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Abstract: Background: This study was an illustrated cross sessional study of male and female students of 

Tsinghua University Beijing China and University of Sindh Pakistan students. The study objectives were to 

describe normative data and compare the BMI and hand grip strength of dominant hand of both universities 

students. The study elaborated that health and fitness status of universities lifestyle of young male and female 

students are significantly related to the desire level of general health and fitness level and observed the attitude 

of students towards health assessment activities and status.  

Method: The sample was selected of both universities overall 600 students, ranging in age of18-23 years. 

There were 150 male and 150 female healthy students of each university were participated. Both university 

students were compared their BMI and HGS of dominant hand. The strength was measured with STF calibrated 

hand grip dynamometer and used the normative criterion of general grip strength of franklin 2000 to calculate 

the result.  All the conclusions were described by SPSS 20 and MS excel 2010.  

Results: The study population was relatively young and they were classified in three interval groups’.  The 

mean of TUBC and UOSP BMI (23.72 - 23.34 male, 21.19-22.21 female, 22.45 -22.77 MF) and std. deviation 

(3.72 - 4.22 male, 2.83 - 3.46 female, 3.53 - 3.89 MF) t –value TUBC 110.16 and UOSP 103.38 and p –value is 

0.001 significance. HGS mean (46.35 - 45.07 male 30.87 - 29.30 female 38.61 -37.18 MF) and Std. deviation 

(9.16 -8.30 male, 5.32-’4.94 female10.77-10.43 MF) and t-value TUBC 62.07 and UOSP 61.73 p –value is 

0.001 significance <0.05. The average difference of BMI of TUBC and UOSP (67% - 64% normal, 18%- 23% 

overweight 10% - 7% underweight and 4% - 6% MF were obese. The prevalence of BMI>25 overweight and 

>30 overall obesity of UOSP were higher than TUBC students. The correlation of BMI and HGS is significance 

of 0.05 levels. In HGS the performance of both universities performance was satisfactory. While, the females 

HGS performance of TUBC were higher and better then UOSP students. 

Conclusions The research innovative of health and fitness should create an atmosphere of general health 

assessment and identify their strength and weakness. To highlight their physical and physiological competencies 

motivated them healthy, foster and active lifestyle in their routine living. To freshman the HFA attitude of 

university students and were produced normative evaluation infrastructure for future research.  The Overall 

goals of research study are to benefit to the general public particularly the university students. 
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I. Background 
The mounting prevalence of obesity in the younger adult population of every nation is a sheer concern 

hence the vitality of assessing the body fat has been a renaissance of interest in the appraisal of different body 

composition approaches (Gruber and Kitano, 2001)
1
. The World Health Organization (WHO) expresses 

overweight and obesity on BMI at >25 and <30 kg/hm2 respectively in younger adult populations (WHO, 

1995)
2
. However, there is increasing evidence that these cut-off values are not effective for all populations 

(Luke, 1997; Durenberger, 1998; Durenberger and Yap, 2000) as the connection between BMI and body fat 

percentage fluctuates between populace groups. Additionally, it is the quantity of physique plump, rather than 

the sum of excess weight, that regulates the health risks of obesity (WHO, 1998)
3
. This is clarified the 

cumulative interest of research scientists and the general public in body fat assessments. Obesity has become a 

major health, social and economic burden of today’s world (James, 2004)
4
. It has now been well established that 

obesity directly increases cardio metabolic risk by altering the secretion of adipocytes and indirectly by 

promoting insulin resistance and its associated metabolic disorders such as Type-2 diabetes. Moreover, obesity 

causes additional health problems as it is closely associated with the development and progression of coronary 

heart disease, certain forms of cancer, respiratory complications (e.g. obstructive sleep apnea) and osteoarthritis 

