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ABSTRACT

Obesity increases the risk of morbidity and mortality and reduces quality of life independent of age, sex 
or ethnicity. Heart function can be described as measures of efficiency of heart and circulatory systems 
during rest and activity. This can be used to investigate whether regular exercise was protective against 
reduced heart rate, or adverse effects of obesity on heart rate were modified by physical activity. In this 
study, an effect of short bout of exercise in obese population with the Borg's Rate of Perceived Exertion 
Scale and the Heart Rate was evaluated. According to Baecke's Questionnaire, 24 males and 26 females 
of age between 20 and 30 years having Body Mass Index from 18.5 to 24.9 were recruited using purposive 
sampling (N = 50). The results were obtained using t-test. The Obese group is homogenous at the 
baseline and showed statistically significant changes after intervention with short bout of exercises in 
Rate of Perceived Exertion Scale, Respiratory Rate and Heart Rate. Regular exercises can be modified 
effects of obesity on heart rate, respiratory rate and rate of perceived exertion.
Keywords: BMI; Cardio Respiratory Changes; RPE; Heart Rate. 

Obesity and weight gain are imposing a growing 
threat to world health, as in many countries 
20–30% of adults are categorized as clinically 
obese, and their number is still increasing. 
Sedentary lifestyle is a medical term used to 
denote a type of lifestyle with no or irregular 
physical activity. A sedentary lifestyle can 
contribute many preventable causes of death. The  
World  Health  Organization  (WHO)  classifies  
obesity  based on BMI as follows: underweight 
(<18.5 kg/m2), normal  range  (18.5–24.99  

2 2kg/m ),  overweight  (25–29.99  kg/m ),  obese  
2class  I  (30–34.99  kg/m ),  obese  class  II  

2 2(35–39.99 kg/m ), and obese class III (≥40 kg/m ) 
(WHO,2006).  The physical activity and 
adiposity of children is currently a major public 
health concern primarily because of the consistent 
upward trend in overweight in youngsters 
(Bundred et al., 2001; Ogden et al., 2002; 
Lobstein et al., 2004). Obese children have an 
increased acute risk of insulin resistance (Caprio 
and Genel, 2005), type 2 diabetes (Arslanian, 
2002), and dyslipidemia (Tolfrey et al., 2000). 
Overweight youngsters are also more likely to 

experience clustered risk and have lower levels of 
physical activity (Andersen et al., 2003) and to 
suffer poorer psychological health than their 
normal weight peers (Fox, 2004). The United 
States and many other countries are experiencing 
an epidemic of obesity. From 1960 to 2000, the 
percentage of the US population categorized as 
obese increased from 11% to 28% in men and 
16% to 34% in women, with higher rates observed 
in certain racial and ethnic groups (Mokdad et al., 
2003; Truong and Sturm, 2005). A number of 
studies have documented the association between 
obesity and cardiovascular disease (CVD) risk 
factors (Freedman et al., 2002; Skyler, 2002; 
Gregg et al., 2005), and some, but not all, with 
markers of subclinical CVD (Lauer et al., 1991; 
Snell-Bergeon 2004; Oren et al., 2003; Schunkert 
et al., 2002). The Registrar General of India 
reported that coronary heart disease (CHD) led to 
26% of adult deaths in 2001-2003, which 
increased to 32% of adult deaths in 2010-2013. In 
India, CHD prevalence increased 1% to 9-10% in 
urban populations and <1% to 4-6% in rural 
populations in last 60 years (Gupta et al., 2016).

INTRODUCTION

www.ijsir.co.in 37

International Journal of Scientific and Innovative Research 2018; 6(1) : 37 ‐ 42
P‐ISSN 2347‐2189, E‐ ISSN 2347‐4971



Cardiovascular exercises are used to improve and 
maintain cardiovascular health. However, it is not 
always clear as to what intensities one should be 
exercising to facilitate the maximum return. Heart 
rate (HR) values and ratings of perceived exertion 
were used to measure intensities during 
cardiovascular training. Exercise intensity is a 
main component of the training response. 
Therefore, it is important to understand the factors 
that can influence HR during exercise, so 
modifications can be made when establishing 
training heart rate. Rate of Perceived Exertion 
(RPE) is utilized as a way to measure the 
subjective feelings of the intensity of exercise 
(Panton et al. 1996). Past examinations were 
finished by Clifton and Scalon (May 2006), in 
normal physically active male and female to find 
out the relationship of heart rate and rate of 
perce ived exer t ion  ye t  not  very  many 
investigations has been done on inactive people 
and overweight people to decide whether Rate of 
Perceived Exertion scale does precisely survey 
the subject's work rate and can be utilized as a 
supportive methods for acquiring the work rate of 
a person exercise  testing and now and again could 
be utilized as a part of lieu of HR (Clintof and 
Skalon,2006). So this study on obesity adults to 
determine if the Rate of Perceived Exertion scale 
does accurately assess the subject's work rate and 
can be used as a helpful means of obtaining the 
work rate of an individual during exercise testing 
and in some cases could be used in lieu of Heart 
Rate. 

