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Abstract Background: Over the last decade, India has achieved a significant quantitative increase in cotton production. 

Depending upon the exposure of cotton dust, the workers show various changes in lung parameters. It is important to 

study the respiratory functions in cotton mill workers time to time to detect any occupational hazards occurring. This 

study was conducted to analyze of long term effects on FEV1/FVC ratio in cotton mill workers. Material and Methods: 

A cotton mill situated at Kadegaon in Sangli district was selected for the present study. A detailed assessment was done 

and various parameters were recorded which includes department of work, history of duration of exposure to cotton dust 

particles. A pulmonary function test was recorded using computerized spirometer. Results: Spirometric results in our 

study showed non significant decrease in FVC, FEV1 and FEV1/ FVC Ratio. Discussion: The lung parameters were not 

changed significantly. This shows the reduced prevalence of byssinosis among the cotton textile mill workers exposed to 

cotton dust, due to proper precautions taken in mill machineries and workers. 
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INTRODUCTION 
India is the third largest producer of cotton in the world, 

accounting for ~14% of the global cotton production. 

Over the last decade, India has achieved a significant 

quantitative increase in cotton production. In the state of 

Maharashtra, India, the textile industry is an important 

small-scale industry. In Maharashtra, cotton mills are 

more in Sangli, Ichalakaranji, Solapur, Kolhapur, 

Sangola, Madhavnagar, Miraj, Kadegaon. So, in this area 

one should not neglect any respiratory symptoms of the 

cotton mill workers. Occupational exposure to the raw 

materials, cotton dust and its by-products had been 

associated with respiratory tract infections, 

broncoconstriction, cough, excessive mucus, nasal 

stuffiness, and nocturnal asthma
1,2
. There are different 

departments or sections in the cotton mill as blow room, 

carding, ring frame, speed frame, winding, doubling, 

cotton godown and store. Depending upon the exposure 

of cotton dust, the workers show various changes in lung 

parameters. So, it is very important to study the 

respiratory functions in cotton mill workers time to time 

to detect any occupational hazards occurring. Spirometry 

is a method of assessing lung function by measuring the 

volume of air that the patient is able to expel from the 

lungs after a maximal inspiration. It is a reliable method 

of differentiating between obstructive airways disorders 

(e.g. COPD, asthma) and restrictive diseases (e.g. fibrotic 

lung disease). Spirometry is the most effective way of 

determining the severity of COPD
3
. The presence of 

airflow limitation is recognized by a reduction in the ratio 

of FEV1to forced vital capacity (FVC). The FEV1/FV 

Cratio is a relatively sensitive index of mild COPD. 

Inmoderate to severe disease, the severity of airflow 

limitation is best assessed by the FEV1 in relation to 
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reference values
4
. Considering the fact that cotton mill 

workers as one of the major employers of labor as well as 

the means of livelihood for many people in Kadegaon, we 

therefore conducted this study to analyze of long term 

effects on FEV1/FVC ratio in cotton mill workers. 

  

MATERIAL AND METHODS 
A community based cross sectional study was conducted 

in a cotton spinning mill at Kadegaon. Cotton mill 

workers both male and females of different age group 

between 25-50 years were grouped according to years of 

exposure as with exposure between 1-5 years, 6-10 years 

and 11-15 years. Cotton mill workers with exposure less 

than 1 year and workers with illness as ischemic heart 

disease, bronchial asthma smokers and below age 20 

years were excluded from the study. 
A cotton mill situated at Kadegaon in Sangli district was 

selected for the present study. Before performing the 

study prior permission of the main authorities (Managing 

Director) of the mill was taken and also the workers were 

informed about the importance of test. There were 700 

workers in this cotton mill and 75 were office workers. 

Selected workers in cotton mill and in office were 

included in this study after obtaining the informed 

consent. A detailed assessment was done and various 

parameters were recorded which includes personal details 

including department of work, smoking history, personal 

history, history of duration of exposure to cotton dust 

particles. A detailed physical and systemic examination 

of all included subjects were done. A pulmonary function 

test was recorded using computerized spirometer. 

Spirometry was done in the sitting position for all the 

subjects. Age, height, and weight of the subjects were 

measured and entered in the software before performing 

the test. The procedure was explained and demonstrated 

to the workers. To measure FVC and FEV1, the subjects 

then instructed as follows - Take a full, deep breath away 

from the spirometer. Hold the mouthpiece between the 

lips to create a good seal. Expire as fast and as hard 

possible for as long as possible until no breath is left. 