(Kopelman, 2000)
5
. On the other end the Muscle weakness, low body weight, and chronic diseases are often 

observed in the younger adult people; however, the association of muscle strength with mortality, independent 

of disease status and body weight, has not been elucidated. Although there are several methods to estimate BMI, 

there is no ‘gold standard’ for both epidemiological studies and personal use. The main objective of the research 
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is to develop the health and fitness assessment attitude and motivate the students towards this practice. The 

research would highlight the strength and weakness of 18-23 years of age subjects by HFA process. Generally 

this age group of adults has been largely ignored. Keeping in view that BMI and hand grip strength (HGS) are 

assessed as predictor of mortality and other health problematic diseases within this age group. Initially healthy 

and disease-free young adult students of Tsinghua University Beijing China TUBC and University of Sindh 

Pakistan UOSP were evaluated to compare the normative data of BMI and dominant hand grip strength of 18 -

23 years adult students. The major goals of study were to develop an attitude of fitness assessment in the 

university students and also compare general fitness attitude of the students of both nations. The inquiry 

consisted of general health and fitness status of students of both universities. In this connection various related 

studies were reviewed and vitality of two nations’ general health problem was kept in mind. Strength 

capabilities of the young students have been decreasing day by day along with an increase in obesity in general 

public. This triggers various physiological problems affected general health. Despite considerable attention to 

adverse effects of obesity on health, it has not shown any diminishing trend in society in general. The recent 

survey of ten provinces in china indicated that 34.4% of adult population aged 20 -39 years were overweight. 

Another study on more than 43000 adults aged 20 to 39 years shows that 11 percent of these people are obese 2 

percent more than the last survey in 2010. (General administration of sport survey, 2010)
6
 In Pakistan, according 

to World Health Organization (WHO) estimates 19 percent of men and 26 percent of women are obese having 

BMI greater than 25 but only 1 percent of men and 4 percent of women are documented as obese using the 

standard criteria of having BMI greater than 30. The prevalence of obesity is even higher in urban areas (56% in 

men and 67% in women). A recent study showed high rates of underestimation of overweight and obesity 

among Pakistanis i.e. 52% of overweight and 73% of obese people thought they were normal
7
.  Appropriate 

perception of weight status and awareness of the dangers of obesity and the benefits of weight loss are a 

prerequisite for weight loss efforts and its success
8
. Guidance given to obese people to lose weight may go 

unheeded if they consider themselves normal weight. The health and fitness implications of obesity are 

epidemically hard to quantify and predict although it is cleared that obesity and strength weakness conditions 

have become one of our greatest health challenges for younger population. Since similar trends were evident in 

almost all the developed and under developing countries, the younger population’s poor muscle strength has 

been found to be concomitant with lower body weight
9
 resulting in the presence of chronic diseases

10
, physical 

inactivity and eventually lower education
11

 and well-being. All these factors are the known predictors of 

increased mortality
12

.   However muscle strength itself as a predictor of mortality has been addressed in only a 

few studies, with follow-up intervals of no longer than 6 years.
13

   In middle-aged men followed for 6 years, the 

risk of mortality was more than two times greater among those in the lower half of grip strength than those of 

higher half of grip strength.
14

 Among 75 year old men and women, poor strength tested in multiple muscle 

groups predicted increased mortality over a follow-up of 4 to 5 years.
15

 These studies suggest that good strength 

is an important predictor of survival. 

  

II. Methodology 
2.1 Subject Participants  

The random samples of 600 students were selected from both universities, aged between 18-23 years. 

There were 150 male and 150 female students of each university who participated. The data was collected 

during March 2012 for the collaborative partial support project between TUBC and UOSP.  Both university 

students were compared with respect to their BMI and HGS of dominant hand. The strength was measured with 

calibrated hand grip dynamometer and used the normative scale of general grip strength of franklin 2000 to 

calculate the result.  All the conclusions were described by SPSS 20 and MS excel 2010. 

