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Abstract:

The purpose of the present study was to compare the resting heart rate and exercise heart rate efficiency
of smokers and non-smokers. In the conducted study the researcher was taken Fifty (n=50) subjects, each
twenty five (25) smokers and twenty five (25) non-smokers from Jadavpur University, Kolkata, between
the age group of 18-25 years. To know the difference between Resting Heart Rate and Exercise Heart
Rate between smokers and non-smokers, the researcher was selected the following two cardio respiratory
parameters Resting Heart Rate (RHR) and Exercise Heart Rate (EHR). Mean, Standard Deviation, and ‘t’-
test were employed for statistical analysis. The level of significance was set at 0.05 (p < 0.05). There was
a significant difference in Resting Heart Rate (RHR) and Exercise Heart Rate (EHR), between smokers
and non-smokers. Thus, we concluded that in non-smokers, Resting Heart Rate and Exercise Heart Rate
are good compared to the smokers group.
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INTRODUCTION

Smoking is a major risk factor for cardiovascular morbidity and mortality. According to World Health
Organization estimates, all types of tobacco smokers are the maximum chance of heart disease, lung
cancer, and other illnesses. And tobacco kills nearly 6 million people are every year. If current trends
continue, annual deaths are expected to exceed 8 million by 2030 [1, 2]. Tobacco use increases the risk of
all types of cardiovascular disease, including coronary heart disease, peripheral artery disease, and
abdominal aortic aneurysm [3]. The American Heart Association’s Council on Cardiopulmonary and
Critical Care issued a position statement in August 1992 [4], on the environmental Tobacco smoking and
cardiovascular disease, and concluded that (environmental tobacco smoke) is a major preventable cause
of cardiovascular disease and death. Active smoking is a well known risk factor for heart disease [5].
Carbon monoxide and nicotine etc, are the chemicals in mainstream smoke that are thought to be the most
important in causing heart disease [6], The other acute effect of environmental tobacco smoke on the heart
is a complex of effects caused primarily by carbon monoxide in the smoking process [7]. Smoking is a
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major cause of all types of cardiovascular disease. In addition to vascular effects, smoking directly affects
the myocardium via increased oxidative stress and inflammation, leading to systolic and diastolic
dysfunction. It also promotes other risk factors for heart failure, such as high blood pressure, an increased
heart rate, diabetes, and atherosclerosis [8]. Attenuated heart rate response to exercise, increases the risk
of all causes of mortality and coronary heart disease, even after adjusting for age, physical fitness, resting
heart rate, and standard cardiovascular risk factors [9]. Previous reports concluded that cigarette smoking
is associated with higher resting heart rate and exercise heart rate [11].

Objectives of the study
To measure and compare the resting heart rate and exercise heart rate between smokers and non-smokers
group.
Hypothesis

It was hypothesized that:
HO- There would be no significant difference in resting heart rate and exercise heart rate between smokers
and non- smokers group.

I1l. RESEARCH METHODOLOGY
Selection of the subject, Sampling technique, Selection of the variable, Collection of data, Administrating
of the test, Design of the study, Statistical procedure are described.

3.1 Population and Sampling technique

For this study the subjects was selected from the Jadavpur University students, a total of Fifty (50) subjects
was randomly selected out of which twenty five (25) were smokers and other twenty five (25) were non-
smokers. The age ranged of subject is 18-25 years. For the collection of data fifty students were selected
randomly, from all departments of Jadavpur University, Kolkata-32, India, was taken as samples.
Generally 5 to 7 year habituated smoking people are selected, those who used to smoke 5 to 8 cigarettes
or bidis per day were selected.

3.1 Design of the study

To conduct the study, the researcher was selected fifty subjects randomly, twenty-five smokers and
twenty-five non-smokers between the ages of 18 and 25 (years). At first it has been taken all the Resting
Heart Rate (RHR), Exercise Heart Rate (EHR), and then also recorded parameter of both smokers and
non-smokers those are adult male university students.

3.2 Selection of variables & Criterion measuring tools

Table 1
Variables Name of Test Instruments Unit
Resting Heart Rate | McArdle- Katch | Stopwatch “Beat/minute”

Exercise Heart Rate | McArdle-Katch | Metronome, Stopwatch | “Beat/minute”

3.3 Collection of data
Procedure for Administering of the test, the following tests were administered-
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3.3.1 Measurement of Resting Heart Rate

Before exercise, resting heart rate measure by McArdle-Katch test procedure. Counted in 10 second three
times, Converted the number of beats counted in 10 second to Beats per Minute (BPM). The standard units
for measuring heart rate are obtained by multiplying this number by 6 using the formula below.
Formula:

Heart beat (10 sec) x 6 = Beats per Minute

For Example:

Resting Heart Rate#1 = 10 (Beats/10 sec), Resting Heart Rate#2 = 11 (Beats/10 sec), Resting Heart Rate#3
=10 (Beats/10 sec). Take the resting pulse three times and converted to heart rate. The mean Resting Heart
Rate by dividing the sum of 3 Resting Heart Rate by 3. Such as, Resting Heart Rate#1 = (10x6)
Beats/Minute, Resting Heart Rate#2 = (11x6) Beats/Minute, Resting Heart Rate#3 = (10x6) Beats/Minute,
Average Resting Heart Rate = [(60+66+60) + 3] (Beats/Minute).

