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Abstract 

Background: Hand Grip Strength (HGS) is a measure of the grasping power of an individual 

and a known indicator of physical capability in males and female who evidently have different 

body compositions, and may be used to evaluate patient recovery progress throughout injury 

treatment and rehabilitation.  

Aim/ Objective: To determine the influence of dominant body somatotype and gender on hand 

grip strength of young Adults in a Nigerian University.   

Material/Methods: This was an ex-post facto research which was carried out among 162 

undergraduates in Southern Nigeria. An electronic handheld dynamometer was used to evaluate 

the handgrip strength while the Heath-Carter Instruction Manual was used to determine the 

anthropometric dominant body somatotype.  Data collected was summarized using descriptive 

statistics of frequency, percentages, mean and standard deviation, and analyzed using inferential 

statistics of Pearson’s Product Moment Correlation, Two-way and one-way ANOVA at an alpha 

level of 0.05.  

Result: Endomorphy was more predominant in the population than mesomorphy and 

ectomorphy (48.1%, 25.3% and 26.5%). A significant effect was found in dominant body 

somatotype on the left and right hand grip strength (t = 11.959, p = 0.001 and t = 9.817, p = 

0.001) with mesomorphy having the strongest effect on HGS, Furthermore, differences between 

genders and dominant body somatotypes in the left and right HGS was not significant 

statistically (F2 = 0.821, p = 0.442) and (F2 = 0.553, p = 0.576) but there was a significant main 

effect for dominant somatotype (F1 = 149.188, p = 0.001) and (F1 = 135.552, p = 0.001). 

Mesomorphic males were seen to have greater HGS. Result also revealed significant correlations 

between height and weight and HGS of both left and right hands (r = 0.453, p = 0.001), (r = 

0.408, p = 0.001 and r = 0.420, p = 0.001).  

Conclusion: Dominant body somatotypes as well as gender differences had a very significant 
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influence on handgrip strength.  

Keywords: Somatotype, Anthropometry, Kinesiology, Body Mass Index. Biomechanics  
 

Introduction 

Somatotype is a quantitative term used to 

characterize the human body's current 

structure and makeup; it is based on a 

variety of features1,2,3. Also, it is a person's 

current morphological configuration2. 

According to Slankamenac et al., The Heath 

and Carter method is the approach to 

somatotype assessment that is most 

frequently utilized and this approach is most 

effective for sports science and is typically 

utilized in its anthropometric version which 

can reveal information about the body's 

proportions, composition, and shape 2,3. 

Slankamenac et al. further proceeded to 

suggest that with respect to body height, the 

somatotype is made up of three basic 

elements: Endomorphy, Mesomorphy and 

Ectomorphy2. 

Ectomorphy is a body type in which people 

have small frames, quick metabolisms, 

minimal body fat, and a bony structure, 

narrow shoulders, are naturally thin, and 

genetically find it more difficult to put on 

weight or develop muscular mass than other 

body types3. Walden also defined 

Mesomorphy as a body type with a medium 

frame and bone structure, slender, muscular 

body mass, and naturally athletic body 

types. Mesomorphs typically have a growth 

hormone-dominant phenotype3. They are 

physically predisposed to gaining muscle 

easily and naturally maintaining reduced 

body fat levels as a result. Endomorphy was 

defined according to Walden, as a body type 

with a slower metabolism than other body 

types, a higher body fat ratio, and a naturally 

"softer" body mass3. Endomorphs are also 

insulin dominant, meaning their bodies 

readily store energy as body fat and yet, 

endomorphs can also easily put on muscle3. 

Endomorphs can maximize their 

performance by properly utilizing their 

natural strength with the right training and 

nutrition3. 

Nonetheless, body somatotype changes 

occur from birth through adulthood, 

although they can be influenced by nutrition 

and/or training4. Body somatotype varies 

greatly between individuals and may be 

influenced by calorie consumption, physical 

activity, sex, age, genetic variability, and the 

sociocultural environment, among other 

factors 5. Somatotype assessment quantifies 

the body's shape and makeup, including the 

relative fatness, the relative robustness of the 

musculoskeletal system, and the relative 

linearity of the body6. For example, a 3-5-2 

gives the magnitude of each of the 

component in fixed order, endomorphy is 3 

mesomorphy is 5 while ectomorphy is 2. 