Protocols of human health metrics were used as per study requirements and approved by the both 

university’s research studies committees (URSC) as part of the investigation. The informed consent and PAR-Q 

forms were filled by both university students. The idea was to get harmonized with the population of healthy 

subjects in order to obtain an optimal BMI and hand grip strength data. The BMI assessed this way is more 

widely used and accepted because values correlate better with measures of body fatness. BMI was 

mathematically calculated with a general Quetelet index formula of BMI= Weight (kg)/heightm
2
). This formula 

requires the weight in kg and height meter square of the participant to get the BMI. Using the international 

normal scale of BMI one can calculate the percentage of body fat of the subject. 

The norm of BMI has universally standardized by WHO and researchers for the calculation and 

conclusion. On the other end the American Society for Surgery of the Hand (ASSH) and the American Society 

of Hand Therapists (ASHT)
16

 have standardized positioning, instruction and calculation of HGS. The vitality of 

ASSH assessment of hand grip strength had been evaluated. The assessment of strength test by the stationary 

force is pragmatic wherein the dominant hand could be clutch on a hand grip dynamometer where the force has 

most normally been measured in kilograms.  The ASSH process of HGS assessment
17

 is a reliable appraisal and 

identical method in strength test. There are diverse evaluators available and different devices of dynamometers 
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of strength assessment and also diversity of methods of positioning used to measure.
18

 In figure 1-4 the STF 

dynamometer calibrated device was utilized to evaluate the dominant hand strength.  During the assessments of 

strength, we had used the proper protocols and procedures of tests. There were three trails conducted out of 

these the best trail had been taken into consideration. 

The published normative data of hand grip strength is available from different countries. They are still carrying 

out research to discover fresh research information. It is a first research of this kind to escalate the fitness 

assessment attitude in the student’s community in Pakistan. The study of this kind is a representative of trends in 

developed nations. Some studies divided participants by right and left hand and while others by age or gender 

but a small number of studies divided participants by age gender and also with respect to the dominant and non-

dominant hand. HGS is predictive of other health conditions, although the liaison has not been declared to be 

contributory.
19

 The longitudinal studies proposed that poor hand grip strength is prognostic of increased 

mortality from cardiovascular disease and cancer in males. The HGS is harmfully associated with physical 

infirmity along with an effect to the body mass index (BMI). The behavior of muscles could be assessed and 

used by hand grip dynamometer. Various scholars and scientists declared a positive relationship between BMI 

and HGS of both genders in all ages.   

The studies were from various countries, and concerned subjects of diverse genders, ages, types of 

work ethnicities and access to nutrition. There is one study of HGS in Australian adults but no inquiry of the 

affiliation between HGS and BMI in an Australian population was made. The objective of this study was to 

describe normative data for HGS and BMI of students of TUBC and UOSP so it commenced with HFA at 

educational environment and a futuristic approach. The major endeavor was to develop the HFA attitude of 

student communities and expand the environment of health consciousness in the public. The investigation has 

been conducted to create an environment of fitness assessment and develop fresh data for the comparison of 

health and fitness assessment of student community of two universities and expand it to the health and fitness 

assessment of two nations i.e. Pakistan and China. 

 

III. Results 
 There were 600 students of TUBC and UOSP who participated during 2012. Both male and female 

students were distributed in equal half of 150 male and 150 female students of an age group of 18 to 23 years 

from both universities. The study population was relatively young and they were classified into three gender 

groups. The BMI and HGS comparison of TUBC and UOSP arranged as M v/s M and F v/s F and MF v/s MF. 

The 50% percent of each group participated in both assessments and both genders compared separately. The 

comparison of weight mean values and standard deviations were of TUBC and UOSP male (72.05 - 65.24) and 

in female (57.47-55.45) and in combine male female (64.33 – 60.27). The std. deviations of weight of both 

universities males were (13.15 – 11.13)and in female (9.54 – 12.02) and MF (13.15 – 10.66)and weight t –value 

(82.49 -83.2). In height means of male were (174.01– 167.74)and female (164.29 – 157.38)and MF (169.6 – 

162.26). The std. deviations of male students height were (6.33 – 9.76)and female (7.19 -8.88) and 8.33 -8.53 of 

