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INTRODUCTION
Cigarettes are the most widely used form of tobacco in most parts of the 

1 world. In India, 30% of people aged 15 and up smoked or chewed 
2tobacco, totaling about 195 million men and 41 million women.  

Cigarette smoke comprises two phases: the tar (particle) phase, which 
contains nicotine, and the gas phase. Nitrogen, oxygen, carbon 
dioxide, CO, acetaldehyde, methane, hydrogen cyanide, nitric acid, 
acetone, acrolein, ammonia, methanol, hydrogen sulphide, 
hydrocarbons, gas-phase nitrosamines, and carbonyl compounds are 
all found in the gas phase of cigarette smoke. Carboxylic acids, 
phenols, water, humectants, nicotine, terpenoids, parafn waxes, 
tobacco-specic nitrosamines (TSNAs), PAHs, and catechol are 

3   among the constituents of the particulate phase. Nicotine is also the 
primary culprit affecting lung health and immunity, humans nd it 
addictive because a portion of the nicotine molecule is similar to 
acetylcholine, an important brain neurotransmitter. In addition to 
addictiveness, nicotine has been shown to be a precursor to 

(3,4)carcinogenic TSNAs, among other potentially harmful effects.  
Cigarette smoking has been linked to impaired physical functioning 
and exercise abilities. The six-minute walk test (6MWT) is a simple 
and inexpensive approach to assess physical function and the capacity 

5    to walk for a distance. It has a submaximal designand, because most 
activities of daily living are performed at submaximal levels, it is a 
good reection of the functional exercise level for daily physical 
activities. The distance covered during the test has been used to assess 
response to therapeutic interventions (pharmacological and non-
pharmacological) to detect exertional desaturation and need of long-
term oxygen therapy and to predict  morbimortal i ty  in 
cardiopulmonary diseases 6.  The total distance walked is the primary 
measure; supplementary measures include fatigue and dyspnea, which 
can be quantied using a modied Borg scale. Arterial oxygen 
saturation can also be measured using pulse oximetry, as long as the 

7oximeter is portable and light. 

Image 1 : Test being performed

Because smoking has a range of effects on the respiratory system, 
including affecting pulmonary function tests and has been proven to 
decrease exercise capacity with increasing age, smokers have a higher 

8reduction in exercise capacity than nonsmokers.  As a result, this study 
aims to compare the ndings of the 6-minute walk test to those of 
nonsmokers in order to analyze the impact of smoking on the test.

Image 2: Required Equipment

METHODS :
A comparative study was carried out between the smokers and non-
smokers. The study was approved by the Institutional Ethics and 
Research Committee at D.Y. Patil University, Navi Mumbai, India. A 
consent was obtained from the subjects prior to the testing. Individuals 
were then screened based on the inclusion and exclusion criteria.

Inclusion Criteria:
Ÿ Individuals aging between 18-40
Ÿ current Smokers (Smoked ≥100 cigarettes, have been smoking for 

85 years and are currently smokers),
8

Ÿ Both male and female,
 8

Ÿ BMI 18 kg/m² -25 kg/m²  
9

Ÿ Individuals with no comorbidities.  

Exclusion Criteria 
Ÿ Unwilling to participate 
Ÿ discontinued smoking

Variables:
Ÿ Rate of Perceived Exertion
Ÿ 6 Minute Walk Distance

The participants were then divided into groups on basis of their 
smoking habit; smokers and non-smokers
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Background – Cigarette smoking has been shown to impair lung function. The 6-minute walk test is a rapid and low-cost 
approach to assess respiratory health. Numerous research have examined the effects of cigarette smoking on respiratory 

health and 6MWT, but comparisons between smokers and non-smokers are scarce, and the same is true for the Indian population.
Objective - Compare the 6-minute walk distance (6MWD) and the rate of perceived exertion (RPE) post-test between smokers and non-smokers.
Methods: A comparative study with 60 individuals is included in the study. The participants were divided into two groups based on the google 
form they were given to ll out: smokers and non-smokers. The ATS Statement Guidelines were followed when performing the 6-minute walk 
test (6MWT). The test parameters (6MWD, RPE) were compared between the two groups.
Results: A total of 60 participants participated, with 30 smokers and 30 non-smokers. The rank of smokers' RPE (44.08) was greater than non-
smokers' (16.92). The difference (U=42.500 and p 0.001) was statistically signicant. When compared to non-smokers (6MWD), smokers 
travelled considerably less distance (t  = 55.725, p =0.001)-3.348 .
Conclusion:  The RPE and 6MWD were both affected in smokers.
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6 Minute Walk Test:
The 6 Minute Walk Test was conducted according to a standardized 
protocol. A light meal was permitted prior to the test, although the 
individual was advised to avoid excessive exercise within two hours of 
beginning the test. There was no "warm-up" period before the test, and 
the subject sat for at least 10 minutes on a chair near the starting 
position before the test began. Pulse, oxygen saturation, and blood 
pressure were all taken throughout this period. Subjects were given 6 
minutes to walk from one end of a 100-foot corridor to the other at their 
own pace, trying to cover as much distance as possible. Subjects were 
encouraged with the standardized comments "You're doing well" or 
"Keep up the good work," but no additional expressions were allowed. 
During the test, subjects were allowed to stop and relax, but they were 
instructed to start walking as soon as they felt ready. At the conclusion 
of the walk, participants were also asked if they had experienced any of 
the following symptoms: dyspnea, chest pain, lightheadedness, or leg 