These figures give the magnitude of each of 

the three components. Ratings for each 

component that were less than or equal to ½- 

2½ were judged low, 3-5 are moderate or 

usual, while 5½ -7 are high1. 

The differences in physical features between 

males and females are referred to as "sex or 

gender difference"7. The limitations of 

human performance are assumed to vary 

depending on the physical and physiological 

distinctions between males and females 8. 

According to Bhargava et al., understanding 

sex differences in disease etiology, therapies 

and outcomes begins with an awareness of 

differences in baseline physiology and 

associated mechanisms 9. In this regard, both 

the general and athletic populations have 

repeatedly shown that men and women have 

different physical somatotypes, with men 

being more mesomorphic and women 

having a higher endomorphy rating 7,10.  

Hand Grip strength (HGS) refers to the 

ability of muscle or group of muscles to 

exert or generate maximal voluntary force in 

relation to motor fitness and total body 

strength 11,12. The Hand Grip Strength is a 
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dependable, easy-to-use, and non-invasive 

test that evaluates the power of the hand 

muscles utilized for grasping or gripping 13. 

Infact, literature supports the claim that HGS 

is an impartial and valid indicator of 

physical ability, frailty and risk of disability 

among adults as is associated with 

cardiovascular, respiratory, and cancer 

outcomes and also with mortality14. In this 

sense, handgrip strength refers to the amount 

of power needed to grab an object, which is 

essential for daily activities 15. It is an 

essential source of energy for actions related 

to work. Stronger HGS indicates a firmer 

grasp or grip15. Moreover, according to Liao, 

HGS forecasts changes in muscle strength, 

physical movement, and capacity for daily 

activities as well as upper extremity 

function15.  

According to De et al., many variables, 

including age, gender, limited range of 

motion, nutritional health, muscle strength, 

pain, and fatigue, have an impact on the 

strength of the grip16. Additionally, later 

studies established that gender, age, height, 

weight, and handedness affect the strength 

of the hand grip, hence making gender and 

age common and consistent variables in 

HGS performance15,17. Studies have even 

shown that there is a high preponderance for 

poor HGS amongst females as compared to 

males 18,19. In spite of all these, there have 

been very few studies done on the influence 

of dominant body somatotypes and gender 

difference on the hand grip strength. 

The quantification of grip strength is too 

great an importance. Given that it helps in 

identification and determination of the 

effectiveness of different treatment 

strategies in rehabilitation of the hand20. 

According to Depp, having good wrist and 

hand strength is a marker for overall muscle 

strength21. In athletes, it’s important to have 

a strong grip to improve athletic 

performance and to help prevent injuries, but 

it’s just as important in healthy adults21. 

Low grip strength can predict an increased 

risk of functional limitations and disability 

as we get older 21.  

Also, in a study on healthy adults, it was 

observed that grip strength was lower in 

individuals with diagnosed and undiagnosed 

diabetes and hypertension22. Faris 

Almashaqbeh confirms the effect of gender 

difference on maximal hand grip strength, 

with a higher grip strength reported in males 

than that of females23. Despite all these, 

most studies compare HGS of males and 

females across different ages but fail to 

consider the dominant body somatotypes of 

these participants. Therefore, knowledge of 

dominant body somatotypes and different 

sexes on the hand grip strength of young 

adults will help in identification and 

determination of effectiveness of different 

treatment strategies in hand rehabilitation 

and also provide normative values for young 

adults, providing a basis for effective 

assessment of physicality as is affected by 

body somatotypes and gender difference. 

With the earlier highlighted gaps in mind, 

the researchers sought to bridge this gap by 

further determining the influence of 

dominant body somatotypes and gender on 

HGS amongst undergraduates of a South-

Eastern Nigerian University. 

Consequently, clinicians may better monitor 

the effectiveness of surgical and non-

surgical hand problems across body 

somatotypes and different sexes24. This 

study may as well help clinicians have a 

reference data on the function of the upper 

extremity and changes in muscle strength, 

physical movement and ability to undertake 

activities of daily living, aiding the overall 

rehabilitation process of individuals with 

hand injuries15. This study may also provide 

a basis for comparison of handgrip strength 

in cases of hand injuries of right and left 

hands in hand rehabilitation, the data gotten 

from this study will give a clear 

identification for distinguishing normality 
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and abnormality across different body 

somatotypes of different sexes on handgrip 

strength. 