MF and t –value of TUBC 351.53 and UOSP 321.43.  The BMI mean of male was (23.72 – 23.34) and female 

(21.19 -22.21) and MF (22.45 – 22.77) and t- value (110.16 -103.38). The mean values of hand grip strength of 

male (23.72 – 23.34) and female (21.19 -22.21) and MF (22.45 – 22.77). The std. deviations of HGS of male 

was (9.16 -8.30) and in female (5.32 - 4.94) and in MF (38.61 – 37.18).  The t- value of HGS of TUBC 62.07 

and UOSP 61.73 and the p – value 0.001 is significant at the 0.05 level as shown in table 1andBMI r
2
= 0.010 in 

figure 4 and HGS r
2
= 0.290 figure 5.The table 2 portrayed the BMI comparison of TUBC and UOSP gender as 

M v/s M and F v/s F and MF v/s MF.  In figure 1 specified the percentage of M v/s M of TUBC and UOSP BMI 

(57% - 59% normal, 29% -25% Overweight, 7% -9% Obese and 7% equal in Underweight). The figure 2 

quantified the f v/s f comparison of both university students in BMI 77% - 68% normal, 8% -21% Overweight 

13% - 7% underweight and 1% - 4% Obese. The figure 3 illustrated overall both gender combine average of MF 

v/s MF as 67% -64% normal, 18% - 23% overweight, 10% - 7% underweight and 4% -6% obese. In HGS 

assessment the average performance of both universities students of (dominant hand)strength were depicted as 

according to the normative scale of strength evaluation of franklin 2000. In figure 3 highlighted the 

physiological response of dominant hand strength performance. The HGS of TUBC and UOSP male students 

were 20% - 20% VP, 21%-20% Poor, 18% -23% below average. and Av, 9%-15% AB. Av. 7% - 5% Good 5% -

1% Excellent. In female 1% - 2% VP 3% -1% poor, 14% -28% below average, 29% - 27% Av, 33% -28% 

above average . 11% - 9%Good and 10% - 6% Excellent. The overall male and female  of both universities 

average 10% -11% VP, 12% - 10% poor,  16% -25% below average., 25%-21% Av., 21% Ab. Av., similarly, 

9% - 7% Good  and 7% - 4 % Excellent.  

 

IV. Discussion 
Physical fitness is ultimate need of public health.  Recently endeavored to develop an attitude of young 

adolescence of global population to involve and keep physically healthy and fit by mean of health and fitness 
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activities. Epidemiological studies of the past 4 decades have clearly demonstrated the vitality of physical 

activities and its impact of reduction of mortality and morbidity. (Paffenbarger, Wing, Hyde, Hsieh1986, 1980, 

1978)
20

This has an influence on the risks of morbidity and mortality and therefore can reduce these risks. 

Disease prevention and health promotion should be implemented as early as possible in both childhood and 

adolescence. The study indicated that 18 – 23 years of age of Female BMI normal ratio is higher than male and 

male overweight and obese ratio is higher than female, however the underweight ratio of female is higher than 

male. Some studies indicated that underweight people have a higher than normal risk for premature death. 

Though the adequate evidence shows extreme leanness (e.g. anorexia nervosa can be life threatening). The 

underweight individuals may have lost weight because of medical condition too (Corbin, 2008)
21

. The experts 

agreed that no less than 5%t male and 10% female have an exceptionally low body fat percentage. Due to low 

fat percentage among female the amenorrhea may occur and along with amenorrhea such females are also at risk 

of bone loss such as osteoporosis. The study indicated that 10% TUBC and 7% UOSP students are underweight 

and might be at risk of these problems. The BMI >25 and less than <30 was exposed among bilaterally UOSP 

higher than TUBC students participants of the prevalence of body fat ratio greater than considered as 

overweight. Overall overweight and obesity of UOSP students was higher than TUBC students. It is also an 

alarming condition for young learning students of both universities. As the overweight conditions cause certain 

diseases and medical complications with risks of heart disease, high blood pressure, blood lipids and sedentary 

living ( Welk, 2008).
22

 The healthy range of body fat in males is 10 % to 20% percent while in females it is 17% 

to 28%t. These levels are associated with good metabolic fitness, good health and wellness. As per results, 23% 

of UOSP and 18% of TUBC students are overweight and at high risk of these health problem. With concern to 

