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 Gender variations exist in relation to physical fitness (PF), with more 

percentage of the findings in accordance with the cultural perspective that 

men are more fit than their female counterparts. This study is aimed at 

further validating the outcomes of previous studies on gender variations of 

PF using selected health related PF components. A cross-sectional study 

was conducted among 400 (192 males and 208 females) undergraduate 

students of the University of Nigeria Enugu campus; within 18-35 years. 

Hand grip strength [HGS], lean body mass [LBM], body mass index [BMI], 

percentage body fat [%BF], waist-height ratio [WHtR] and spinal 

flexibility [SF] were measured and examined using descriptive and 

inferential statistics. There is a statistical significant difference in the 

average HGS between males and females with males having a greater hand 

grip strength (72.84±22.64) than the females (42.26±18.59). Females were 

more flexible than males (though not statistically significant) with a mean 

SF of 8.53±2.82 while males had a mean of 8.15±3.26. Females had a 

higher mean WHtR and %BF. There exists a statistical significant 

difference in mean LBM between males (56.51±5.51) and females 

(46.03±4.96), with males having a higher LBM than females. Males and 

Females exhibit differences in selected heath related components of PF. 

Males appear to have higher fitness levels when compared with their female 

counterparts. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Fitness is a term which describes an individual’s ability to endure, withstand stress, or even carry on in 

activities where an unfit person is unable to continue [1]. According to [2], one can be said to be physically 
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fit when such an individual is able to perform daily tasks with vigor and alertness, with reserved energy for 

enjoying leisure-time activities and meeting emergency demands. 

 

Variations exist in relation to gender as regards fitness, with a great percentage of the findings in accordance 

with the cultural perspective that men are more fit than their female counterpart [3- 5]. This ideology is not 

entirely true as fitness is divided into components with the females excelling in some more than the males 

[6]. Genetic factors, as well as physiological factors such as age, body fat, lean body mass, and even sex are 

known to have an influence on one’s fitness [7]. The study conducted by [8], among European adolescents, 

reported that boys are generally more fit than girls with the exception of flexibility. [9], in a study conducted 

among individuals within 18-33 years reported that males have a greater average grip force than females. The 

grip force for male gender peak later in life than it does for female after which there is a decline as one 

advances in age with less decrease among females [10]. Before puberty, males and females of the same age 

have similar muscle strength which differs during puberty as there are greater gains in muscle strength in 

males [11]. Research has also shown a greater muscular endurance in females than in males which however 

begins to disappear when they operate at levels close to their voluntary maximum [12]. According to [13], 

the inclusion of female soldiers in combat units have been limited due to physical limitations which are related 

to their lower muscle power, higher percentage body fat, higher susceptibility to stress fracture and other 

musculoskeletal injuries, lower aerobic and anaerobic capacity, all of which can be attributed to their body 

physiology. 

 

This study is therefore aimed at exploring gender variations of physical fitness using selected components 

and different outcome measures to further validating the outcomes of previous studies. 

 

Research Questions 

1. What would be the proportions of PF levels [(muscular strength [hand grip strength], body 

composition [lean body mass, BMI, percentage body fat, waist-height ratio] and spinal flexibility [floor touch 

test]) amongst males and females? 

2. Would there be a significant difference in PF levels (muscular strength [hand grip strength], body 

composition [lean body mass, BMI, percentage body fat, waist-height ratio] and spinal flexibility [floor touch 

test]) between males and females? 

We hypothesized that there would be a significant difference in the level of physical fitness between males 

and females. 

 

2. Materials and Methods 

 

2.1 Research design 

This study utilized a cross sectional survey design. 

 

2.2 Participants 

The participants for the study were undergraduate students of the University of Nigeria Enugu Campus, aged 

18-35 years. Four hundred (192 males and 208 females) students were randomly recruited for the study having 

met the inclusion criteria with the consent to willingly participant. The participants were recruited from 

departmental class rooms, faculty auditoriums, and halls of residence. 

 

2.3 Materials 

1. Stadiometer (Detecto Beam Medical Scale, D-439, Detecto): Used for measuring the heights of the 

participants. The heights of participants were measured to the neatest 1.0cm from the height meter to the 
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vertex of the head using a balanced. The measurement was taken with the participants putting on light 

clothing, standing erect with no shoes, arms hanging freely, and with the heels and occiput touching the 

stadiometer.  