 

Materials and methods 

The research design was an ex-post facto 

research design in which the attribute of the   

participants was measured once and for all. 

The research was conducted on both male 

and female undergraduates of a Nigerian 

University who were 200-500 level students 

of all departments under the Faculty of 

Health Science and Technology with a gross 

total of 2,901 students. These departments in 

no specific order include Medical 

Rehabilitation (562 students), Radiography 

(785 students), Nursing Science (402 

students), Medical Laboratory Sciences (756 

students), and Environmental Health 

Sciences (396 students). 

 

Inclusion Criteria 

All apparently healthy male and female 

undergraduates of the Faculty/Departments 

as listed above. 

 

Exclusion Criteria 

Members of the Faculty excluded from this 

research included pregnant students, and 

students apparent hand deformities. 

 

Sampling Technique 

The sampling technique was a proportionate 

stratified random sampling technique where 

participants were selected at random 

according to each stratum. 

 

Sample Size 

The sample size25 of 162 participants was 

arrived at using G-power software version 

3.1.9 with a 90% power to detect a large 

effect size at an alpha level of 0.05. 

In no particular order, 31 students were 

recruited from the Department of Medical 

Rehabilitation, 43 students were recruited 

from Radiography, 22 students were 

recruited from Nursing Science, 44 students 

were recruited from Medical Laboratory 

Sciences and 22 students were recruited 

from Environmental Health Science. Using 

the formula (No. of students/No. of students 

in faculty) * Sample size with all sub strata 

represented significantly. 

 

Research Instruments 

i. Height meter (locally made, 

Nigeria): This was used to measure 

the height of the participants to the 

nearest 0.1cm. 

ii. Bathroom weighing Scale (HANA 

model, China): This was used to 

measure the weight in kilograms (kg) 

of the participants. 

iii. Skinfold calipers (Slim guide 

model, China): This was used to 

measure the skinfold of the triceps, 

subscapular, supraspinale and medial 

calf skinfold in millimetres. 

iv. Sliding/Venier calipers (Vogel, 

Germany): This was used to the 

biepicondyle breadth of the humerus 

and femur of the participant in 

millimetres. 

v. Flexible Tape (butterfly brand, 

Nigeria): This was used to measure 

the girth circumference of the 

participants in centimetres. 

vi. Tip felt marker (Nigeria): This was 

used to make marks on the area 

identified for measurement. 

vii. Gripx Electronic Hand 

Dynamometer (EH101BL, made in 

China): This was used to measure 

hand grip strength by measuring the 

amount of tension produced in 

kilograms (kg) of the participants. 
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Procedure for Data Collection 

Prior to commencement of this study, 

Ethical approval was sought and obtained 

from the Ethical Review Committee of the 

Faculty of Health Sciences and Technology, 

the Protocol number of the ethical approval 

is FHSTREC/023/00113. Before the 

commencement of the study, the researchers 

ensured all research instruments were well 

calibrated before use. The participants were 

fully informed about the purpose of the 

study and consent was sought and obtained 

before taking the measurements. 

 

Measurement of handgrip strength 

This was measured using a Gripx electronic 

handheld dynamometer (EH101BL). Each 

participant was instructed to sit on a chair 

with elbow flexed at 90 degrees and the 

forearm in semi-pronated position resting on 

the armrest of the chair. The participant was 

then asked to hold and squeeze the 

dynamometer for at least 3 seconds in order 

to get the maximal voluntary contraction. 

This was then read and recorded for both 

hands. It was measured three times with the 

mean average recorded as the handgrip 

strength in kilograms (kg). 

 

Measurement of body somatotype 

The body somatotype of each participant 

was assessed using the Heath-Carter 

anthropometric somatotype instruction 

manual. 