Hold the mouthpiece between the lips to create a good 

seal. Breath in and out for 2-3 tidal breaths. Expire as fast 

and hard as possible for as long as possible until to breath 

is left. Inspire rapidly to maximum capacity. The 

pulmonary function tests results were evaluated for 

different parameters like forced vital capacity (FVC), 

forced expiratory volume in 1 second (FEV1) in 

percentage, FEV1/FVC Ratio and peak expiratory flow 

rate (PEFR) in L/min. 

 

RESULTS 
There are 700 workers in this cotton mill and 75 are 

office workers in a cotton mill. About 287 workers were 

selected for present study. Out of that 272 (94.8%) were 

males and 15(5.2%) were females. The age of workers 

was selected for this study ranges from 25-50 years. All 

workers came under same economic category, since 

almost all workers were drawing 5,000/- rupees as basic 

pay per month. Table 1 shows distribution of workers in 

different departments.  
 

Table 1: Distribution of workers in different departments 

Department Male Female Total 

Blow room / 

Carding 

40 

(100%) 
0 

40 

(100%) 

Mixing 
23 

(74.2%) 

8 

(25.8%) 

31 

(100%) 

Ring Frame 
53 

(88.3%) 

7 

(11.7%) 

60 

(100%) 

Speed Frame 
23 

(100%) 
0 

23 

(100%) 

Winding 
40 

(100%) 
0 

40 

(100%) 

Cotton Godown 

and Packing 

28 

(100%) 
0 

28 

(100%) 

Lab and Others 
65 

(100%) 
0 

65 

(100%) 

Total 
272 

(94.8%) 

15 

(5.2%) 

287 

(100%) 
 

In the present study, in cotton mill workers pulmonary 

function tests were recorded, in different departments 

exposed to cotton dust were compared among themselves. 

Spirometric results in our study showed non significant 

decrease in FVC, FEV1, PEFR and FEV1/ FVC Ratio. 
 

Table 2: FEV1 and FVC values in workers by nature of work 

Department 
Mean 

FEV1 

Mean 

FVC 

Mean 

FEV1/FVC ratio 

Blow room / Carding 2.63 3.37 76.76 

Mixing 2.61 3.15 81.08 

Ring Frame 2.95 3.51 81.12 

Speed Frame 3.14 3.77 80.93 

Winding 2.93 3.48 81.77 

Cotton Godownand Packing 2.89 3.50 80.37 

Lab and Others 2.73 3.42 78.09 

 

In mixing department, 8 females were studied, showing 

no decrease in FVC, FEV1/FVC, PEFR but FEV1 values 

were decreased which were non significant. In ring frame 

department, 7 females were studied, showing non 

significant decrease in lung parameters as FVC, FEV1, 

FVC/FEV1 ratio and PEFR. 
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Table 3: Mean values of Lung function tests by duration of work 

Department / Groups 
Mean 

FEV1 

Mean 

FVC 

Mean 

FEV1/FVC ratio 

Blow room / Carding 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

2.68 

2.62 

2.59 

 

3.63 

3.2 

3.3 

 

72.21 

81.14 

76.95 

Mixing 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

2.49 

2.47 

2.88 

 

2.97 

3.0 

3.5 

 

80.39 

81.37 

81.48 

Ring Frame 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

3.01 

2.8 

3.06 

 

3.56 

3.33 

3.64 

 

81.81 

81.17 

80.38 

Speed Frame 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

3.19 

3.32 

2.91 

 

3.78 

4.02 

3.52 

 

81.48 

80.69 

80.63 

Winding 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

2.81 

2.95 

3.05 

 

3.31 

3.54 

3.59 

 

82.78 

80.37 

82.16 

Cotton Godownand Packing 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

2.89 

2.95 

2.83 

 

3.44 

3.56 

3.51 

 

82.96 

80.02 

78.13 

Lab and Others 

0-5 yrs 

6-10 yrs 

11-15 yrs 

 

2.86 

2.72 

2.62 

 

3.59 

3.31 

3.37 

 

78.73 

78.81 

76.75 

 

DISCUSSION 
With modern civilization, industrializationis increasing 

day by day. As a result air pollution is increasing, leading 

to various lung diseases like chronic obstructive lung 

disease. Subjects with work place exposure to cotton dust 

have high prevalence of respiratory disease like 

byssinosis, pneumoconiosis, Farmer’s lung, Grain Fever 

syndrome, chronic bronchitis and asthma. The average 

value of forced vital capacity (FVC) in a normal healthy 

man of age ranging from 20-30 years is 4800ml i.e.4.8 

liters
5
. The forced expiratory volume in one sec in 

expressed in percentage. Its normal range is 85-87%
6
. It 

was derived from the calculation FEV1% = FEV1 

(ml)/FVC X100. It represents the percent of volume of 

forced vital capacity expired at the end of first second. 