2. Bioelectric impedance analyser (BIA; Omron Home Health Care, Bannockburn, IL): was used to 

assess the weight and percentage body fat of participants. The participants were on light clothing.  

3. Tape: Non-elastic tape was used to assess for waist circumference. The umbilicus (midpoint between 

the anterior superior iliac crest and the lowest rib) was used as the reference point used is the umbilicus [14]. 

4. Calculator: Waist-Height Ratio was calculated by dividing the waist circumference by height in 

centimetres. Lean body mass was calculated using the Boer’s formula [15]. 

LBM for men = (0.407 * weight) + (0.267 * height * 100) – 19.2 

LBM for women = (0.252 * weight) + (0.473 * height * 100) – 48.3 

5. Floor touch test: The spine was used as a measure of flexibility for the participants. The spinal 

flexibility was measured using the floor touch test which is part of the Kraus weber fitness protocol [16]. The 

participants were asked to slowly bend from an erect position and touch the floor with their finger tips for 10 

seconds without flexing or hyper extending the knees. This test was graded on a pass/fail basis. 

6. Handgrip dynamometer: This was used to assess for muscular strength (handgrip strength) [17].  The 

participants were in sitting position with the elbow at 90 degrees. The trial was done once and the 

dynamometer read off to the nearest 0.1kg. The handgrip strength was grouped based on gender and age [18] 

into weak, normal and strong using the Camry Electronic Hand Dynamometer Instruction Manual [19].  

 

2.3.1 Procedures 

The purpose for the study as well as the procedures were explained to the research participants before the 

commencement of data collection. Participants were selected based on inclusion and exclusion criteria. Those 

with history of current back pain, recent surgery to lower back, knees or hip, or recent hamstring strain were 

excluded from the study as these factors are likely to cause a limitation in range of motion. Also excluded 

from the study were those with scoliosis and kyphosis as it will have an influence on body composition [20] 

as well as spinal flexibility [21]. 

 

2.3.2 Ethics  

The study was conducted in accordance to the principles expressed in the 1964 declaration of Helsinki and 

its later amendments. Ethical approval was obtained from the Health Research Ethics Committee of 

University of Nigeria Teaching Hospital Enugu, Nigeria (NHREC/05/01/2008B-FWA00002458-

1RB00002323).  Each participant signed a voluntary informed consent form prior to the participation in the 

study. Privacy and confidentiality of participants was ensured by using numerical figures in place of their 

names and all measurements obtained from the participants during data collection were used solely for the 

research purpose. 

 

2.4 Method of data analysis 

Data was analysed using Statistical Package for Social Sciences (SPSS), version 23.0. Descriptive statistics 

was used to determine the frequency and percentage distribution of the variables; also used was mean and 

standard deviation. Independent T-test was used to compare the difference in mean between males and 

females for handgrip strength, spinal flexibility, percentage body fat, lean body mass, and waist-height ratio. 

 

3. RESULTS 
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Figure 1: Waist-height Ratio Distribution of Participants 

 

Figure 1 shows the frequency and percentage distribution of waist-height ratio of the participants. The chart 

shows that 75 (18.8%) of the participants were underweight, 254 (63.5%) have a healthy weight, 59 (14.8%) 

were overweight and 12 (3%) were obese. 

 

 
Figure 2: Handgrip Strength Distribution of Participants 
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Figure 2 shows the frequency and percentage of the hand grip strength of the participants. From the chart, 44 

(11%) of the participants have a weak hand grip, 65 (16.3%) have normal hand grip, while 291 (72.8%) of 

the participants have a strong hand grip. 

 

 
Figure 3 Spinal Flexibility Distribution of Participants 

 

Figure 3 shows the frequency and percentage of the spinal flexibility test carried out on the participants. From 

the chart, 300 (75%) of the participants passed the flexibility test, while 100 (25%) of the participants failed 

the flexibilty test. 

 

Table 1: Body Anthropometry (n = 400) 

 Males (n = 192) 

Mean±SD 

Females (n = 208) 

 Mean±SD 

Age 22.09±2.74 20.61±2.29 

Height (m) 1.77±0.07 1.66±0.06 

Weight (kg) 70.85±10.16 63.00±12.42 

 

Table 1 show that for males, the mean age is 22.09±2.74, mean height is 1.77±0.07, while mean weight is 

70.85±10.16. For females, the mean age is 20.61±2.29, mean height is 1.66±0.06, while mean weight is 

63.00±12.42. 