The Ten anthropometric dimension used to 

calculate the anthropometric somatotype 

were: 

i. Height: This was taken against a 

height scale. Take height with the 

participant standing straight against 

an upright wall, touching the wall 

with the heels, buttocks and back. 

ii. Weight: This was taken with a 

weighing scale with the participants 

wearing a minimal clothing and 

standing with shoes off. 

iii. Triceps skinfold: A fold was raised 

at the back of the arm halfway along 

a line connecting the acromion and 

the olecranon process. This was 

taken with the participant's arm 

hanging loosely in the anatomical 

posture.          

iv. Subscapular skinfold: The fold was 

raised on a line from the inferior 

angle of the scapula in a direction 

that is obliquely downwards and 

laterally at 45 degrees. 

v. Supraspinale skinfold: The fold 

was raised 5-7cm (depending on the 

size of the participant) above the 

anterior superior iliac spine on a line 

to the anterior axillary border and on 

a diagonal line going downwards and 

medially at 45degrees.     

vi. Medial calf skinfold: A vertical 

skinfold was raised on the medial 

side of the leg, at the level of the 

maximum girth of the calf.    

vii. Biepicondylar breadth of the 

humerus (right): With the shoulder 

and elbow were bent to 90 degrees, 

this is the distance between the 

medial and lateral epicondyles of the 

humerus. The calipers was used at an 

angle that approximately bisects the 

elbow's angle. 

viii. Biepicondylar breadth of the 

femur (right): The participant sat 

with the knee bent at right angle. The 

greatest distance between the lateral 

and medial epicondyle of the femur 

was measured with firm pressure on 
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the crossbar in order to compress the 

subcutaneous tissues.         

ix. Upper arm girth (right): With the 

elbow flexed to 45 degrees and 

tensed, shoulder flexed to 90 degrees 

and hand clenched, elbow flexors 

and extensors maximally contracted, 

measurement of the greatest girth 

was taken with a tape. 

x. Calf girth (right): The participant 

stood with feet slightly apart. The 

tape was placed around the calf and 

the maximum circumference was 

measured. 

 

Method of calculating body somatotype 

from the Heath-Carter anthropometric 

somatotype instruction manual. 

The equation to calculate Endomorphy is: 

Endomorphy = - 0.7182 + 0.1451 (X) - 

0.00068 (X 2) + 0.0000014 (X 3) 

Where X = (sum of triceps, subscapular and 

supraspinale skinfolds) multiplied by 

(170.18/height in cm). This is called height-

corrected endomorphy and is the preferred 

method for calculating endomorphy. 

The equation to calculate mesomorphy is: 

Mesomorphy = 0.858 x humerus breadth + 

0.601 x femur breadth + 0.188 x corrected 

arm girth + 0.161 x corrected calf girth – 

height 0.131 + 4.5. 

The equation to calculate Ectomorphy: 

There are three different equations used to 

calculate ectomorphy according to the 

height-weight ratio (HWR):  

If HWR is greater than or equal to 40.75 

then;  

Ectomorphy = 0.732 HWR - 28.58  

If HWR is less than 40.75 but greater than 

38.25 then  

Ectomorphy = 0.463 HWR - 17.63  

If HWR is equal to or less than 38.25 then  

Ectomorphy = 0.1 

 

Data Analysis 

The data collected from this study was 

summarized using descriptive 

statistics of frequency distribution 

and percentage count, mean and 

standard deviation.  

The inferential statistics of:  

1. Pearson’s Product Moment 

Correlation was used to analyze the 

correlation between hand grip strength 

of left and right hands and the height 

and weight of the participants  

2. One-Way ANOVA was used to 

analyze the statistical effect of 

dominant body somatotype on 

handgrip strength.  

3. Two-Way ANOVA was then used to 

analyze the statistical effect of 

dominant body somatotype and sex 

difference on handgrip strength to an 

alpha level of 0.05. 

 
 

Results 

The purpose of this study was to determine 

the Hand grip strength (HGS) using an 

Electronic Hand Dynamometer across 

various dominant body somatotypes of male 

and female apparently healthy 

undergraduates of the Faculty of Health 

Sciences and Technology, Nnamdi Azikiwe 

University. One Hundred and Sixty-Two 

(162) undergraduate students participated in 

the study. They comprised of 80 males 

(49.4%) and 82 females (50.6%). Their 

mean Heights (X = 169.08, SD = 8.58) and 

Weight (X = 69.01, SD = 13.26) were taken, 

their Height-Weight Ratio (HWR) were also 

calculated. The magnitude of each 

participant’s components was expressed in 3 

categories Endomorphy (48.1%), 

Mesomorphy (25.3%) and Ectomorphy 

(26.5%). After this, the hand grip strength of 

both hands was measured. Exactly 65.4% of 

the participants had right hand grip strength 
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dominance, 32.7% of the participants had 

left hand grip strength dominance, while 

1.9% were ambidextrous.  

Table 1 summarizes the socio-demographic 

and physical characteristics of the 

participants. 

