
ABSTRACT

Introduction : Tobacco smoking in India has been increasing alarmingly. 

Aims and Objectives: The present work is undertaken to study the effect of 2-5 years of tobacco 

smoking on ventilatory functions. 

Material and Methods: The study group consisted of 25 male, young, healthy medical students, 

free from cardiopulmonary diseases and with history of smoking of 2-5 years duration, on an 

average of 10 cigarettes per day. The control group consisted of 25 males age matched healthy 

individuals who had never smoked tobacco. Peak expiratory flow rate is measured using Wright's 

peak flow meter.   

Result : PEFR is decreased in tobacco smoking students compared to non-smoking students. 

Conclusion:This study shows that 2-5 years of tobacco smoking leads to a definite tendency to 

narrowing of small airways.
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INTRODUCTION:

obacco use is the leading single 

preventable cause of deaths worldwide. TEach year an estimated seven million 
1

deaths are attributed to the use of tobacco . PEFR is 

a useful parameter to monitor airway obstruction, 

assess its severity and variation and evaluate the 
2

effects of treatment.  Several studies have reported 

that PEFR was significantly lower in smokers than 
3,4in non-smokers.  It is difficult to establish national 

norms in India for healthy men and women as the 

lung function varies with socio-economic, 

geographic, climatic, environmental and 

nutritional conditions. Various authors have used 

regression analysis to explore the relationship 
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between PEFR and age, height and weight.  

Obstruction to airflow that develops in 15-20% of 

heavy smokers is thought to be due to abnormalities 
6in airways with less than 2mm internal diameter.  It 

is estimated that around 13% of cardiovascular 
7 disease deaths are due to tobacco smoking.

With the above background, it is clear that smoking 

is hazardous for health. The first impact of smoking 

is on lungs where it starts decreasing the lung 

capacity of the smokers. Hence if we can identify 

this decrease in lung capacity, at an early stage 

among smokers, we can try to prevent further 

effects of smoking on all body systems. And as 

mentioned above, this can be simply and easily 

measured by PEFR.
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MATERIAL AND METHODS:

The present study was conducted in the Department 

of physiology, Karnataka institute of medical 

sciences Hubballi, on two groups (study and 

control) comparable in age and sex.

All the subjects who participated in the study gave 

informed consent after the procedure of the non-

invasive investigation to be carried out was 

explained to them. They were subjected to detailed 

clinical examination to rule out the presence of any 

underlying disease.

CRITERIA FOR THE STUDY GROUPS:

INCLUSION CRITERIA:-

1) Age 20-25 years
2) For cases, minimum duration of smoking of 2 

years
3) Willing to participate in the study

EXCLUSION CRITERIA:-

1) Presence of acute or chronic respiratory illness, 

diabetes mellitus, hypertension or any other 

systemic illness
2) Passive smokers

The control (non-smoker) group comprised of age 

and sex matched healthy individuals who had never 

smoked tobacco even once in their lifetime.

The details of the anthropometric data of the two 

groups are shown in Table 1. Subjects were made 

familiar to the working of the instrument and the 

test protocol maneuver was explained in brief.

PEFR is a simple method of measuring airway 

obstruction and it will detect moderate or severe 

disease. The simplicity of the method is its main 

advantage. It is measured using a Wright peak flow 

meter. The needle was always reset to zero before 

PEFR was measured. The test was conducted while 

the subjects were sitting comfortably in a chair and 

had rested sufficiently for a period of 15 minutes 

during the same time of the day (9-11am) under 

similar atmospheric conditions. Statistical analysis 

was done by student-t test.

RESULTS:

The mean age of smokers and non-smokers were 

comparable and there was no statistically 

significant difference in the mean values of them. 

This is because they were matched for age and 

BMI. (Table-1)

Table 1. Anthropometric and vital data of the 

study group and controls (Mean+/- SD)

Table-2: Showing comparison of PEFR in 

Controls and the study groups-

Following abbreviations have been used 

throughout the study. 
C- Control group, S-Study group

It can be observed from table 2 that the mean PEFR 

in smokers was significantly low compared to non-

smokers. 
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Table 3. Association between smoking and 

PEFR

It can be seen from table 3 that smoking is strongly 

associated with the abnormal PEFR. The 

percentage of abnormal PEFR was 84% among 

smokers as compared to 60% among on smokers. 

The smokers were found to be 3.3 times more at risk 

of having abnormal PEFR than non smokers. This 

association was statistically significant (p<0.05).

DISCUSSION:

Peak expiratory flow rate (PEFR) value can be used 

as an indicator of a person's health and it's a clinical 

tool in diagnosis, management and follow up for 
8

respiratory diseases.   Peak flow measurements can 

be used to measure  the strength of muscles of 

respiration and thus can be used to monitor 

respiratory impairment. Diurnal variation of PEFR 

is used to diagnose and in the management of 
9bronchial asthma.

PEFR is measured by peak expiratory flow meter 

which is a simple and relatively cheap device. It has 

great diagnostic and prognostic value in patients 
10with hyperactive airway disease.

Many factors can affect the reading of PEFR .The 

age, sex, and height are important variables upon 
11which PEFR depends.  One possible reason for the 

decrease in PEFR is inflammation which is a 

common and constant pathological finding in 
12

cigarette smokers.

Earlier studies have reported that airway flow 

limitation occurs due to bronchial constriction 
1 3  

caused by mediators of inflammation.

Inflammation either directly or by increasing 

smooth muscle tone, indirectly, may cause airway 

fibrosis. All these changes promote wall thickness 
14

leading to airway narrowing and flow limitation.

The prevalence of abnormal PEFR was 84% among 

tobacco smokers as compared to 60% among non 

tobacco smokers .The tobacco smokers were found 

to be 3.33 times more at risk of having abnormal 

PEFR than non tobacco smokers .This association 

was statistically significant (p<0.05)

Ferris and Cotes showed a decrease in diffusing 

capacity in cigarette smokers and this was probably 

related to a lower pulmonary capillary blood 
14

volume in smokers compared to non smokers.  

Chatterji S et al found out that value of MVV and 

PEFR is significantly lower in smokers than non 
15

smokers.

Sawant GV et al showed that PEFR is significantly 

reduced in smokers compared to non smokers and 

abnormal PEFR was found significantly more in 
8smokers as compared to non smokers.

CONCLUSION:

The smokers were found to have reduced lung 

capacity compared to non-smokers. Smoking is 

known to reduce the lung capacity. This study has 

proved that smoking adversely affects the normal 

functioning of lungs which leads to increased 

morbidity and mortality among smokers. Thus 

smoking was found to be directly related to reduced 

lung capacity measured in terms of PEFR.
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