MATERIALS AND METHODS
Inclusion Criteria
 Sedentary population (N= 50), according to 

Baecke's Questionnaire both sexes, between 
20 and 30 years with Body Mass Index (BMI) 
18.5 to 24.9.

 Subjects not undergoing any exercise 
program in the form of training.

Exclusion criteria
 History of exertional dyspnoea.
 Hypertensive subjects. 
 Clinically diagnosed cardiovascular and 

cardiorespiratory diseases.
 Orthopaedic problems such as recent 

fractures, joint and muscle pathologies.
 Medical conditions like Diabetes, Hepatic 

disease, Cancer, etc.
 Difficulty in following the commands and 

procedure.
 Alcoholics and Smokers.
 Women under hormonal replacement therapy.
Procedure 
The target population of this study consists of 50 
participants. Initial explanation about the aim and 
purpose of the study, test procedure, method of 
testing, instructions on how to perform test was 
given. Explanations about the procedure of 
parameters to be measured before and after the 
test were given. Subjects were oriented about 
Borg's rating of Perceived Exertion and how to 
rate it. A written consent was taken from all the 
participants and the study was approved by 
institutional ethical committee. The participants 
were selected based on following selection 
criteria.  
 Subjects    preparation
 Before the test the subjects should not indulge 

into any activities.
 Before commencement of test the subjects 

should be asked to rest for half an hour, so that 
the vital signs might come down to steady 
state, then all vital signs were measured.

 Subjects were expected not to have heavy 
meals/tea/coffee at least 2 hours before 
exercise and care is taken that they are 
properly hydrated.

 Subjects were advised to wear loose clothing.
Vital signs
Position: Relaxed sitting posture on a chair.
Resting heart rate: A manual method of taking a 
heart rate is done by feeling the pulse on the radial 
side of the wrist for 1 minute.
Respiratory rate:  It is   measured   by observing 
the chest movement of the subject for 1 minute.
Test procedure 
 Subjects were   asked to step up and down 

(up-up; down-down) at the rate set by 
metronome.

 At the end of 1 minute, the subjects   were   
asked to rate  their rate of perceived exertion 
and pulse rate was measured and the values 
were  noted.

 Again the subjects were made to step up and 
down for 2 minutes, and asked to rate their 
rate of perceived exertion and pulse rate was   
measured and the values  were  noted.                               
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 Once again the  subjects  were  made to step 
up and down for 3 minutes, and asked to rate 
their rate of perceived exertion and  pulse 
rate were  measured and the values were  
noted.

 Scoring procedure is remaining standing 
after test. Beginning 5 seconds after the 
cessation of test, take a 15-second pulse 
count. Multiply the 15-second count by 4 to 
express the score in beats per minute (bpm).

RESULTS 
This study was performed with 50 obese BMI 
adults. The age group selected was 20 to 30 years. 
The basic demographic data obtained included 
age, height, weight, BMI, heart rate and 

respiratory rate. The outcome measures used in 
this study are RPE and heart rate that are 
measured before and after exercises.  Statistical 
analysis of the data collected was done using 
statistical tool. t- test was used to analyze the data. 
In table 1, baseline details of obesity subjects in 
terms of age, height, weight, heart rate and 
respiratory rate are given. The mean age, height, 
weight of subjects were  26±7, 157±9 and 82±5, 
respectively. The mean BMI, Heart Rate, 
Respiratory rate in obese subjects were  32±6, 
78±6 and 14±3, respectively. P value for all these 
variables by using independent t-test at baseline is 
more than 0.05 and confirms the homogeneity of 
group before the commencement of the 
intervention. 