Table 2 reveals a statistical significant 

influence of dominant body somatotype on 

the left and right hand grip strength (F = 

11.959, p = 0.001 and F = 9.817, p = 0.001) 

respectively.  

A post-hoc analysis revealing the interacting 

effect between dominant body somatotypes 

and left and right-hand grip strength using 

the Turkey HSD test can be seen in Table 3. 

The interaction between Endomorphy and 

Mesomorphy was the only one of which had 

a significant difference with hand grip 

strength of the left and right hands. 

Table 4 reveals that gender differences and 

dominant body somatotypes on the Left 

HGS did  not significantly influence HGS 

(F2 = 0.821, p = 0.442) but there was a 

statistically significant influence of 

dominant body somatotype (F1 = 149.188, p 

= 0.001). However, the effect size was small 

(Partial Eta Squared = 0.010). 

Table 5 also reveals that the interaction 

effect between gender difference and 

dominant body somatotype on the Right 

HGS was not statistically significant (F2 = 

0.553, p = 0.576); although a statistically 

significant main effect for between males 

and females was seen (F1 = 135.552, p = 

0.001). However, there was a small effect 

size (Partial Eta Squared = 0.007). 

The post-hoc comparison using Turkey HSD 

test in Table 6 indicates an all-round 

statistical significance in the interaction 

effect of different body somatotypes and 

hand grip strength of the left and right 

hands, with dominant body somatotype 

significantly of main effect. 

Table 7 reveals the correlation between the 

anthropometric variables of height and 

weight and HGS. There were significant 

positive correlations between height and 

right and left HGS (r = 0.45, p = 0.001 and r 

= 0.48, p = 0.001). Also, significant 

correlations between weight and right and 

left HGS (r = 0.41, p = 0.001 and r = 0.42, p 

= 0.001) were respectively revealed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



Journal Of Biomedical Investigation (JBI) Vol. 12 no. 1 April-May 2024 
 

19 
 

 
 

Table 1: Sociodemographic and Physical Characteristics of Participants 

Variables N X±SD Minimum Maximum  

Height (cm) 162 169.08 ± 8.58 146.00 196.00  

Weight (kg) 162 69.01 ± 13.26 40.00 116,00  

HWR 162 41.47 ± 2.18 34.33 46.55  

 

KEYS: N – Number of Participants, X – Mean, SD – Standard Deviation, HGS – Hand Grip 

Strength, Endo – Endomorphy, Meso – Mesomorphy, Ecto – Ectomorphy 

 

 

 

Figure 1: Gender distribution of participants 
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Fig 2 Distribution of Dominant body somatotype  

 

 

Figure 3: Distribution of Hand dominance of participants. 
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Table 2: Analysis of Variance Showing the Effect of Dominant Body Somatotype on Hand 

Grip Strength (Left and Right) 

Variables Dominant 

Body 

Somatotype 

N X ± SD F-value p-value 

Left HGS 

(Kg) 

Endo 78 31.80 ± 9.56   

 Meso 44 41.49± 11.98 11.959 0.001* 

 Ecto 43 36.11 ± 9.99   

      

Right HGS 

(Kg) 

Endo 78 33.86 ± 9.98   

 Meso 41 43.20± 12.34 9.817 0.001* 

 Ecto 43 38.48± 11.68   

KEY 

* - Significant at α = 0.05, N – Number of Participants, X – Mean, SD – Standard 

Deviation, HGS – Hand Grip Strength, Endo – Endomorphy, Meso – Mesomorphy, Ecto 

– Ectomorphy 

 

Table 3: Post Hoc Analysis Using Turkey HSD Test Showing Interactive Effect of 

Dominant Body Somatotypes on Hand Grip Strength (Left and Right) 

Variable Dominant Body 

Somatotype (I)  

Dominant Body 

Somatotype (J) 

MD p-value 

HGS          Left Endo Meso -9.6892 0.001* 

  Ecto -4.3108 0.075 

 Meso Endo 9.6892 0.001* 

  Ecto 5.3784 0.048* 

 Ecto Endo 4.3108 0.075 

  Meso -5.3784 0.048* 

                 Right Endo Meso -9.3408 0.001* 

  Ecto -4.6136 0.075 

 Meso Endo 9.3408 0.001* 

  Ecto 4.7272 0.127 

 Ecto Endo 4.6136 0.075 

  Meso -4.7272 0.127 

KEY 

MD – Mean Difference, *- Significant at α = 0.05, N – Number of Participants,  X – Mean, SD – 