 

Spinal Flexibility 

Flexibility 

100 

(25.0%) 

300 

(75.0%) 
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Table 2: Components of physical fitness (n = 400) 

 Males (n = 192) 
Mean±SD 

Females (n = 208) 
 Mean±SD 

Handgrip strength (kg) 72.84±22.64 42.26±18.59 

Spinal flexibility (secs) 8.15±3.26 8.53±2.82 

WHtR 0.45±0.04 0.47±0.06 

BMI 22.72±2.97 22.85±4.37 

LBM 56.51±5.51 46.03±4.96 

%BF 20.04±5.44 26.61±8.44 

Key: WHtR – waist-height ratio, BMI – body mass index, LBM – lean body mass, %BF – percentage body 

fat. 

 

Table 2 shows the mean for the selected components of physical fitness in relation to gender. For males, mean 

handgrip strength is 72.84±22.64, mean spinal flexibility is 8.15±3.26, mean WHtR is 0.45±0.04, mean BMI 

is 22.72±2.97, mean LBM is 56.51±5.51, and mean %BF is 20.04±5.44. For females, mean handgrip strength 

is 42.26±18.59, mean spinal flexibility is 8.53±2.82, mean WHtR is 0.47±0.06, mean BMI is 22.85±4.37, 

mean LBM is 46.03±4.96, and mean %BF is 26.61±8.44. 

 

Table 3a: Distribution of components of physical fitness (n = 400) 

 Males (n = 192)  
F (%) 

Females (208) 
F (%) 

Handgrip strength (kg)   

Weak 15 (7.8) 29 (13.1) 

Normal 19 (9.9) 46 (22.1) 

Strong 158 (82.3) 133 (63.9) 

Spinal flexibility   

Pass 142 (74.0) 158 (76.0) 

Fail 50 (26.0) 50 (24.0) 
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    Key: F – frequency, % - percentage 

 

Table 3a shows the frequency and percentage distribution of handgrip strength and flexibility. For males, the 

table show that 15 (7.8%) are weak, 19 (9.9%) have a normal handgrip strength, while 158 (82.3%) are strong. 

Those who passed the flexibility test were 142 (74.0%), while 50 (26.0%) failed. For females, 29 (13.9%) are 

weak, 46 (22.1%) have a normal handgrip strength, while 133 (63.9%) are strong. Those who passed the 

flexibility test were 158 (76.0%), while 50 (24.0%) failed. 

 

Table 3b: Distribution of components of physical fitness 

 
Males (n = 192)  
F (%) 

Females (208) 
F (%) 

WHtR   

Underweight 43 (22.4) 32 (15.4) 

Healthy weight 139 (72.4) 115 (55.3) 

Overweight 10 (5.2) 49 (23.6) 

Obese 0 (0) 12 (5.8) 

BMI   

Underweight 7 (3.3) 22 (10.6) 

Normal weight 148 (77.1) 137 (65.9) 

Overweight 31 (16.1) 33 (15.9) 

Obese 4 (2.1) 14 (6.7) 

Key: WHtR – waist-height ratio, BMI – body mass index, F – frequency, % - percentage 

 

Table 3b shows the frequency and percentage distribution of WHtR and BMI. The distribution of WHtR for 

males show that 43 (22.4%) were underweight, 139 (72.4%) have a healthy weight, 10 (5.2%) were 

overweight, while none is obese. For females, 32 (15.4%) were underweight, 115 (55.3%) have a healthy 

weight, 49 (23.6%) were overweight, while 12 (5.8%) were obese. Also, the distribution of BMI show that 

for males, 7 (3.6%) were underweight, 148(77.1%) have a healthy weight, 31 (16.1%) were overweight, while 

4 (2.1%) were obese. For females, 22 (10.6%) were underweight, 137 (65.9%) have a healthy weight, 33 

(15.9%) were overweight, while 14 (6.7%) were obese. 

