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Rate in Smokers and Non Smokers in Nandyal, AP
R. D. Gaikwad1, Z. Naveen Kumar2, M. Lavanya2

ABSTRACT

Introduction: Smoking largely affects the PEFR and absolute eo-
sinophil count.Thestudy was aimed to assess the effects of smoking 
on PEFR and absolute eosinophil count (AEC). 
Material and Methods: Total of 82 young male adults between the 
ages of 16 to 25 years were selected for the study. After collecting 
the required data, peak expiratory flow rate and absolute eosino-
phil count were determined.Student t test and Pearson’s correlation 
were used.
Results: The mean eosinophil count and PEFR was significantly 
higher in smokers compared to non-smokers (p < 0.05). The PEFR 
was higher in subjects who were performing regular exercise, while 
absolute eosinophil count showed a very slight negative correlation 
(r = - 0.04, p >0.05) with exercise rate. The correlation between 
PEFR and absolute eosinophil count was not statistically signifi-
cant.
Conclusion: The absolute eosinophil count and PEFR were elevat-
ed in both smokers and non-smokers. The raise of PEFR in smokers 
might contribute to the effect of regular exercise in these subjects.
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INTRODUCTION

WHO reports that about 5 million people die each year across 
the globe due to cigarette smoking.1 In United States, 440000 
premature deaths are attributed to cigarette smoking.2 The 

death toll is progressively increasing and unless current 
smoking trends are reversed, this figure is expected to rise 
to 10 million deaths per year by the 2020 or early 2030, with 
70% of those deaths occurring in the developing countries.3 
Cigarette is the leading known risk factor for the develop-
ment of chronic obstructive pulmonary disease and 50% of 
smokers develop clinically significant airflow obstruction.4 
The lung functions of cigarette smokers showed accelerat-
ed decline when com-pared with the non-smokers.5 Earlier 
detection of air-flow obstruction and smoking cessation may 
result in significant health gain.6 Elevated eosinophil blood 
count has generally been associated with indications of an 
allergic reaction.Previous study has shown that blood eosin-
ophils were found to be substantially elevated in smokers.7 
Peak expiratory flow rate is a good parameter for detecting 
patients with COPD and tests of PEFR reflect changes in 
airways caliber. Airflow obstruction in cigarette smokers is 
often diagnosed relatively late. Earlier detection of air-flow 
obstruction and smoking cessation may result in significant 
health gain.8 If a cigarette smoker stops smoking, peak ex-
piratory flow rate improves with the passage of time. So the 
objective of this study was to investigate the effect of smok-
ing on PEFR and circulating eosinophils in males. 
Materials and Methods
82 young male subjects between16 to 25 years ofage were 
selected for the study. Subjects were the students from 
surrounding areas of Nandyal, Kurnool District, Andhra 
Pradesh. Institutional ethical committee approval was taken 
before the start of the research and all subjects who partici-
pated in the study were given a consent form to sign before 
the experiment was carried. The recordings were collected 
and completed in five months duration.
Criteria for the study group consist of (1) subjects within the 
age of 16 to 25 years, (2) for smokers, a minimum of two 
years of smoking and a maximum history of seven years of 
smoking expected, and (3) the control group of non-smok-
ers were of individuals who had never smoked tobacco even 
once in their lifetime.Subjects with history and signs
ofatopy, asthma or other diseases, were excluded from this 
study. Volunteers were subjected to a detailed clinical ex-
amination with general questioning on information relevant 
to the experiment such as age, race, sex, with a history of 
non-smoking or smoking. The remaining questioning in-
cluded history of respiratory disorders, history of exercise, 
with details such as frequency, type and duration if any were 
done. History of drug abuse were also noted. For smokers, 
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additional questioning was done regarding the number of 
years of smoking and the quantity of cigarettes consumed 
in a day.
The blood was diluted 10 times in the white blood cell 
(WBC) pipette, using eosinophil solution, which lyses the 
red blood cells and leucocytes other than eosinophils so that 
it can be counted easily in Neubauer counting chamber.9

