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Abstract:   

Introduction: - Smoking is exhaust of inhalation and exhalation from consuming tobacco in cigarettes. It is probably the greatest 

reason for mortality in the UK. The adverse consequences of tobacco likewise incorporate poor physical and cardiorespiratory 

endurance, poor actual execution and expanded rates of injury and difficulties from active work. Cardiorespiratory endurance 

practice assists the body with getting proficient and better ready to adapt to actual difficulties. Objective of the examination is to 

discover the impacts of core exercise on cardiorespiratory endurance among smokers. 

Method: -This study is a randomized controlled trial (RCT). Forty-four of legal smoking by Galgotias University, has been selected 

for the study and randomly divided into two equal groups. In the experimental group were trained in a number of the basic training 

in 2 weeks, but the control group was given no specific training exercises throughout the entire study period. 

Results: -The Fitness Index Score was used to measure the outcome of subjects. The cardiorespiratory endurance effect was 

significantly improved in the experimental group than in the control group (p <0.005).  

Discussion:- The main goal of this study has to determine whether Core exercise has an effect on cardiorespiratory tolerance among 

smokers. It is thought that there will be a significant difference between the trial group and control group after the 2-week 

intervention. Therefore, alternate hypothesis is accepted and the null hypothesis is rejected. 

Conclusion: - Studies have concluded that core exercise can improve cardiorespiratory endurance in smokers. 

 

Index Terms - Smoker, Modified Harvard Step Test, Cardiorespiratory Endurance, Core Exercise, Fitness Index Score 

I. INTRODUCTION 

 

To achieve top execution, heart, lungs and muscles need oxygen-rich blood. When smokers take in tobacco smoke, carbon 

monoxide binds to red platelets. Oxygen is very important to the function of muscles and other body tissues. Insufficiency of 

oxygen in blood causes lactic destructive (the substance that causes muscle "burning-through," shortcoming, breathing, and 

extended disturbance after exercise). This decrease in oxygen will diminish the cardiovascular perseverance. Lessening in 

oxygenation furthermore causes a smoker's resting heartbeat to be higher than a non-smoker, as the heart should work all the more 

constantly to pass on adequate oxygen to the body.  

Smoking causes both prompt and durable impacts on practice and actual work. Smokers' expanded dangers for heart and respiratory 

illnesses. Yet regarding exercise and active work, smokers likewise have Less endurance, Weak actual execution, Increased pace of 

injury and complexities. 

Smoking is exhaust of inhalation and exhalation from consuming tobacco in cigarettes. The unfavorable impacts of tobacco 

additionally incorporate poor cardiovascular endurance, poor actual execution and expanded paces of injury and confusions from 

active work (Paul et al.,2017). 

The "core" has been portrayed as a case with the abdominals toward the front, paraspinals and gluteal toward the back, the stomach 

as the housetop, and the pelvic floor and hip help musculature as the base. Improved blood supply to muscles, extended maximal 

oxygen utilization during exercise, and a diminished pulse over a given degree of effort would all be able to be advantages of 

cardiovascular preparing (Siddhartha et al.,2014). 
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The core fills in as a strong girdle that functions as a box or case that balances out the spine and the body. Shortcoming in any of the 

core muscles can influence spinal steadiness and pelvic equilibrium (Brumitt J et al., 2013). Abdominal strength is made to help with 

keeping up right impartial arranging during both static and mobile conditions. . It has been estimated that by improving the 

autonomous sympathovagal balance showed a beneficial effect of decreasing pressing factor related cardiovascular response in 

prehypertension by cutting down beat, respiratory rate, and extending blood volume beat plentifulness (Chen S et al., 2016; Gopal K. 

Pal et al., 2013). 

Core is the major expiratory muscle and assume a significant part in ventilation. The abdominals preparing may upgrade the capacity 

of maximal ventilation through expanding expiratory muscle strength. Core adjustment practices through viable abdominal preparing 

assists with expanding the cardiorespiratory endurance. The reason for the examination is to look at the impact of core preparing on 

cardiorespiratory endurance (Shalo et al.,2018). 

Cardiorespiratory endurance exercise assists the body with getting effective and better ready to adapt to actual difficulties. The point 

of the examination is to discover the impacts of core strengthening exercise on cardiorespiratory endurance among smokers. 