 

Table 4: Independent T test comparing the means between male and female as regards the components of 

physical fitness 

Variables F ratio t value P value 
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WHtR 15.220 -2.484 0.013 

%BF 18.826 -9.163 0.001 

LBM 0.156 19.932 0.001 

BMI 16.847 -0.337 0.736 

Spinal flexibility 8.800 -1.275 0.203 

Handgrip strength 4.834 14.807 0.001 

Key: WHtR – waist-height ratio, BMI – body mass index, LBM – lean body mass, %BF – percentage body 

fat. 

 

Table 4 shows that there is a statistically significant difference between the mean for males and females as 

regards the selected components of physical fitness with the exception of BMI (p = 0.736) and spinal 

flexibility (p = 0.203). 

 

4. Discussion 

Findings from the result of our study shows that there is a statistically significant difference in the average 

grip strength between males and females with males shown to have a greater grip strength than their female 

counterpart. This is in accordance with a similar study which reported that men were stronger than women at 

all ages [10] and this could be attributed to greater muscle strength gains in men during puberty since an 

increase in strength of skeletal muscles is a major physiologic occurrence during adolescent age. For men, 

there is an increase in muscle strength during childhood, rapid increase in grip strength during puberty, and a 

slower gain after puberty. In women, the processes of change in muscle strength were similar to men during 

the pre-puberty, but showed no acceleration during or after puberty [11]. A similar study conducted by [22], 

revealed that maximal handgrip strength was significantly larger in males than females in both the dominant 

and non-dominant hands. Peebles and Norris [23], also reported a greater average grip force in men than in 

women due to a larger average body size and muscle mass in men. 

 

Findings from this study also revealed that females were more flexible than males with a mean spinal 

flexibility greater than that of men, though the difference in mean was not statistically significant. This 

supports the findings of [24] which revealed that females have greater flexibility than their male counterparts. 

[8], also reported that males are less flexible than females. [25], as well reported that females have 

significantly higher range of motion in most of the joints than their male counterparts. The greater range of 

motion in women can be attributed to the fact that men indulge in more rigorous physical work which result 

in greater joint microtrauma than women [26]. 

 

The findings from this study also revealed that women have a higher mean waist-height ratio, percentage 

body fat and BMI than men and this difference was shown to be statistically significant with the exception of 

BMI. The mean difference in BMI between males and females was not significant. A study conducted by [27] 
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revealed that percentage body fat was greater in women than in men. According to [28], women have more 

body fat than men of the same BMI. Generally, women have been shown to have a greater amount of body 

fat than men [29], and this could be attributed to their body physiology which is structured in such a manner 

that enable them maintain a greater percentage of fat mass than males right from the onset of puberty to 

menopausal age [30]. [10], revealed that BMI decreased with aging in men but not in women. Findings from 

this current study also revealed that a greater percentage of males have a healthy weight than females, while 

a greater percentage of females are overweight and obese than their male counterpart. 

 

This study also revealed that there is a significant difference in mean of lean body mass between men and 

women, with males having a higher lean body mass than females. This finding is in line with that of Bredella 

[31], which showed that men have more lean body mass than women, while women have more fat mass than 

men. [32], also reported that men have a higher lean mass than their female counterpart. For a given BMI, 

men have been shown to have higher lean body mass, while women have higher fat mass [33]. This could be 

as a result of increased gains of muscle mass in men which usually occur during puberty [34]. 

 

The findings of this study reveal that men are generally more physically fit than women and this is in 

accordance with [35], who reported that there is a significant difference in level of fitness between males and 

females with males reported to be more physically fit. [8], also reported that males have higher levels of 

fitness than females, which according to [36], could be attributed to the fact that males were more physically 

active than females partly because they were more confident in their ability to overcome traditional barriers 

to physical activity such as time constraints, feelings of fatigue, poor water, and homework obligations.  

 

5. Conclusions 

The findings from the study show that there is a statistically significant difference in levels of fitness between 

males and females with males having higher fitness levels when compared with their female counterparts as 

seen in more components of health related measures of PF. However, females were more flexible than their 

male counterparts. 

 

Study Limitations 

The dehydration level of participants were not assessed before the usage of the bioelectric impedance for 

measurement of percentage body fat. This could have an effect on the result as decreased dehydration will 

lead to an overestimated amount of body fat. Also participants were randomly recruited with no consideration 

for their active or inactive participation in any structured regular exercise. 
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