A mini Wright peak flow meter was used. The meter was set 
to zero and subjects blew into the device three times, while 
standing straight, with the device held horizontal to the 
mouth, without wearing a nose clip. After proper rest, sub-
jects were asked to take a deep breath and exhale as force-
fully as possible in one single blow into the instrument. Sub-
jects were observed carefully in order to assure the correct 
technique was done during the blowing. After each blow, the 
meter was always reset to zero before the next reading was 
taken. The highest of the three readings obtained was taken 
as the final PEFR for each subject.10

STATISTICAL ANALYSIS

Data was analyzed using SPSS; version 14 for windows 
(SPSS Inc.,2005). Comparisons between groups were per-
formed with Student’s t-test. Pearson correlation analysis 
was conducted to assess associations between variables. Val-

ues of P<0.05 were considered as statistically significant.

RESULTS

The present study evaluated the effect of smoking on ab-
solute eosinophil count and PEFR, and also to establish a 
relationship between absolute eosinophil count and PEFR 
inmale smokers and non- smokers. 
In table 1, it was observed that smokers and non smokers 
showed comparable values with respect to the physiologi-
cal data. Although the overall mean value for smokers were 
noticeably slightly higher compared to that of non-smokers, 
the mean value for BMI, exercise frequency, heart rate and 
systolic blood pressure, were not statistically significant (p 
> 0.05). While the mean DBP on the other hand showed a 
significant difference (p < 0.05).
From table 2, it was noted that the mean PEFRin smokers 
and non-smokers were statistically significant (p < 0.05). The 
smoker subjects showed an elevated PEFR valuewhen com-
pared to the non-smoking subjects. Even there was a high 
mean eosinophil count in smokers compared to non-smok-
ers, which was statistically significant (p<0.05).
With reference to table 3, the mean PEFR observed high-
est in smoker volunteers. There was also a highest value 
of mean exercise rate observed in the same group of male 
smoker volunteers. The mean absolute eosinophil count 
was observed lowest in non-smoking male volunteers that 
showed a relatively frequent rate of exercise as well. 
As shown in Figure 1, there was a significant linear relation-
ship between the PEFR and the exercise frequency (p < 0.05) 
that gave a moderately positive correlation coefficient (r = 
0.36) between the two variables.
With regard to figure 2, there was a very slight negative cor-
relation coefficient (r = - 0.04) between the rate of exercise 
in a month and absolute eosinophil count.This results were 
not significant. 
There wasno apparent association between the PEFR and the 
number of years smoking. Although,there was a moderately 
positive correlation coefficient (r = 0.40) seen in the absolute 
eosinophil count with number of years smoking. Absolute 
eosinophil count increased significantly (p < 0.05) with in-
creased years of smoking. 
In figure 3, points plotted appeared to be randomly distrib-
uted with almost no signfiacntrelationship between absolute 

Physiological Variables Smoking Volunteers Non-Smoking Volunteers P value
Mean age (years)±SD 20.7±2.8 21.0±1.4 NS
Sex (%) Male 54.9% 45.1% NS
Mean BMI (kg/m2) 23.4±4.1 22.11±3.7 > 0.05
Exercise (no. of times/month) 0.33±0.40 0.24±0.30 > 0.05
Heart Rate (beats/min) 81.6±9.3 79.4±9.8 > 0.05
Blood Pressure (mmHg) SBP 119.8±10.8 116.1±13.8 > 0.05

DBP 75.1±8.6 70.7±11.4 < 0.05
*NS: Not significant.

Table-1: Physiological variables in smokers and non-smokers

Subjects Mean PEFR 
±SD (L/min)

Mean Eosin-
ophil Count 
±SD (cells/

mm3)
Smokers 514.7±89.9 249.7±179.2
Non-smokers 474.9±103.9 139.5±110.5
Smokers and Non-Smokers 493.3±99.1 190.5±155.5
Table-2: Showing mean PEFR and Absolute Eosinophil Count

Subjects Mean 
Exercise 
Rate±SD 

(no. of 
times per 
month)

Mean 
PEFR 
(l/min)

Mean 
Eosinophil 

Count 
(cells/mm3)

Male Smoker 0.43±0.42 550.9 236.3
Non-smoker 0.30±0.35 547.8 113.0

Table-3: Mean exercise rate and the association with mean 
PEFR and eosinophil count
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eosinophil count and the PEFR. But there was a slight neg-
ative correlation coefficient (r = - 0.06) observed, indicating 
there were a small number of individuals that showed low 
PEFR at increased absolute eosinophil count. 