Standard Deviation, HGS – Hand Grip Strength, Endo – Endomorphy, Meso – Mesomorphy, 

Ecto – Ectomorphy 
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Table 4: Two-Way ANOVA Showing Effect of Sex and Dominant Body Somatotype on Left 

Hand Grip Strength (HGS) 

HGS  Sex Dominant 

Body 

Somatotype 

N X ± SD F2-value p-value Comment 

Left Male Endo 23 42.19 ± 7.79    

  Meso 28 47.30 ± 9.05    

  Ecto 29 40.84 ± 7.63  

0.821 

 

0.442 

 

ns 

 Female Endo 55 27.45 ± 6.34    

  Meso 13 28.96 ± 6.72    

  Ecto 14 26.30 ± 6.61    

KEY: 

MD – Mean Difference, *- Significant at α = 0.05, N – Number of Participants,  X – Mean, SD – 

Standard Deviation, HGS – Hand Grip Strength, Endo – Endomorphy, Meso – Mesomorphy, 

Ecto – Ectomorphy, NS – Not Significant, S - Significant 

 

 

Table 5: Two-Way Anova Showing Effect of Sex and Dominant Body Somatotype on Right 

Hand Grip Strength (HGS) 

 

HGS Sex Dominant 

Body 

Somatotype 

N X ± SD F2 -

value 

p-value Comment 

Right Male Endo 23 44.46 ± 7.84    

  Meso 28 48.39 ± 10.40    

  Ecto 29 44.50 ± 8.41  

0.553 

 

0.576 

 

NS 

 Female Endo  55 29.43 ± 7.01    

  Meso 13 32.05 ± 8.16    

  Ecto 14 25.99 ± 6.29    

KEY: 

MD – Mean Difference, *- Significant at α = 0.05, N – Number of Participants, X – Mean, SD – 

Standard Deviation, HGS – Hand Grip Strength, Endo – Endomorphy, Meso – Mesomorphy, 

Ecto – Ectomorphy, NS – Not Significant, S – Significant 
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Table 6: Post Hoc Analysis Using Turkey HSD Test Showing Multiple Comparison Of Sex 

Difference And Dominant Body Somatotype On Hand Grip Strength (HGS) of Left And 

Right Hands 

HGS Dominant Body 

Somatotype (I) 

Dominant Body 

Somatotype (J) 

MD p-value 

Left Endo Meso -9.6892 0.001* 

  Ecto -4.3108 0.007* 

 Meso Endo 9.6892 0.001* 

  Ecto 5.3784 0.003* 

 Ecto Endo 4.3108 0.007* 

  Meso -5.3784 0.003* 

Right Endo Meso -9.3408 0.001* 

  Ecto -4.6136 0.009* 

 Meso Endo 9.3408 0.001* 

  Ecto 4.7272 0.022* 

 Ecto Endo 4.6136 0.009* 

  Meso -4.7272 0.022* 

 

KEY: 

MD – Mean Difference, *- Significant at α = 0.05, N – Number of Participants, X – Mean, SD – 

Standard Deviation, HGS – Hand Grip Strength, Endo – Endomorphy, Meso – Mesomorphy, 

Ecto – Ectomorphy, NS – Not Significant, S - Significant 

 

 

Table 7: Pearson Correlation between Anthropometric Variables (Height and Weight) and 

Hang Grip Strength (Left and Right) 

Variables HGS p-value            r-values 

Height Right 0.001*                      0.45 

   

 Left 0.001*                      0.48 

   

Weight  Right 0.001*                       0.41 

   

 Left 0.001*                        0.42 

 

KEY: 

*- Significant at α = 0.05, HGS – Hand Grip Strength 
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Discussion 

The aim of this study was to determine the 

influence of dominant body somatotypes and 

gender difference on handgrip strength 

among young adults in a University in 

Southeast Nigeria.  

Their grip strength was measured using an 

electronic hand dynamometer. The outcome 

of this research revealed that dominant body 

somatotype and gender difference had no 

significant influence on Handgrip strength. 