3.3.2 Measure the Exercise Heart Rate

This test was followed the procedure of McArdle-Katch Bench stepping test. Their 10 seconds heart
beats counted after the 3 minute exercise.

Procedure:

180 sec Exercise ——> 5sec Rest ——> 10 sec pulse rate

3.4 Statistical analysis
The data analyzed and compared with the help of statistical procedure in which Mean, Standard deviation
and‘t’-test was used for compare the groups.

IV. RESULT AND DISCUSSION
4.1 Mean & SD of the resting heart rate between the smokers and non-smokers were presented

Table 2.
Table 2
Mean & SD of the resting heart rate between the smokers and non-smokers
Category Mean SD ‘t’- value
Non- Smoker | 63.05 +5.72 2.43*
Smoker 68.32 +9.17

N=50

*at 0.05 level of significance (2, 48) =2.01
Table no-11 shows that the mean and SD of smokers and non-smokers group. The mean and SD of the
non-smokers group was 63.05, £5.72 and smokers group was 68.32, £9.17. It was found that the‘t’-value
higher than the table value. So it indicates that significant differences exist between two groups. It also
found that non-smokers group was better resting heart rate than smokers group.
So can say that mean of smokers was greater than the non-smokers group. Here clearly seen 50 values
were significant at 0.05 level of significance, were considered.
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Fig 1: Bar diagram of Mean and S.D. for RHR of Smokers and Non- Smokers
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From the following graphical representation, it was clearly revealed that the mean of smokers greater than
the non-smokers group. It was evident that smokers are higher than non-smokers group. So can say that
the calculated value is greater than 2.43 > 2.011 the table value. So Ho will be rejected. That means there
is significant difference between the two mean. Lastly, | may conclude that non-smokers are better resting
heart rate then the smokers group.

4.2 Mean & SD of the exercise heart rate between the smokers and non-smokers were presented
Table 3.

Table 3
Mean & SD of the exercise heart rate between the smokers and non-smokers
Category Mean SD ‘t’- value
Non- Smoker 117.68 +20.72 2.25*
Smoker 128.88 +13.86

N=50

*at 0.05 level of significance (2, 48) =2.01
Table no-111 shows that the mean and SD of smokers and non-smokers group. The mean and SD of the
non-smokers group was 117.68, £20.72, and smokers group was 128.88, +13.86. It was also found that
the‘t’ value of both groups was 2.25 respectively.
So we can say that mean of smokers were greater than the non-smokers group. Here 0.05 levels of
significance were considered.
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Fig 2: Bar diagram of Mean and S.D. for EHR of Smokers and Non- Smokers
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From the following graphical representation, it was clearly revealed that the mean of smokers greater than
the non-smokers group. It was evident that smokers are higher than non-smokers group. So can say that
the calculated value is greater than 2.25 > 2.011 the table value. So Ho will be rejected. That means there
is significant difference between the two mean. Lastly, | may conclude that non-smokers are better
exercise heart rate than smokers group.

Discussion of the Findings

The purpose of the present study was to compare the resting heart rate and exercise heart rate efficiency
of smokers and non-smokers people. The study was conducted on total of fifty (N=50) subjects (25
smokers and 25 non-smokers) from Jadavpur University, Kolkata. In the comparison of smokers and non-
smokers in selected resting heart rate and exercise heart rate efficiency, significant differences were found
in both parameters resting heart rate (RHR) and exercise heart rate (EHR). Non-smokers subjects resting
heart rate (RHR) and exercise heart rate (EHR) is better than the smokers group.

Testing of Hypothesis

According to the hypothesis of the study, the observed result was confirming that there was significant
difference in resting heart rate and exercise heart rate, so, as per the assessment of Significance, the null
hypothesis was rejected.

CONCLUSIONS

The following conclusions have been drawn based on the findings of the present study.

Comparison of Resting Heart Rate (RHR) and Exercise Heart Rate (EHR) between adult men smokers
and non-smokers group proved that there was significant difference. The non-smokers were Resting Heart
Rate (RHR) and Exercise Heart Rate (EHR) significantly better than smokers group.
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