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Research Article 
 

Abstract: Background and objective: The present study was 

undertaken to assess the pulmonary function tests in chronic 

alcoholics. Alcohol has multitude of effects on many organ systems 

producing distinct clinical entities, particularly in lung, heart, liver 

and central nervous system. Material and Methods: The study 

was done using computerized medspiror. It includes 50 male 

chronic alcoholics of 20 - 60 years age and 50 normal male healthy 

subjects who served as age matched controls. The following lung 

function viz FVC, FEV1/FVC ratio, PEFR was carried out and 

subjected for statistical significance. Analysis was carried out by ‘t’ 

unpaired test. Result: The results of the study revealed statistically 

significant (P<0.05) decline in FVC and FEV1/FVC ratio, PEFR in 

chronic alcoholics as compared to normal control group, suggesting 

chronic alcoholism definitely affects pulmonary functions with the 

manifestations of both obstructive as well as restrictive pattern. 

Conclusion: Thus we conclude that alcoholism adversely affects 

pulmonary functions. (1). 
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1. Introduction 
It has been seen that significant proportion of 

male population are regular consumers of alcohol. In 

recent years, it has became increasingly evident that 

alcohol has multitude of effects on many organ systems 

producing distinct clinical entities, particularly in lung, 

heart, liver and central nervous system (1,2). Alcohol is 

deleterious to the lung; prolonged excessive alcohol 

intake can cause structural changes in lungs. Incidence of 

lung disease is higher in chronic alcoholics and they are 

prone to upper respiratory tract infection, repeated 

aspirations. Thus prolonged alcohol abuse affect the 

ventilator function of lung primarily by causing airway 

obstruction and diffusion limitations (3). There are 

studies, which documented significant inverse co-relation 

between the degree of airway obstruction and alcohol 

consumption in both young male and female but not in 

other age groups (4). Alcohol consumption was directly 

co-related to annual decrease in FEV1 and FVC(P<0.05) 

(5). In chronic alcoholics, the concentration of alcohol 

that reaches the lung may be considerable which in turn 

might have produces cellular injury either by direct 

toxicity or by interference with metabolic process. The 

present study was aimed at to measure the lung function 

in order to assess the airway obstruction or restriction. 

 

2. Material and Methods 
The present study entitled “The study of 

pulmonary function tests in chronic alcoholics” has been 

carried out at M.R Medical College, Gulbarga, after 

taking ethical clearance. Total of 100 male subjects 

belonging to age group of 20 - 60 year, of 50 were 

chronic alcoholics and 50 were normal healthy subjects, 

who served as age matched controls. All the subjects 

included in the study were moderately nourished non 

smokers and their liver function tests were normal. The 

chronic alcoholics who consumed country liquor of more 

than 700ml per day for at least 5years continuously were 

only considered. Pulmonary function tests were carried 

out with the instrument “Computerised Medspiror” 

manufactured by (Recorders and Medicare systems 

Chandigarh) which is high performance 

pneumotachometer capable of giving accurate test results 

and excellent reproducibility. The co-operation from the 

subjects being an important factor, all the subjects were 

explained in detail the procedure of lung function tests 

along with demonstration prior to the recordings. An 

informed consent is taken from the subjects. In the 

beginning, the following data was fed to the instrument. 
• Age in years 

• Sex 

• Room temp in 0C 

• Standing height in cm. 

• Weight in kg. 

The subject was asked to perform forceful expiration 

after forceful inspiration, three reading were taken and 

best one was taken for analysis, for each subject predicted 

and observed values of all respiratory function parameter 

were obtained, but in the present study we have only 

considered observed values for calculations. For every 

subject new disposable mouthpiece was used. All the 

values of respiratory function tests parameters were 

automatically converted to BTPS by the instrument itself. 

Statistical analysis: Analysis was carried out by ‘t’ 

unpaired test. 
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3. Results 
 All the results and calculations were carefully subjected to standard statistical tests for statistical significance. The result 

of observed values of FVC, FEV1/ FVC% ,PEFR in control and chronic alcoholics are shown in tables I, II and III. 
 