And the peak expiratory flow rate is expressed in L/min. 

Its normal range is from 400-600 lit/sec
6
. Spirometric 

results in our study showed non significant decrease in 

FVC, FEV1, PEFR and FEV1/ FVC Ratio. This could be 

attributed to the modern technological precautions taken 

by the mill management. Narsimha Rao and Tandon 
found statistically larger decline with 15-30yearsduration 

of work than 10 years. They found statistically significant 

decline in FEV1, which is more sensitive indicator of 

airway obstruction
5
. Compared to this study in our study 

results, the decrease in all parameters were statistically 

non significant. Mengesha YA found significant decline 
in FVC and FEV1 due to prolonged exposure to cotton 

dust
7
. Mishra AK et al., in their study of lung functions 

on 761 workers of textile mill of Pondicherry found that 

workers with chronic bronchitis of age up to 40 years 

showed FEV1 less than 80%. This indicates that there 

was 7.6 times more risk for the workers with age 40 

years
8
. Christians DC and Wang XR, in their study of 

lung functions (FEV1) on 384 cotton textile workers and 

403 silk workers found that there was significant decrease 

in FEV1, in cotton works than silk workers, this was due 

to larger exposure of workers to cotton dust
9
. It was 

observed that this highly decrease in mean values of 

FVC, may be due to larger exposure to cotton dust i.e., as 

the duration of working in the mill increase there is 

highly decrease in the mean values of FVC, FEV1, PEFR. 

But in our study, decrease in FVC, FEV1, PEFR mean 

values were statistically non significant. Raza SN et al 

studied lung functions and personal breathing zone dust 

concentrations in Lancashire textile workers, found 

reduced values of FEV1 and FVC more in card room than 

other rooms of the mill. They observed that this was due 

to smoking and presence of high dust concentration in 

personal breathing zone
10
. Parikh JR et al, in their study 

on 929 workers of three textile mill at Ahmadabad India 

found that mean prevalence of byssinosis in blow room 

was 29.62% and card room was 37.13%, this indicate that 

dust concentration was high in blow room and card 

room
11
. In the blowing and carding departments of the 

mill the cotton fibers are separated and further cleaned, 

therefore the cotton dust concentration will be more and 

thus the exposure of workers to cotton dust in these two 

departments will be high. So, there may be highly 

decrease in lungs functions (FVC, FEV1, PEFR) in these 

two department than other departments of the mill. This 

indicates that prevalence of byssinosis (subjective feeling 

of chest tightness) will be more in these two departments. 

The study carried out by Gupta and Gupta in Delhi
12
 in a 

mill processing a coarse variety of cotton found the 

following prevalences: blowroom 37%, cardroom 47%, 

spinning 17%, weaving 22%, and finishing 7%. The study 

used only questionnaires to detect cases and neither 

pulmonary function tests nor dust measurements were 

included. The another study was carried out in 

Kishangarh, Rajasthan
13
, in a mill processing coarse and 

synthetic yarn. Among 616 workers examined the 

prevalence of byssinosis found was blowroom 28%, 

cardroom 30%, drawframe 26%, ringframe 20%, and 

winding 25%. The higher prevalence rates reported in 

sections other than in blowrooms and cardrooms could 

have been due to the coarse variety of cotton or the 
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closeness of these sections to cardrooms. The above 

studies also showed that the duration of exposure was 

shown to have no significant correlation with lung 

functions measurement among the exposed workers. 

Dubey et al found a significant decline in FEV1, FVC, 

and PEFR with extended duration of exposure. This could 

be due to the accumulation of cotton dust particles in the 

airways, which reduces the force applied by the subject 

during inhalation and exhalation. The study also shows a 

strong relationship between the duration of exposure and 

risk of respiratory impairment symptoms among the 

workers
14
. Bobhate, Darne, Bodhankar, et al. during their 

study in Nagpur also reported a decrease in FVC, FEV1 

and PEFR with increasing exposure among cotton mill 

workers
15
. We found that the lung parameters were not 

changed significantly. This shows the reduced prevalence 

of byssinos is among the cotton textile mill workers 

exposed to cotton dust. This reduced prevalence is due to 

proper precautions taken in mill machineries and workers. 

This supports association between reduced chances of 

respiratory diseases and proper precautions taken in mill 

and by workers. Pulmonary function test analysis proves 

a necessary tool for early diagnosis of lung impairment 

among the cotton mill workers. Thus, it can be concluded 

that the textile mill workers are more prone to develop 

respiratory diseases if proper precautions are not taken. 
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