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ABSTRACT 

Background & Objectives: Major health risks are caused by alcohol and tobacco whenever used alone or 

together. Assessment of pulmonary function is important investigation because early detection of functional 

impairment and its appropriate treatment will help in decreasing morbidity and mortality related to 

disease. The aim of the present study is to measure and compare pulmonary function tests such as FVC, 

FEV, FEV1 / FVC %, PEFR and MVV between study groups (smoker, alcoholic, smoker with alcoholic) and 

control group. The present study involved 360 subjects in the age group of 30-60 years, both smoker and 

alcoholic, recruited from medicine OPD from S.M.S. Hospital, Jaipur (Rajasthan). Out of total 360 

subjects: - 90 were smoker, 90 were alcoholic, 90 were smoker with alcoholic and 90 were control subjects. 

Data were statistically analyzed by student’s unpaired  ‘t’ test, one way ANOVA and  post hoc tukey test. 

All pulmonary function tests such as FVC, FEV, FEV1 / FVC %, PEFR and MVV were decreased in 

smokers (group – B) when compared to control and alcoholic subjects and it was found to be decreased 

further when associated with alcohol consumption (smoker with alcoholic subjects). Results were 

statistically significant (p < 0.05). Smoking alone and together with consumption of alcohol causes 

decrease in pulmonary functions mainly FVC, FEV1, FEV1/FVC ratio, PEFR and MVV, suggesting both 

obstructive and restrictive type of respiratory diseases. 

Keywords: Forced Vital Capacity [FVC (L)], Forced Expiratory Volume in one Second [ FEV1 (L)], Peak 

Expiratory Flow Rate [ PEFR (L / Min)], Maximum Voluntary Ventilation [ MVV (L / Min)] 

 

INTRODUCTION 

In India, tobacco consumption continues to 

increase, even though the evidences mount about 

its hazards. A latest study about fatality related to 

smoking in India (2008), estimated that at least 

9,30,000 adult deaths (in India) can be caused due 

to smoking, and this would increase annually  

more than one million from 2010
(1)

. Risk of many 

types of cancers, heart disease, strokes and 

emphysema has increased in smokers 
(2)

. 

Alcohol is also extensively used in modern society 
(3)

. Ethanol affects many organ system of the 

body, by causing alteration in the functions of 

membrane proteins in different cells of gastro-

intestinal tract, urinary tract, cardiovascular and 

nervous system 
(4)

. Scientist suggested that 
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adverse affect will be precipitated by a minimum 

of 100 ml of ethyl alcohol per day for 5 years 
(5)

. 

Alcohol is consumed mostly in the form of 

ethanol but it is consumed in different forms also, 

containing different concentrations of alcohol 

such as – Beer (4% - 12%), Wine (10% - 15%), 

Rum (37.5% - 75%), and Whisky (40% - 55%) 
(6)

. 

The aim of the present study was to measure and 

compare pulmonary function tests between study 

groups (smoker, alcoholic, smoker with alcoholic) 

and control group. 

 

MATERIAL AND METHODS 

The present study involved 360 males attendants 

(30-60 years) of patients recruited from medicine 

OPD from S.M.S Hospital, Jaipur. Subjects were 

divided into 4 groups and each group contains 90 

males:- 

Group (A) – control (non-alcoholic and non-

smoker)  

Group (B) - smoker  

Group (C) - alcoholic  

Group (D) - alcoholic with smoker 

 

Statistical analysis: The mean values of all 

variables (pulmonary functions) were compared 

by using one way ANOVA and post hoc tukey 

test. Results were presented as Mean ± SD. All the 

statistical analysis were performed using SPSS for 

windows Version 23 and Microsoft Excel 2007, 

using appropriate software, p value < 0.05 was 

taken as significant. 

The subject (group – B, C, D) smokers (in terms 

of pack years) and alcoholic (according to safe 

units of alcohol consumption) for more than 10 

years were selected for the study.  

Pack year (unit that determines the number or 

total a person has smoked over a long period of 

time) was calculated by multiplying the number of 

packs of cigarettes smoked per day with the 

number of years a person has smoked.  

Pack years = (packs of cigarettes smoked per day) 

× (number of years as a smoker)  [(1 pack has 20 

cigarettes)
(7).

