accounts for a larger percentage of the variation in HGS 
in men, with male HGS declining more quickly after the 
age of 30.[15] Sex differences also observed in forebrain 
and cardiac sympathetic nervous responses at the onset 
of handgrip exercise,[16] with smaller cardiovascular 
response (heart rate and mean arterial pressure) and weaker 
insular cortex activation, observed in women. Interestingly, 
this may reflect both physiological and psychological sex 
differences when asked to provide a maximum squeeze of 
a dynamometer. While greater height, weight, and muscle 
mass in males have been submitted as an explanation 
for this effect[17,18] the sexual dimorphism in androgenic 
hormones (i.e., testosterone) may be the responsible factor. 
For instance, men with reduced testosterone levels caused 
by androgen deprivation have been shown to have low 
grip strength and supplementary increases in testosterone 
enhance HGS as well as lean body mass in elderly men 
with low serum testosterone.[19‑21] Moreover, somatic sex 
differences in mammals to date have been found to be 

Figure 4: Sexual dimorphism in the right-hand grip strength across 
different age categories *P < 0.001

Figure 5: Sexual dimorphism in the left-hand grip strength across 
different age categories *P < 0.001
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due to either androgenic masculinization or effects of the 
sex chromosomes[22] and increased bone mineral density 
and muscle mass in males when compared to females as 
another influencing factor.[23,24] In addition to the previous 
reason reported in the literature, the current research also 
consider the exposure of male to the more manual work than 
the female counterpart to be an additional environmental 
factor lead to sexual differences between male and female 
in HGS and other study variables. Moreover, the more 
manual work exposure, the higher the musculature, hence 
the higher the grip strength.

Age is one of the confounding variables in most of the 
anthropological studies such categorization of individuals 
according to different age groups is always important for 
making some generalized conclusion. In the current study, 
we determine the sexual dimorphism in the study variables 
by three age categories, 15–16, 17–18 and 19–20 years of 
age. The present result shows that among 15–16 years of 
age, there are gender differences in the HGS and hand 
dimensions with the exception of left palmar length.

According to previous report, the hand grip power of 
females shows an age‑level difference between the young 
and the elderly in all loads (30%, 40%, and 50%). However, 
the required time to reach peak velocity was longer in the 
elderly at 50%, and the time is shorter at 30% than at 40% 
and 50% in both young and elderly groups.[25] Therefore, a 
baseline data are always needed almost for every population 
groups. To achieve that for our local community, the present 
study categorized the data obtained a base on ages and 
sexes. Therefore, the mean value obtained for a particular 
age group of sex categories will be compared with any other 
population of the same sex and age categories. For instance, 
the mean grip strength of the different age categories of our 
study population indicates a linear increase of HGS with 
respect to age. Although in the previous studies involving 
volunteers aged 25–64  years indicated a decrease in 
handgrip strength in relation to the ages.[25-27] The possible 
explanation for the contradictory findings could be due to 
the influences of the age of HGS. According to[28] handgrip 
strength decreases by only about 0.5% a year from the 
age of 30 until 45–49 years of age, after which the decline 
accelerates to about1% a year until the age of 75, followed 
by an even larger decrease. Therefore, the reverse trend of 
increase in the HGS may occur in the individual below the 
30 years of age.

Another possible explanation for the increase and decrease 
in handgrip strength in individual below and above the 
30 years of age respectively may be due to the onset of muscle 
atrophy associated with individual above age of 30 years 
and normal body growth rate as well as an increase in the 
muscle tone before the age of 30 years. This explanation is 
in accordance with previous findings, who reported less 
loss of strength infrequently used muscles[28,29] that is to say, 

i.e., older people in today’s society have previously done 
heavier manual work than younger individuals. In general, 
it has been well documented that in adulthood, skeletal 
muscle strength in general decreases with age.[30] Based on 
the above discussion, the age and sex‑specific data for HGS 
were provided for our locality. Hence, the mean value of 
the grip strength in the above‑mentioned age categories 
may always be utilized within our Hausas population as 
a reference value.

CONCLUSION

Based on the current findings, there are strong sexual 
differences between the HGS and hand dimension. This 
indicated that function of HGS is the function of good hand 
dimension and body variable and vice versa. Age provided 
to be a factor that may influence the grip strength and hand 
dimension among Hausas.
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