HGS values, the performances of both university students were satisfactory. The observations of attitude of 

TUBC students towards healthy activities were encouraging and positive as compared to UOSP students. The 

results of t- value displayed significant differences in BMI and strength, between TUBC and UOSP students, 

where TUBC students were found more active and involved in health and fitness than their counterparts. The 

correlation of TUBC BMI and UOSP HGS is at the 0.01 and UOSP BMI and TUBC HGS is at 0.05 level (2-

tailed). A similar type of results were obtained in the study of Mehtap and Nihal  (2005)
23

 who conducted a 

study on physical fitness in rural children compared with urban children in Turkey and found that children living 

in the urban areas were more inactive and obese than rural children. The recent studies also indicated a 

significantly increased risk of various kinds of cancer, high blood pressure, asthma, back pain, osteoarthritis, 

liver disease, and pulmonary disease; pancreatitis and gallbladder problems associated with obesity (Corbin, 

2008).
24

 The higher incidence of certain diseases and other health problems indicate that people who are 

moderately over fat level have 40 percent higher than normal risk of shortening their life span (Welk, 2008)
25

. 

More severe obesity results in a 70% higher than normal death rate. Obese segment is red zone for health risk 

and physical conditions. In this study portrayed that 9% UOSP and 7% TUBC  male and 4% UOSP and 1% 

TUBC female and overall both gender  6% UOSP and 4% TUBC at high risk of obesity were indicated at red 

zone among young students. They were at great threat, facing back pain, asthma, osteoarthritis and other 

problems. The results were also elaborated that TUBC female students more conscious about maintaining their 

weight and physical and physiological status of physique then UOSP females students. On the other end, the 

HGS the female dominant hand grip performance was higher than UOSP female as compared to male female 

attitude of performance were highly positive. In view of HGS performance according to the normative scale, the 

TUBC students of both genders give recovering performance as compared to UOSP students, the major 

impediments are availability of health facilities and, environment of physical activities and sports. Instead 

UOSP students have unavailability of facilities and environment of health and fitness activities in their routine. 

It is main intention of health and fitness differences in UOSP students.  

 

V. Conclusion 
The purpose of the investigation here was to develop an attitude of self-health appraisal and 

consciousness/awareness in student’s communities and assessed their fitness status. The study innovative was 

encouraging and the subject participant’s attitudes toward the health and fitness assessment activities were 

positive. The result highlights the strength and weakness of said age group and develops normative data for 

future research. The original research regarding health and fitness should create an atmosphere of general health 

assessment and identify the strength and weakness. Improve their physical and physiological competencies and 

develop an attitude to keep themselves healthy and foster and active in their routine lifestyle. The Overall goal 

of our research study is to benefit the general public particularly the university students. 
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Table 1. Comparison of TUBC and UOSP Male student of  Body composition of (18-23) year 

Gender M v/s M= 150 F v/s F =150 MF v/s MF =300 MF v/s MF =300 

Variable TUBC UOSP TUBC UOSP TUBC UOSP TUBC UOSP 

Age 18 -23 Mean  + SD Mean +SD Mean  +  SD Mean  +  SD Mean  +   SD Mean   +   SD t - value 

Weight 

(kg) 

  72.05 +13.15 65.24 + 11.13 57.47 +  9.54     55.45 +  12.02 64.33   +13.15 60.27   + 10.66 82.49 83.2 

Height (m) 174.01 + 6.33 167.74 +  9.76 164.29 +  7.19 157.38 +   8.88 169.6   +   8.33 162.26  +   8.53 351.53 321.43 