 

         

 Alcoholics were selected according to safe units 

of alcohol as:  

Units of alcohol were calculated as follows:- 

Unit = Volume of drink × ABV (alcohol by 

volume or % of alcohol) ÷ 1000 

Institutional ethical committee clearance was 

obtained before starting the study. An informed 

consent was taken from all the subjects after 

explaining the study. All the parameters were 

measured after 24 hours of drinking alcohol 
(8)

.   

 

Exclusion criteria: Subjects suffering from any 

acute and chronic illness, fasting, practicing 

meditation or yoga therapy or on placebo 

treatment and having any visual or auditory 

problem were excluded from the study.  

 

Measurement of Different Parameters   

Each group was evaluated for different parameters 

such as - Height (cm) and weight (kg), blood 

pressure (mmHg):- by sphygmomanometer, 

Pulmonary function tests: - Forced Vital Capacity 

[FVC (L)], Forced Expiratory Volume in one 

Second [FEV1 (L)], FEV1 / FVC %, Peak Expira-

tory Flow Rate [PEFR (L / Min)], Maximum 

Voluntary Ventilation [MVV (L / Min)] 

  

Measurement of Pulmonary Function Tests: - 

Pulmonary function tests were assessed using 

spirometer, which measures inspiratory and 

expiratory parameters. It is a computerized 

spirometer designed for performing pulmonary 

functions. This instrument is used with the 

electrochemical pneumotach transducer supplied 

with the instrument.  

Before starting the process, the procedure was 

explained and demonstrated to each subject. The 

mouthpiece was placed in subject’s mouth in such 

a manner that effective air seal was obtained with 

the lips and no obstruction was caused by tongue 

or teeth, then subject was asked to have a forceful 

inspiration, (with the help of nose clip nose was 

closed) and then to blow in the mouthpiece of 

spirometer with maximum and quick expiration 

till complete emptying of lung. Various 



 

Mrs. Anita Jain et al JMSCR Volume 05 Issue 06 June 2017 Page 22882 
 

JMSCR Vol||05||Issue||06||Page 22880-22884||June 2017 

pulmonary functions which were measured and 

compared in study (smoker, alcoholic, smoker 

with alcoholic) and control group using spirometer 

were – 

1. Forced vital capacity [FVC (L)]  

2. Forced expiratory volume in one second 

[FEV1 (L)]  

3. FEV1/FVC ratio  

4. Peak expiratory flow rate [PEFR (L / min.]  

5. Maximum Voluntary Ventilation [MVV 

(L / min.)]  

These parameters were measured and compared in 

study (smoker, alcoholic, smoker with alcoholic) 

and control group (non-alcoholic and non-smoker) 

subjects to assess the effect of alcohol and 

smoking on pulmonary functions.  

RESULTS 

In the present study the mean±SD values of age 

(years) for control group and study group were 

43.03±9.42 and 43.1±10.76, respectively. The 

mean±SD values of BMI (kg/m
2
) for control 

group and study group were 23.78±3.98 and 

23.47±3.75, respectively. The mean±SD values of 

SBP (mmHg) were 123.96±6.86 and 125.11±7.64, 

DBP (mmHg): 84.49±6.04 and 85.24±7.15 and 

MBP (mmHg): 97.64±5.9 and 98.53±6.94 for 

control group and study group, respectively. All 

the values were within normal range and non-

significant (students unpaired ‘t’ test). 

 

 

Table 1: Comparison of Pulmonary Function Tests in control and study group subjects  

 

                

 

              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                      (N= no. of subjects) (p < 0.05,  significant)* 

 

S. No. Parameters Groups N Mean Standard 

Deviation 

p value 

1. FVC (L) Control 90 3.50 0.76 

0.0000* 

Smoker 90 2.85 0.81 

Alcoholic 90 3.32 0.75 

Smoker& Alcoholic 90 2.79 1.00 

2. FEV1 (L) Control 90 3.02 0.67 

0.0000* 

Smoker 90 2.33 0.80 

Alcoholic 90 2.77 0.70 

Smoker& Alcoholic 90 2.31 1.00 

3. FEV1/FVC ratio Control 90 0.86 0.07 

0.0028* 

Smoker 90 0.80 0.14 

Alcoholic 90 0.83 0.11 

Smoker& Alcoholic 90 0.80 0.13 

4. PEFR (L /min.) Control 90 432.50 101.94 

0.0000* 

Smoker 90 320.88 133.59 

Alcoholic 90 400.92 121.51 

Smoker& Alcoholic 90 324.90 141.22 

5. MVV (L /min.) Control 90 124.98 15.62 

0.0000* 

Smoker 90 94.87 20.20 

Alcoholic 90 96.06 24.59 

Smoker& Alcoholic 90 87.50 20.71 
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By using One-way ANOVA, a statistically 