 

II. METHODOLOGY 

 

This investigation was a Pre-Post trial study plan, a Randomize Controlled Trial (RCT). There are 44 subjects (23 females and 21 

males) taken for this investigation. The investigation subjects were randomly separated similarly in two groups. experimental group 

and control group. All participants gave written informed consent before data collection began. Both gathering were gone through 

pre-and post-trial of cardiorespiratory endurance. Modified Harvard step test was performed to discover the result of cardiovascular 

endurance among the smokers. The investigation setting was set at the Galgotias University. The subjects were chosen from the 

understudies of Galgotias University, who smokes in any event 5-10 stick cigarettes each day. The examples chose based on 

consideration and avoidance standards for this examination. The consideration rules for this investigation were, the understudies of 

Galgotias University, male and female smokers with at least 5-10 stick cigarettes each day, and the subject's age bunches between 

18-25 years of age were chosen for this study. Subjects those have cardiovascular and respiratory issues or any upper or lower 

appendage injury were barred from this investigation. Subjects with weight what's more, who didn't consent to the arrangement 

additionally were avoided from this investigation. 

 

Inclusive Criteria: 

1. Male and Female smokers who smoke at least 5-10 sticks each day 

2. Age between 18 to 25 years 

 

Exclusive Criteria: 

1. Locomotors& Musculoskeletal handicap 

2. Any set of experiences of cardiovascular problem 

3. Any set of experiences of Respiratory issues 

4. Any set of experiences of Diabetes mellitus, Hypertension 

5. Any set of experiences of Major a medical procedure in the new past 

6. Obesity 

7. Any upper or lower limbs injury 

 

Study Instruments: 

Estimation device utilized for this investigation was Fitness Index Score (100 x test term right away) divided by (2 x amount of 

heart rate in the recuperation time frames). Instruments utilized for this examination are Platform 33-inch, Oximeter, 

sphygmomanometer and stopwatch. 

Testing Procedure: -  
 

Modified Harvard Step Test was utilized to quantify the wellness level among smokers for cardiorespiratory endurance (Paul et 

al.,2017). This test required the examples to venture here and there at a 33-inch stage for 5 minutes at a rate 30 stages/ minute. After 

clarification subjects were advised to do Modified Harvard step test in a cadenced way and the information were recorded. The 

point-by-point methodology of activity test was disclosed to the subjects and genuine exhibit was given prior to beginning test. The 

test begun with checking the examples pulse to distinguish the resting pulse. The examples were told to complete 5 minutes of step-

up exercise followed by given rest for 3 minutes in a seat. Pulse was estimated after one minute, two minutes and three minutes to 

wrapping up the test. The outcome was (100 x test span right away) divided by (2 x number of pulses in the recuperation time) 

(Paul et al.,2017). For cardiovascular endurance we have also checked the pre and post systolic and diastolic pressure in 

experimental and control group (Papathanasion G et al.,2018). 

III. PROCEDURE 

Experimental Group: - The intercession for the experimental group was sit-ups and curl up for 15 times for two weeks. After the 

intercession, the Modified Harvard step test was rehashed. 

 

Guidelines for sit-ups: - 

•Lie down on the back. 

•Bend your legs and spot feet solidly on the ground to settle your lower body. 

•Cross your hands to inverse shoulders or spot them behind your ears, without pulling on your  

Neck. 

•Curl your chest area as far as possible up toward your knees. Breathe out as you lift. 
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•Slowly, lower yourself down, getting back to your beginning stage. Breathe in as you lower. 

Guidelines for curl up:- 

•Lie on back with your arms got over the chest. 

• keeping knees marginally twisted. 

• Raise your chest area off the floor by utilizing your muscular strength. 

• Touch your elbows to your thighs and rehash. 

 

Control Group: -There was no predefined practice allotted for the control bunch. This gathering was under perception for any 

exercises or exercise during the time of study. Modified Harvard step test was rehashed to check the heart perseverance of the 

subjects. 

 

 

 

 

 

 

 

 

 

 

 

IV. RESULT 

SPSS version 20 software is used to do the statistical analysis. The study is considered as significant with p < 0.05 with 95% of 

confident interval. Descriptive data analysis is used to find the outcome of demographic data and resting heart rate. To compare the 

effect dependent t-test is used within the pre-and post of control and experimental groups. Independent t’ test is used to differentiate 

the effect between trials and control groups. and further tables were created with the help of MS excel sheet. 

 

Descriptive data analysis for experimental and control group: - 

 

All smokers from Galgotias University, who willing to join this study are taken as the samples. All participants completed the study, 

no participant withdrawn or lost to follow-up. Smokers those participated in the current study are differentiate between Group A and 

Group B, respectively. The mean age (years), BMI (kg/m2) and stick (cigarette) per day of the experimental Group were 21.50 

(±1.566008), 20.318182 (±2.533328) and 6.5909091 (±1.991867) respectively; and for Control group it was 22.1363636 

(±1.780728972), 23.3181818 (±3.198010745) and 6.63636364(±1.865615041) respectively, as show shown in table 1. 