BMI 23.72  +3.72 23.34  + 4.22 21.19  +  2.83 22.21  +3.46 22.45   +  3.53 22.77  +   3.89 110.16 103.38 

HGS 46.35  +9.16 45.07  + 8.30 30.87  +  5.32 29.30   +4.94 38.61   + 10.77 37.18  +  10.43 62.07 61.73 

p-value 
**. Correlation is significant at the 0.001 level (2-tailed)  and BMI  r

2
 =0.010 HGS r

2
 =0.290 

 
Table 2. Comparison of BMI of TUBC and UOSP  Male/female students   

Age  18 -23 

Gender  
M v/s M =150 F v/s F =150 MF v/s MF =300 

BMI  TUBC  UOSP  TUBC  UOSP  TUBC  UOSP  

Underweight 11 7% 11 7% 20 13% 11 7% 31 10% 22 7% 

Normal 
86 57% 89 59% 116 77% 102 68% 202 67% 191 64% 

Overweight 
43 29% 37 25% 12 8% 31 21% 55 18% 68 23% 

Obese 
10 7% 13 9% 2 1% 6 4% 12 4% 19 6% 

 
Table 3. Comparison of TUBC and UOSP both gender students  in HGS 

Age  18 -23 

Gender  

M v/s M =150 F v/s F =150 MF v/s MF =300 

HGS  TUBC  UOSP  TUBC  UOSP  TUBC  UOSP  

Very poor 30 20% 30 20% 1 1% 3 2% 31 10% 33 11% 

Poor 31 21% 30 20% 4 3% 1 1% 35 12% 31 10% 

Below Av. 27 18% 34 23% 21 14% 42 28% 48 16% 76 25% 

Average 31 21% 24 16% 43 29% 40 27% 74 25% 64 21% 

Above Av. 13 9% 22 15% 50 33% 42 28% 63 21% 64 21% 

Very Good 11 7% 8 5% 16 11% 13 9% 27 9% 21 7% 

Excellent  7 5% 2 1% 15 10% 9 6% 22 7% 11 4% 
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Figure 1. Comparison of TUBC and UOSP  Male 
students BMI of 18 - 23 year of  age    

18 -23 M v/s M =150 TUBC 18 -23 M v/s M =150 UOSP
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Figure 2. Comparison of TUBC and UOSP  Female 
students BMI of 18 - 23 year of  age    

18 -23 F v/s F =150 TUBC 18 -23 F v/s F =150 UOSP
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Figure 3. Comparison of TUBC and UOSP  MF students 
BMI of 18 - 23 year of  age    
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Figure 4. Comparison of TUBC and UOSP  HGS of 
dominent hand  of  Male students (18 -23) years    
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Comparison of TUBC and UOSP HGS of dominent hand  of  
female students (18 -23) years    

18 -23 F v/s F  TUBC 18 -23 F v/s F  UOSP
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Correlations 

Variable  TUBC (BMI) UOSP (HGS) TUBC (HGS) UOSP(BMI) 

     

TUBC (BMI) k/hm2 

Pearson Correlation 1 .249** .319** .099 

Sig. (2-tailed)  .000 .000 .088 

N 300 300 300 300 

UOSP (HGS) (kg) 

Pearson Correlation .249** 1 .539** .073 

Sig. (2-tailed) .000  .000 .205 

N 300 300 300 300 

TUBC (HGS) (kg) 
Pearson Correlation .319** .539** 1 .148* 
Sig. (2-tailed) .000 .000  .010 

N 300 300 300 300 

UOSP(BMI) k/hm2 
Pearson Correlation .099 .073 .148* 1 
Sig. (2-tailed) .088 .205 .010  

N 300 300 300 300 
  TUBC (BMI) and UOSP (HGS) = **. Correlation is significant at the 0.01 level (2-tailed). 

  TUBC (HGS and UOSP (BMI)  =*. Correlation is significant at the 0.05 level (2-tailed). 
 

 

 

 
 
 


