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Research Article 
 

Abstract: Samples of 27 females and 22 males of age group 18-25 

years were studied for evaluating relationship between obesity and 

Hemoglobin with cardiorespiratory fitness. Cardiorespiratory 

fitness was measured in terms of vo2 max while obesity in terms of 

BMI. Significant negative Correlation was observed in males(r=-

62964) and females (r=-0.51466) between BMI and VO2 MAX. At 

the same time significant positive correlation was found in males 

(r=0.875296) and females(r=0.740909) between   Hemoglobin and 

vo2 max. Thus, with increase in BMI, vo2 max decreases and with 

increase in Hb, vo2 max increases. 
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Introduction 
 –vo2 max is maximum capacity of individual’s 

body to transport and use o2 during incremental exercise 

which reflects physical fitness of individual. It is 

considered to be gold standard by which one can measure 

cardiorespiratory fitness. It is a measure of volume of 

oxygen that human body Is capable of consuming and 

converting it to energy for working of muscles. (1), (8) 

BMI is a measure of body fat based on height and weight 

of adult individual. It is expressed as weight.kg\height-

cm2. Hemoglobin is a conjugated iron containing a 

metalloprotein with 4 heme molecules linked to the 

protein globin. (2). O2 is bound to the ferrous (fe2) atoms 

of the heme to form oxy hemoglobin. It releases o2 to 

tissues and co2 from tissues to lungs. 
 

Materials and Methods 
Present study high lights relationship between HB and 

BMI WITH vo2 max in adult individuals of either sex. 

For this purpose adult make a females (22 & 27) 

respectively between age group of (18-25 years) were 

selected.   Data on height, weight (Kg) & age (yrs.), of all 

individuals were recorded. Hb was estimated by sahli’s 

method. BMI was calculated as body weight in Kg 

/height in(m) 2. VO 2 max calculator using 3 minute step 

rest (Harward’s step rest) 3. According to this calculator 

vo2 max for males is 111.33-(0.42)H. & for females, 

65.81-(0.18)H where H=15 sec pulse count, beginning 5 

sec after rest completion.(7) Data was analyzed for 

standard deviation co-efficient of variation at rest, co-

relation co-efficient & regression equation as described 

by Mungikar. 4 Table 2 gives values of BMI & Vo2 max. 

BMI for male ranged for 23 to 37.6 and for females24.1 

to 38.3. 
 

Observations 
Table 1: Values of Hb and Vo2 max 

Parameter Sex range mean 

Hb 
male 8.0 to 11.6 10.1 

Female 8.0 to 11.2 10 
 

Table 2: Values of Body Mass Index (BMI) and Maximal Oxygen 

Consumption (VO2max) in males and females 
Parameter Sex Range Mean 

BMI 
Male 23.0-37.6 29.2 

Female 24.1-38.3 3o.1 

Vo2 max 
male 29.0-68.0 42.2 

Female 31.0-45.0 35.6 
 

Table 3: Distribution of values of VO2 max 

Age Poor Fair Good Excellent Superior 

For Females 

20-29 <25 36-39 40-43 44-49 50+ 

For Males 

20-29 <41 42-45 46-50 51-55 56+ 
 

Table 4: Classification of body fatness based on body mass 

index(BMI) 

According to world health organization (WHO) 

BMI CLASS   

<18.5 Underweight  

18.5-24.9 Healthy   

25-29.9  Overweight 

30-39.9  Obese 

>40 Morbidly obese  
 

Table No 1. Gives values of Hb & Vo2 max for subjects 

under investigation. Hb values ranged from 8.0 to 11.6 in 

males & 8.0 to 11.2 in females. No significant difference 

between recorded values in males & females was found. 

Table no.2 gives values of BMI & Vo2 max. BMI for 

male ranged for 23 to 37.6 while in females in range from 

24.1 to 38.3. There was no significant difference between 

Values of BMI in males & females. On an average, Vo2 

max for male was 42.2 ml/kg body weight /min. while for 
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females it is 38.6 ml/kg body wt. statistically significant 

(p=0.01) difference was observed among values of Vo2 

for males & females. The results of Vo2 max are 40 to 

60% higher in males than in females (5). Where data was 

analyzed for co-relation co-sufficient (r), it was observed 

that, there was inverse relationship between BMI and 

Vo2max. With increase in BMI, Vo2 max decreases 

indicating negative influence of obesity on physical 

fitness. However direct relationship between Vo2 max& 

Hb was found i.e. with increase in Hb, vo2 max increases. 

Significant negative co-relation was observed in males (r 

= -0.62964) & females (r = -0.51466) between BMI and 

vo2 max. At the same time, significant +ve co-relation 

was found in males (r = +0.875216) & females (r 

=+0.740909 between Hb & Vo2 max. Distribution of 

values of v02 max in males & females is given in table 

no. 2. Average values for Vo2 max for males was 42.2 & 

for females 35.6 ml/per kg/per minute. This finding falls 

under fare category (table no 2) not good and not 

excellent. This indicates need of decreasing BMI & 

increasing HB. 
 

Discussion 
Hb synthesis takes place in bone marrow with normal 

value as 12 to 16 gms per dl. 

Synthesis of Hb depends on 3factors. 

1. Iron   2. Folic acid 3. B12 .Deficiency of any of 

these 3 factor decreases ability of bone marrow 

to synthesize R.B.C., Hb causing   anemia. Major 

effect of anemia is greatly increase in cardiac 

output as well as pumping workload on heart. 

Thusit effectscardiorespiratory fitness of person. 

Increase in BMI leads to obesity.(6) People who have 

excess body fat are more likely to develop heart disease 

& stroke, due to increase in Blood cholesterol & 

triglycerides level and decreased in HDL level. This 

dyslipidemia in obese person causes atherosclerosis.  
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