 

 

Experimental Group (N= 22)                                            Controlled Group (N= 22) 

Mean (SD)  Mean (SD) 

Age (years) ±21.50 1.566008 Age (years) ±22.1363636 1.780728972 

Weight ±55.454545 7.731982 Weight ±67.3181818 14.13333231 

Hight ±164.318182      10.288164 Hight ±169.090909 10.12732791 

BMI ±20.318182 2.533328 BMI ±23.3181818 3.198010745 

HR(RESTING) ±80.181818 8.995429 HR(RESTING) ±82.2272727 5.263819166 

Stick per day ±6.5909091 1.991867 Stick per day ±6.63636364 1.865615041 

Easily fatigue ±1.50000 0.511766 Easily fatigue ±1.272727 0.455842 

active in sports ±1.272727 0.455842 active in sports ±1.50 0.511766 

 

Table1: Characteristics of population: Mean Age,BMI,HR,Stick per day and easily fatigue 

Figure 2: Instruments Used in The Study Figure 1: Subject Performing Curl-Up and Sit-Ups 
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Dependent t-test within experimental group: - 

 

The pre-and post-test after 1 min, 2min and 3min HR and pre-and post-Fitness Index Score result for experimental group is having 

p-value below than 0.05. But there is no significant different on pre-and post- resting HR. The paired t-test for experimental group 

shows a significant result on the 1 min HR, 2 min HR, 3 min HR and the fitness index score among pre-and post-value of the variables, 

which shown in table 2. 

 

Dependent t test within the Experimental Group 

 Mean (SD) 95% CI (LOWER) 

UPPE

R 

SIG 

Pre-and Post-Resting HR ±2.136 1.167 1.619 2.654 2.598 

Pre-and Post after 1 min HR ±1.545 5.431 -.863 3.954 .196 

Pre-and Post after 2 min HR ±2.682 2.276 1.673 3.691 0.17 

Pre-and Post after 3 min HR ±.818 8.472 -2.938 4.574 0.655212 

Pre-and Post-FIS ±1.591 1.260 -2.149 -1.032 0.07 

Table 2: Mean (±SD) of HR For Pre, Post resting HR for experimental group 

Dependent t-test within control group: - 

 

 The pre-and post-rest HR, pre-and post after 1min, 2min and 3min HR and pre-and post-Fitness Index Score results for 

control group shows p-value below than 0.05. The paired t-test for control group shows no significance among pre-and post-value 

of all the variables, which shown in table 3. 

 

Dependent t-test within the Control Group 

 Mean (SD) 95% CI (LOWER) UPPER SIG 

Pre-and Post-Resting HR ±1.636 1.677 -2.380 -.893 .000 

Pre-and Post after 1 min HR ±2.955 2.236 -3.946 -1.963 .000 

Pre-and Post after 2 min HR ±3.000 1.902 -3.843 -2.157 .000 

Pre-and Post after 3 min HR ±1.318 1.783 -2.109 -.528 .002 

Pre-and Post-FIS ±1.455 1.143 .948 1.961 .000 

Table 3: Mean (±SD) of HR For Pre, Post resting HR for Control group 
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Comparative value of pre-test between experimental and control group: - 

Independent t-test is applied on all variables between experimental and control group. P values are shown in table 4, for pre-test. 

The pre-rest HR, pre-after 1min, 2min and 3min HR and Pre- Fitness Index Score results show p-value below than 0.05. The 

independent t-test results for pre- test indicate that there is no significant difference (p<0.05) for overall scores between both groups. 

  

 Levene’s Test for Equality of Variances T-Test for Equality of Means 

  F Sig  Sig (2-tailed)  Mean Diff. 95 % CI  

UPPER 

Pre-Rest HR Equal variances assumed 3.090 .043 0.224 -2.751 7.249-  

Equal variances not assumed   0.231 -2.751 7.34- 

Pre-After 1 min 

HR 

Equal variances assumed 4.109 .026 0.249 5.79 4.204- 

Equal variances not assumed   0.26 5.79 4.536- 

Pre-After 2 min 

HR 

Equal variances assumed 1.412 .334 0.453 3.797 6.332- 

Equal variances not assumed   0.461 3.797 6.594- 

Pre-After 3 min 

HR 

Equal variances assumed 2.845 .072 0.275 5.145 4.239- 

Equal variances not assumed   0.284 5.145 4.487- 

PFI Score Equal variances assumed 3.044 .051 0.59 -1.17186 5.5282- 

Equal variances not assumed   0.595 -1.17186 5.62334- 

 