significant difference was observed in mean 

values of FVC (L), FEV1 (L), FEV1 / FVC%, 

PEFR (L/min.), MVV (L / min.) between control 

and study groups. After applying Post hoc tukey 

test, statistically significant difference was 

observed for FVC (L) and PEFR (L/min.) between 

group A & B, A & D, B & C and C &D, for FEV1 

(L) between A & B, A & C,A & D, B & C and C 

&D, for FEV1 / FVC% between A & B and A & 

D, for MVV (L / min.) between A & B, A & C, A 

& D, B & D and C &D. 

          

DISCUSSION 

Cigarette smoking has extensive effects on the 

respiratory functions and smoking is the main 

cause of a number of respiratory diseases, mainly 

chronic bronchitis, emphysema and bronchial 

carcinoma 
(9)

. 

Measurable feedback about the function of the 

lungs is provided by non-invasive diagnostic tests 

known as pulmonary function tests. These tests 

provide specific information for clinical diagnosis 

and research purpose by assessment of lung 

volumes, capacities and flow rates
 (10)

. Assessment 

of pulmonary function is important investigation 

because early detection of functional impairment 

and its appropriate treatment will help in 

decreasing to reduce morbidity and mortality 

related to disease 
(11)

. 

In the present study there was statistically no 

significant difference in the mean values of age, 

height, weight, body mass index, systolic blood 

pressure, diastolic blood pressure and mean blood 

pressure between control and study groups, 

thereby showing proper matching of controls and 

study group subjects. So these groups (study and 

control) are comparable for the study. 

 In this study, smokers (group – B) have least 

pulmonary function tests [FVC (L), FEV1 (L), 

FEV1 / FVC%, PEFR (L/min.), MVV (L / min.)] 

as compared to control and alcoholic subjects 

which were further decreased in smoker with 

alcoholic subjects. Decrease in FEV1, PEFR and 

other flow rates indicated obstructive pulmonary 

impairments and fall in FVC indicated about 

restrictive pulmonary impairments.  

Thus present results are comparable with the 

findings of  Buktar L et al (2015)
 (12)

,  Phatale SR 

and Boramma S (2014)
 (13)

, Jerusha  J and Santhi  

V (2014)
 (14)

, Mistry A et al (2014)
 (15)

, Nawafleh 

AH et al (2012)
 (16)

, Nighute S and Awari A 

(2011)
 (9)

.  

In this study pulmonary function was found to be 

decreased further when smoking is associated with 

alcohol consumption. Chronic consumption of 

alcohol along with smoking thus affects 

pulmonary functions and causes both restrictive 

and obstructive type of respiratory diseases. The 

probable reason for this may be as follows: The 

surface of tracheo-bronchial tree is covered with 

ciliated and mucus producing cells
(17)

. Alcohol 

limits the transport of carbon particles which are 

trapped in mucous layer overlying the cilia which 

provide first line of defense mechanism against 

particulate air pollutant 
(18)

. The ciliary motion is 

affected by the chemical factors but only at high 

concentration of alcohol in blood.  

The cleansing function of the tracheo-bronchial 

tree and defense against pathogens is provided by 

alveolar macrophages. Migration of these 

phagocytic cells is slowed down by alcohol that 

causes decrease bacterial capacity, due to 

insufficient macrophage mobilization 
(19)

. Due to 

increase exposure to alcohol the bactericidal 

capacity of these cells is depressed, which is 

normally accentuated 
(20)

.
 
  

 

CONCLUSION 

Smoking alone and together with consumption of 

alcohol causes decrease in pulmonary function 

mainly FVC, FEV1/FVC ratio and PEFR, 

significantly, and causes both restrictive and 

obstructive types of pulmonary diseases.  
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