 (9,10) pain.  

The subjects' 6MWD and RPE (Modied Borg scale was used to assess 
dyspnea) post-test results were then recorded and analyzed.

Table 1 : Shapiro-Wilk Test

Table 2: Mann Whitney Test

Table 3 : Independent Sample T-Test

STATISTICAL ANALYSIS: 
The statistical analysis was carried out with the help of the statistical 
package for social sciences (IBM SPSS Statistics 28.0.0.0). The 
Shapiro Wilk test was performed to determine the data's normality. 
Mean and standard deviation were used to describe descriptive 
statistics for the variable RPE. An Independent Sample T-test was used 
since the variable 6MWD was normally distributed. The non-
parametric Mann Whitney test was employed to compare the 
differences in RPE between the two groups because the data was not 
normally distributed. The level of statistical signicance was xed at 
0.05.

RESULTS:
A total of 60 people took part, 30 of which were smokers and 30 of 
those were not. Smokers (N=30) had a higher mean rank (44.08) than 
Non-Smokers (N=30) with a lower mean rank (16.92). There was a 
statistically signicant difference (U=42.500 and p 0.001). The mean 
distance covered by participants (6MWD) was signicantly different 
between non-smokers and smokers (t  = 55.725, p =0.001).-3.348

DISCUSSION:
The aim of this study was to compare the effects of smoking on the 
parameters of 6 Minute Walk test. 

Effect on Rate of perceived exertion (smokers Vs non-smokers):
The RPE values of smokers (2.1670±5921, rank=44.08) and 
nonsmokers (0.8330±3130, rank=16.92) differed signicantly. As a 
result, smokers' RPE was substantially greater than that of 
nonsmokers. This study's ndings agreed with Gardner et al. (1999), 
who found that cigarette smokers had higher RPE scores than 

11nonsmokers.

Effect on 6 Minute walk distance (smokers Vs non-smokers):
Total distance covered post-test in meters for smokers had a 
MEAN±S.D 586.5±45.978 whereas for non-smokers it was 
631.0±56.433, P value was 0.001, considered very signicant, 
showing that the smokers walked less distance than non-smokers 
during the test A study done  by Furlanetto, K. C., Mantoani, L. C., 
Bisca, G., Morita, A. A., Zabatiero, J., Proença, M., ... & Pitta, F. (2014) 
showed similar results. When compared with non-smokers, smokers 
walked less in daily life (7923±3558 vs 9553±3637 steps/day, 

respectively), presented worse lung function and functional exercise 
capacity, Multiple regression analyses identied functional exercise 
capacity, Borg fatigue, self-reported motivation/physical activity 
behavior and cardiac disease as signicant determinants of number of 
steps/day in smokers (partial r2=0.10, 0.12, 0.16 and 0.05; b=15, −997, 
1207 and −2330 steps/day, respectively; overall t of the model 
R2=0.38; P<0.001), their study concluded that adult smokers without 

12airow obstruction presented reduced level of daily physical activity.

CONCLUSION:
The Rate of Perceived Exertion and the 6 Minute Walk Distance were 
both affected when smokers were compared to non-smokers. Smokers 
not only covered less distance than non-smokers, but they also had 
greater RPE than the latter.
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Variable Groups Statistic df                 Sig.
Rate of Perceived 
Exertion (RPE)

Smokers
Non-smokers

.766

.607
30              <.001
30              <.001

6 Minute Walk 
Distance (6MWD)

Smokers
Non-smokers

.964

.945
30                .386
30                .121

Variable Groups N Mean Rank  Sum of ranks
Rate of Perceived 
Exertion (RPE)

Smokers
Non-smokers

30
30

44.08              1322.50
16.92                507.50

Variable t df Sig.
6 Minute Walk 

Distance (6MWD)
-3.348 55.7 .001