The dominant body somatotype among the 

male participants was ectomorphs and 

mesomorphs while those of the female 

participants was endomorphy. This was in 

line with a study done by Gaur et al., whose 

work enlisted 218 boys and 220 girls for 

participation26. The study concluded that 

there were notable sex differences in the 

dominant body somatotypes of adolescents 

with girls being significantly more 

endomorphic and boys being more 

mesomorphic, it was revealed in the study 

that this was because females had overall 

more fat deposits than males26, possibly 

because of the somewhat less physically 

strenuous life female students lived in the 

school. The result of this study was also 

similar to the work of Awotidebe et al., 

whose interpretations were also that males 

were majorly ectomorphs and  mesomorphs 

while females were dominantly 

endomorphic27. Findings from this research 

revealed positive significant correlation 

between anthropometric variables of height 

and weight and hand grip strength (HGS) of 

right and left hand of the participants. This is 

in line with the findings of Amaral et al., 

who found a positive correlation between 

hand grip strength, weight and height among 

adult and elderly populations in Rio Branco, 

Brazil28; and in line with the results of 

Awotidebe et al. which revealed that some 

selected anthropometric characteristics like 

body weight, height and body mass index 

had significantly positive correlation with 

HGS. This result was consistent with the 

findings of previous studies indicating that 

body compositions is related to muscle mass 

and distribution of fat deposit in 

human15,17,27,29,30 . 

The results also revealed endomorphy as a 

more predominant somatotype among the 

research population with females having a 

higher endomorphy rating than males. From 

the findings of this study, dominant body 

somatotype had a significant statistical effect 

on hand grip strength. Mesomorphs who 

were characterized with muscular body mass 

and naturally athletic body had higher 

handgrip strength on both left and right 

hands than ectomorphs who had small 

frames and bony structures, and endomorphs 

with their higher body fat ratio respectively 

in that order . This finding is in line with 

that of Awotidebe et al., which found that 

body somatotype influenced the degree of 

handgrip strength27. This was revealed in a 

cross-sectional survey involving 385 young 

adults which showed that mesomorphs and 

then ectomorphs had higher hand grip 

strength in that order than endomorphs. This 

may be due to the fact that mesomorphs 

were characterized by muscular dominance 

than the other body somatotypes27.This was 

consistent with the works of previous 

authors who noted that there is little doubt 

that variations in human anatomical 

structures could influence certain 

differences31, 32. This indicated that 

endomorphs expresses degree of adiposity 

development greater in females than in 

males whereas mesomorphs reflects muscle 

development known to be positively 

associated with strength and motor 

performance greater in males than females 
18,19,27,31, 32.These findings are consistent 

with the findings of previous studies that 

mesomorphy is associated with males while 

endomorphy is related to female body 

shapes 27, 33. A likely elucidation for these 

results may be due to the increased fat 
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content in females for endomorph and 

increased muscular development in males 

for mesomorph33.  

Males had significantly higher handgrip 

strength on both right and left hands as 

compared to females as seen from the result 

of this study. This was in line with the study 

done by Ibikunle et al., whose research 

revealed that boys showed more strength in 

their peak grip and grip strength on both 

dominant and non-dominant hands more 

than females34.This is also in line with other 

authors who revealed from their works that 

Males had higher HGS than females15, 

17,18,19.  This might be attributed to the 

obvious physical disparity between males 

and females, the males presented more with 

a dominant mesomorphic body somatotype 

as compared to the females whose dominant 

somatotype was endomorphy31, 32. 

The result of this study also revealed a non-

significant effect of sex-difference on the 

HGS across various dominant body 

somatotypes. However, though not 

significant the mesomorphs still had higher 

HGS than Endomorphs and ectomorphs in 

that order. 

 

Conclusion 

The following conclusions were drawn from 

the findings of this study: there were 

significant correlations between hand grip 

strength of the right and left hands with 

height and weight among the participants. 

Also there were significant differences in the 

hand grip strength of the right and left hands 

across different dominant body somatotypes 

of participants. However, across different 

dominant body somatotypes, there was no 

significant influence of gender on the 

handgrip strength of left and right hands of 

the participants. 

 

Recommendation 

Based on the findings of this study, it is 

recommended that: 

1. There is a need for continuous 

research on the influence of 

dominant body somatotype across 

different genders on hand grip 

strength among a larger and more 

diverse population. 

2. More sensitization should be carried 

out on clinicians, enlightening them 

on the effect of dominant body 

somatotype on measures associated 

with hand rehabilitation. 
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