Figure 3: Levene’s Test for Equality of Variances, pre-test between experimental and control group 

 

 

 

 

 

 

Table 4:Levene’s Test for Equality of Variances, pre-test between experimental and control group 
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Comparative value of post-test between experimental and control group: - 

Independent t-test are applied on all the variables between experimental and control groups. P- values are shown in table 5, for post-

test. Post rest HR having no significant difference which is p-value more than 0.05. Whereas the post after 1 min, 2min and 3min HR 

and Post Fitness Index Score is having p-value below than 0.05. The independent t-test results indicate that the result for post-test 

having significant difference (p<0.05) for the overall scores between both groups.  

 

 Levene’s Test for Equality of Variances T-Test for Equality of Means 

  F Sig Sig (2-tailed) Mean Diff. 95 % CI 

UPPER 

Pre-Rest 

HR 

Equal variances assumed 3.905 .017 0.61 1.1 -3.224 

Equal variances not 

assumed 

  0.615 1.1 -3.308 

Pre-After 1 

min HR 

Equal variances assumed 2.572245 0.106 0.04 10.288 0.48 

Equal variances not 

assumed 

  0.045 10.288 0.22 

Pre-After 2 

min HR 

Equal variances assumed 4.632572 0.014 0.054 9.526 -0.156 

Equal variances not 

assumed 

  0.06 9.526 -0.415 

Pre-After 3 

min HR 

Equal variances assumed 2.612 .121 0.141 7.344 -2.531 

Equal variances not 

assumed 

  0.147 7.344 -2.717 

PFI Score Equal variances assumed 5.970 .006 0.047 -4.16515 -8.26866 

Equal variances not 

assumed 

  0.05 -4.16515 -8.33788 

 

Table5:Levene’s Test for Equality of Variances, post-test between experimental and control group 
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Figure 4: Levene’s Test for Equality of Variances, post-test between experimental and control group 

Dependent t-test for blood pressure within control group 

 Mean (SD) 

  Systolic Diastolic Systolic Diastolic 

Pre resting  127.00  74.23  16.653  6.690  

Post resting 128.50  77.32  16.091  5.550  

 

Table6:Blood pressure of pre resting and post resting within Control group 

*The pre-and post-rest BP for control group shows p-value below than 0.05. The paired t-test for control group shows no 

significance among pre-and post-value of all the variables, which is shown in table 6. 

 

Figure 5: Blood pressure of pre-resting and post resting within control group 

 

Figure 6: Pre-resting (control group)                   Figure 7:post-resting (control group) 
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Dependent t-test for blood pressure within experimental group: - 

The p-value was below than 0.05 after pre and post test of BP for experimental group. But there was no significant difference on pre-

and post BP. The paired t-test for experimental group shows a significant result among pre-and post-value of the variables, which 

shown in table 7. 

 Mean (SD) 

  Systolic Diastolic Systolic Diastolic 

Pre resting  125.95 77.09 3.684 4.8 

Post resting 125.09 74.95 31.517 4.634 

 

Table7: Blood pressure of pre resting and post resting within Experimental Group 

 

Figure 8: Blood pressure of pre-resting and post resting within control group 

 

Figure 9:Pre-resting (control group)                                  Figure 10:   post-resting (control group) 
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IV. DISCUSSION 
  

The main goal of this study has to determine whether Core exercise has an effect on cardiorespiratory tolerance among smokers. It 

is thought that there will be a significant difference between the trial group and control group after the 2-week intervention. 

Therefore, alternate hypothesis is accepted, and the null hypothesis is rejected. The independent t-test showed that there is a 

significant difference between the trials group and control group. Also, the evidence satisfies that there was a relational dose-

response relationship. Improper or inactive physical activity can achieve significant health benefits with a small increase in 

employment levels (Mckinney et al.,2016). Exercise that endures the heart helps the body to function more efficiently and to better 

cope with physical challenges. It also reduces the risk of many chronic diseases. There will be some major changes in the respiratory 

system as we exercise, such as increased heart rate and blood pressure, respiratory rate, blood flow to the skeletal muscles, and 

sweating. Regular core exercise can improve the cardiorespiratory endurance. There are many types of core exercise, such as sit-

ups, and curl-up. The core exercise will increase the heart rate, and it indicates how hard the heart is working. The stronger the heart 

the better the cardiorespiratory endurance, which measure of how well the heart and lungs supply oxygen to the muscles and organs. 