DISCUSSION

Smoking causes decrease in lung function,11-15 butonlya mi-
nority of smokers develops severe respiratoryimpairment.16 
Reasons for this difference in susceptibility are not fully 
understood. Blood eosinophilcount is elevated in nonatopic 
smokers compared to nonsmokers.17,18 A simple test to meas-
ure how quickly air can be forced out from the lungs is peak 
expiratory flow rate. Narrowing of the airways reduces the 
ability to move air in and out of the lungs, which lowers the 
PEFR.19 The present study evaluated the effect of smoking 
on absolute eosinophil count and PEFR, the relationship be-
tween absolute eosinophil count and PEFR in male smokers 
and non- smokers. 
Our study noted that the smoker subjects showed a high mean 
PEFR compared to non-smoking subjects. This was not con-
sistent with the expected finding of lower PEFR in smokers 

compared to that of non-smokers. Smokers have reduced 
lung size, both the airways and the actual capacity.11-15 The 
total capacity of smokers’ lungs is reduced, therefore having 
a lower PEFR than the non-smokers. This higher PEFR seen 
in smokers could be speculated due to the increased rate of 
exercise seen in male smoking volunteers. The mean PEFR 
was observed highest in male smoker volunteers. The exer-
cise frequency was relatively consistent in the past 6 months 
in the smoker volunteers. 
Previous research has demonstrated that inspiratory muscle 
training improves performance in highly trained rowers (Cy-
cling Performance Tips, 2004).23 Moreover, increasing exer-
cise frequency in the long term appeared to have improved 
PEFR in smokers and non-smokers. 
There was a high mean eosinophil count in smokers com-
pared to non-smokers. This was consistent with previous 
studies done by Ulrik, C.S (1998)20 O’Connor (2004)21 and 
Sunyer(2004)22, which showed that blood eosinophils were 
found to be substantially elevated in smokers and high blood 
eosinophil count was related to lung defense. 
There was no apparent association between the PEFR and 
the number of years smoking so that the rate of exercise had 
altered the PEFR in several male smoking individuals. Exer-
cise training increased PEFR in smoking and non-smoking 
individuals by increasing the efficiency of the lung capacity. 
Absolute eosinophil count increased significantly (p < 0.05) 
with increased years of smoking. There was a slight negative 
correlation coefficient (r = - 0.06) observed between eosino-
phil count and PEFR, indicating there were a small number 
of individuals that showed low PEFR at increased absolute 
eosinophil count. This relationship was consistent with iso-
lated effects of smoking, whereby smoking causes elevated 
absolute eosinophil count (Ulrik, 1998, Sunyer, 2004, and 
O’Connor, 2004)20-22 and reduced PEFR.24 The association 
between the two variables was not especially distinctive due 
to the exercise factor that contributed to the increased PEFR 
in many smokers, the fact that these volunteers were a young 
sample of subjects (16-25 years) and the study was on short-
term smokers (2-7 years). 

CONCLUSION

The mean absolute eosinophil count and PEFR were signif-
icantly higher in male smokers compared to non-smokers. 
The PEFR was elevated with increase in exerciserate, where-
as absolute eosinophil count showed aweak negative corre-
lation with exercise rate.We speculate that the exercise rate 
had altered the PEFR in smoking individuals. The relation-
ship between PEFR and Absoulte eosinophil count in this 
study were weak and the study population was small. Our 
results could be due to chance but, therefore, be overlooked. 
To establish the proposed relationships, these should be rein-
vestigated in a large prospective study. Besides, the nicotine 
and tar content plays a significant role on blood pressure, 
heart rate and PEFR should be considered. The brand of cig-
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Figure-1: Graph showing the rate of exercise in a month and its 
association with PEFR 

Figure-2: Graph showing the rate of exercise in a month and its 
association with absolute eosinophil count.

Figure-3: Graph shows absolute eosinophil count against PEFR in 
smoking and non-smoking volunteers
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arette used by subjects should be taken into account.
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