Table 1: Observed values of FVC in liters in control and chronic alcoholics patients (ALC) 

Age group 21-30yrs 31-40yrs 41-50yrs 51- 60yrs 

 Control ALC Control ALC Control ALC Control ALC 

n 13 10 18 19 15 16 13 14 

Mean 2.78 1.75 2.81 1.98 2.74 1.83 2.73 1.97 

S.D 0.22 0.44 0.14 0.23 0.17 0.54 0.18 0.37 

‘t’ P<0.005 P<0.005 P<0.005 P<0.005 
 

The result showed a significant decrease in FVC in chronic alcoholics as compared to control group. 
 

Table 2: Observed values of ratio of FEV1/ FVC % in control and chronic alcoholic patients (ALC) 

Age group 21-30yrs 31-40yrs 41-50yrs 51- 60yrs 

 Control ALC Control ALC Control ALC Control ALC 

n 13 10 18 19 15 16 13 14 

Mean 98.30 97.56 99.72 97.36 99.60 97.20 99.80 94.00 

S.D 3.03 4 0.80 8.97 1.12 4 1.01 7.8 

‘t’ P>0.005 P>0.005 P<0.005 P<0.005 
 

FEV1/FVC% showed a decrease, but the decrease was statistically significant in the age group 41-50yrs and 51-60yrs 
 

Table 3: observed values of PEFR liters /sec in control and chronic alcoholic patients (ALC) 

Age group 21-30yrs 31-40yrs 41-50yrs 51- 60yrs 

 Control ALC Control ALC Control ALC Control ALC 

n 13 10 18 19 15 16 13 14 

Mean 10.37 6.67 10.26 7.22 10.28 4.86 9.1 4.84 

S.D 0.58 1.78 0.58 1.81 0.39 2.08 1.83 2.05 

‘t’ P<0.005 P<0.005 P<0.005 P<0.005 

The PEFR value were decreased and found to be significant statistically in all the age group when compared with the 

control 
 

4. Discussion 
 The careful analysis of observation and results in the 

present study revealed significant decline in observed 

values of FVC and FEV1/FVC ratio, PEFR. A similar 

decline in FVC and FEV1 has been reported the loss of 

FEV1 and FVC greater in alcoholics who consumed more 

or less 350gm of alcohol pre week. There was also 

reduction in the FEV1/FVC ratio in 50% of alcoholics 

(5,7). Bernice H. Cohen, found that there was significant 

decrease in FEV1/FVC ratio in heavy drinkers (8). In our 

study the ratio of FEV1/FVC showed a decline which was 

statistically significant only in chronic alcoholic 

belonging to age groups 41-50 yrs and 51-60yrs probably 

the subject belongs to that group may not be chronic 

alcoholic as compared to the old age group. These finding 

suggest that chronic alcoholism may affect pulmonary 

functions leading to obstructive diseases. In the lungs, 

cilia and the overlying mucous layer are essential 

components of the defense mechanism (9,10). In 

experimental animal, alcohol will limit the transport of 

carbon particles trapped in mucous layer overlaying the 

cilia (11). The ciliary motion is affected by chemical 

factors and it is demonstrable only at high blood alcohol 

concentrations. The alveolar macrophages are intimately 

concerned with cleansing of the tracheo-bronchial tree 

and the defense against pathogens. Alcohol slows the 

migration of these phagocytic cells. The bactericidal 

capacity of these cells, which is normally accentuated, is 

depressed by exposure to alcohol. (12,13). The excessive 

consumption of alcohol limits the renewal of 

dipalmitylphosphatidyl choline. The surface active 

phospholipids in the alveolar lining layers, is essential to 

stabilize surface tension at various lung 

volumes.(14,16,18) Chronic alcoholism by impairing the 

protective mechanism of the lung and altering the surface 

tension of air tissue interface, may be responsible for 

irreversible structural changes in the lung 

parenchyma.(18-21). Alcohol elevates blood 

acetaldehyde levels, which leads to deregulation of mast 

cell (basophiles) resulting in release of a chemical 

mediator such as histamine, which induces asthma.(22) It 

is interesting to note that PEFR showed a decrease, which 

was statistically significant. As we could not come across 

pertinent references in this regard, it is difficult to provide 

adequate explanation prompting further studies in this 

regard. 
 