Farzaneh Moslemi et al 2010 conducted a study to compare the cardiac endurance among smoker and non-smoker without any 

intervention. In addition, there is a decrease in the ability of the core business of the evening. Therefore, the smoke will lead to a 

gradual loss of physical strength, and an active, personal, and social power. This study found the effects of core exercise on 

cardiorespiratory endurance among smokers, which has an impact or significant improvement on the fitness level. Core 

strengthening exercises constitute an important component of cardiac rehabilitation programs, and it had been comprised to 

improvement in submaximal and maximal cardiorespiratory tolerance even on smoker. (Ades and Grunvald, 1990). 

Strengthening of the core muscles has been associated with an increase in blood flow to the muscles during the activity. The regular 

training of the heart increases, so that the VO2max increased. When we perform core strengthening exercises, combined with 

reduction of the different core muscles, along with a change in the air pressure to the diaphragm, helping to ensure that the supply 

of blood and is consistent with the O2 intake is required during this type of exercise. when performing exercises such as sit-ups , 

curl ups , etc., it is the lengthening of a muscle group, tendons, rhomboids, abs, glutes, etc.).Thus, the reaction of the cardiovascular 

system, the lungs, and the eccentric muscle contraction system may be the cause of the increased cardiovascular risk in smokers 

(Multani et al.,2019). 

 

V. CONCLUSION 

 
Smokers intend to be less active because of the heart rate is higher than a normal healthy person. And a reduction in physical 

activity, can also affect a person's health if they are linked to tobacco use. The physical fitness of the smoker students in Galgotias 

University was not satisfactory. This may be the result of a sedentary lifestyle and a lack of sporting activities, as well as an excessive 

focus on academic activities. This study found core exercises is effective in improvement of cardiorespiratory endurance among 

smokers, In fact, people also need to work on their core and improve their cardiovascular system, and increase flexibility. The post 

test after two weeks of core exercise program, 1minute, 2 minutes and 3 minutes resting heart rate, systolic and diastolic pressure 

and post fitness index scores found improved. 

 

VI. LIMITATIONS OF THE STUDY 

 

Small sample size was the limitation of the study which did not represent all smokers in Galgotias University. In addition, more 

subjects are needed in future studies to confirm the association between core exercises on cardiorespiratory endurance. This study 

with an average sample age group limited between of 18-25 years. During the period of 2 weeks’ intervention, there is no specified 

supervision throughout the exercise program. 
 

VII. RECOMMENDATION 

 In this study, suggests that you do so from a non-smoking study to evaluate the effects of core strengthening exercises on 

cardiorespiratory tolerance. 

 

VIII. CLINICAL RELEVANCE 

• Physiotherapist should focus on core exercises for improvement of cardiorespiratory endurance among smokers as smokers are 

more prone to back pain. 

• Tobacco smoke inhalation affects muscle flexibility and strength so core strengthening should be performed by all smokers to 

improve muscle function. 

 

Disclosure Statement: No potential conflict of interest was reported by the author(s). 
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sectors. 

Table 4.1 displayed mean, standard deviation, maximum minimum and jarque-bera test and its p value of the macroeconomic 

variables of the study. The descriptive statistics indicated that the mean values of variables (index, INF, EX, OilP and INT) were 

0.020, 0.007, 0.003, 0.041 and 0.047 respectively. The maximum values of the variables between the study periods were 0.14, 0.02, 

0.04, 0.41, 0.11 and 0.05 for the KSE- 100 Index, inflation, exchange rate, oil prices and interest rate.  

The standard deviations for each variable indicated that data were widely spread around their respective means.  

Column 6 in table 4.1 shows jarque bera test which is used to checkthe normality of data. The hypotheses of the normal distribution 

are given; 

H0 : The data is normally distributed. 

H1 :The data is not normally distributed. 
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Table 4.1 shows that at 5 % level of confidence, the null hypothesis of normality cannot be rejected. KSE-100 index and 

macroeconomic variables inflation, exchange rate, oil prices and interest rate are normally distributed. 

The descriptive statistics from Table 4.1 showed that the values were normally distributed about their mean and variance. This 

indicated that aggregate stock prices on the KSE and the macroeconomic factors, inflation rate, oil prices, exchange rate, and interest 

rate are all not too much sensitive to periodic changes and speculation. To interpret, this study found that an individual investor 

could not earn higher rate of profit from the KSE. Additionally, individual investors and corporations could not earn higher profits 

and interest rates from the economy and foreign companies could not earn considerably higher returns in terms of exchange rate. 

The investor could only earn a normal profit from KSE. 
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