Table 1: Demographic data showing age, height, weight, heart rate and
respiratory rate at baseline 

 Group Age  Height  Weight  BMI  Heart Rate    Respiratory 

 Obesity  26±7 157±9 82±5 32±6 78±6        14±3

 P value  >0.05 >0.05 >0.05 >0.05 >0.05   >0.05

rate

Values are express as Mean ± SD

Table 2: Data analysis in obesity group 

 Group Heart Rate Respiratory rate  RPE 

 Before  78±6 14±3 6±0

 After  113±5 29±3 17±3

 P value  <0.05 <0.05 <0.05

Table 2 showed data analysis within obesity group 
using t-test for the outcomes Heart Rate, 
Respiratory rate and RPE before and after the 
intervention. The mean Heart Rate, Respiratory 
rate and RPE of subjects before the intervention 
was 78±6, 14±3,  6±0 and after the intervention 
was 113±5, 29±3, 17±3, respectively. P value for 
all these variables before and after is less than 0.05 
and confirms the statistically significant improve-
ment in all the variables after intervention.  
DISCUSSION 
Physical activity and cardiorespiratory fitness can 
significantly reduce cardiovascular risks in adults. 
Relationship between physical activity, cardiores-

piratory fitness and obesity is vital in assessing the 
benefits of interventions to prevent obesity. Hsieh 
et al. (2014) inspected   the relationship between 
physical activity, cardiorespiratory fitness and 
body mass index in Taiwanese children.  In a 
cross-sectional study of 2419 school children 
(1230 males and 1189 females) with aged 12 years 
old living in region of highest rates of childhood 
obesity of southern Taiwan, a significantly higher 
level of cardiorespiratory fitness was found in 
children who engaged in regular physical activity 
compared  to inactive children. Obese children 
had lack of cardiorespiratory fitness.
Physical fitness is defined as ability to perform 
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daily physical work without harming social 
health. Components   of physical fitness is 
cardiorespiratory fitness (VO2 max) and fitness 
relative to body mass. Low cardiorespiratory 
fitness values are positively associated with an 
overweight population (He et al., 2011).  In 
addition, there is a negative association between 
cardiorespiratory fitness and cardiovascular risk 
factors (Stabelini et al., 2011; Ford and Li, 2008). 
Further, Ortega et al. (2010) measured physical 
activity outside of school for only four days. 
While Fogelholm (2008) measured the activity 
during leisure-time in and outside of sports clubs, 
they only reported frequency and duration and not 
intensity or setting of physical activity. Hence, 
reliable and valid questionnaires assessing 
frequency, duration, intensity and setting of the 
different physical activities are still needed 
especially because, for instance, intensity is an 
important aspect in overweight prevention 
(Lohman et al. 2008). The data on the relationship 
between physical activity and overweight are 
inconsistent. Specifically, the different levels of 
physical activity (measured by objective 
measurement methods) showed different 
relationships to overweight. In addition, the effect 
of gender on the relationship between physical 
activity and overweight was inconsistent. While 
Deforche et al. 2003, Haerens et al. 2007 and 
Gonzales-Suarez et al. (2011) reported no gender 
effect on the relationship between overweight and 
physical activity, other studies (Ortega et al., 
2010;  Ara et al., 2007) revealed that gender 
affected the relationship between overweight and 
physical activity but  this association depended on 
the anthropometric measurement method used to 
measure overweight. 
Similar to our observations in adolescents, Must 
et al. (2005) found inconsistent results in children 
with a higher tendency to an inverse relationship 
between physical activity level and overweight in 
cross-sectional studies and differences in the 
relationship between physical activity and 
overweight between boys and girls emphasizing 
the inconsistent state of research not only in 
adolescents but also in children. Interestingly, 
some studies (Pate et al., 2006; Huotari et al.2010) 
included weight as independent parameter in their 
statistical models while other studies (Fogelholm 
et al., 2008; Haerens et al., 2007) used weight as 

dependent parameter. This observation illustrates 
that the causality between physical activity and 
overweight and between physical fitness and 
overweight is still unclear. For instance, Metcalf 
et al. (2011) suggested that overweight influences 
level of physical activity but not vice versa. 
Hence, future longitudinal studies are warranted 
to tease out this causal relationship. Furthermore, 
additional longitudinal analyses are necessary to 
determine the interrelationship (mediator or 
moderator effect) between physical activity, 
physical fitness and overweight which has 
important implications for public health policy 
making and developing optimal obesity 
prevention or treatment programs
CONCLUSION 
Cardiorespiratory changes in obese population 
following short bout of exercise concludes that 
increasing level of physical activity were 
associated with an increase in cardiorespiratory 
fitness. The adverse effects of obesity on heart 
rate, respiratory rate and rate of perceived 
exertion can be modified by regular exercises.
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