5.Summary and Conclusion 
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 To conclude, the various factors as explained above 

affect airways and lung parenchyma resulting in the 

decline of pulmonary function especially FVC, 

FEV1/FVC ratio and PEFR. The chronic alcoholism leads 

to both restrictive and obstructive airways diseases.  
 

References 
1. Arther S.Banner: Pulmonary function is chronic 

alcoholism. American review of respiratory 

1973;108:851-857. 

2. Banner A.S: Alcohol and the lung. Chest 1980; 77: 460-

461. 

3. Henry O. Heinemann: Alcohol and the lung. Editiorial 

1976; 229-35. 

4. Michale D Lebowitz : Respiratory symptoms and disease 

related to alcohol consumption. American review of 

respiratory disease 1981; 123:16-19. 

5. Lange, Steffen groth, Jann Mortenson et al: Pulmonary 

function is influenced by heavy alcohol consumption. 

American review of respiratory disease 1988; 137: 1119-

1123. 

6. George E. Burch, Nicholas P. De Pasquale: Alcoholic 

lung disease an hyptesis. American heart journal. Feb 

1967; 73(2):47-50. 

7. Rankin J,G. Hale, J.S. Wilkinson et al ; Relationship 

between smoking and pulmonary disease in alcoholism 

Med. J. 1969;1;730 

8. Bernice H. Cohen, David D. Celentano, GarryA Chase et 

al; Alcohol consumption and airway obstruction. 

American Review of respiratory diseases. 1980; 121;205-

15. 

9. Laurenzi G.A. Guanery J.J; the study of the mechanism 

of pulmonary resistance to infection – the relationship of 

bacterial clearance to ciliary and alveolar macrophage 

function. American Rev. Respiratory Disease,1966; 

93;134  

10. Kilburn K.H; Cilia and mucus transport as determinants 

of the response of lung air pollutants. Arch. Environ 

Health, 1967; 14:77 

11. Green G.M ; Pulmonary clearance of infection agents. 

Ann. Rev. Med. 1968; 19; 315. 

12. Gee JBJ, Kaskin J. Dunconbe MP et al: The effects of 

ethanol on sum metabolic features of phagocytosis in the 

alveolar macrophage. Journal Reticuloendothial Society. 

1974; 15:61 

13. Grenn G.M, Kass E.H; The influence of bacterial species 

in pulmonary resistance to infection in mice subjected to 

hypoxia, cold stress and ethanolic intoxication. Br. 

Journal of Exp. Pathol 1965; 46;360. 

14. T.H. Beaty, B.H. Cohen, C.A.Newill et al ; Impaired 

function as a risk factor for mortality American Journal 

of Epidemology,1982;116;102 -13 

15. Colp C. R.Prk and William, et al; Pulmonary function 

studies in pneumonia. American Review. Respiratory 

disease1962; 85;808 

16. Wagner m, Heinemann HO; Effect of ethanol on 

phospholipids metabolism by the rat lung. Am.J. of 

Physiology, 1975:229;1316. 

17. Ruff F, Hughes JMB, Stanly N, et al: Regional lung 

function in patients with hepatic cirrhosis. J. clinical 

Investigation.1971; 50; 2403.  

18. Naimark A : Cellular dynamics and lipid metabolism in 

lung. Fed. Proc. 1967;32 

19. Tierny D.F, Clemants J.A. Trahan H.J; Rates of 

replacement of lecitihins and alveolar instability in rat 

lungs. American Journal of Physiology.1967; 213;671. 

20. Young S.L, Tierney D.F: Dipalmitoye lecitihin secretion 

and metabolism by the rat lung. American Journal of 

Physiology. 1972;222;1539 

21. King R.J; The surfactant system of the lung 

Fed.Proc.1974: 33 2238 

22. Shimoda, Kohanos, Takao A et al: Investigation of the 

mechanism of alcohol induced asthma. Journal of Allergy 

Clinical Immunology,1997, 74 – 84.  

 


