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Abstract

Background: Chronic obstructive pulmonary disease is a preventable and treatable disease state characterised
by progressive airflow limitation that is not fully reversible.It includes two main conditions-1.Emphysema
2.Chronic bronchitis. These are associated with fixed airway obstruction.Patients with COPD complaints of
breathlessness,chest tightness,generalized weakness,fever & cough(with expectorations).

Materials & Methodology: Both male and female workers from cotton mill industries of Miraj Taluka
who were aged between 35-45 were included in this study.Data was collected using COPD Assessment test
(CAT) and PEFR.

Results: There were 54.17% workers who had a no obstruction with low impact of disease,30% workers
showed mild obstruction with moderate impact of disease, 15.83% workers showed moderate obstruction and
high impact of COPD,and there were no workers who had severe obstruction of the airways.p value=0.1437

Conclusion: This study concluded that cotton mill industries of Miraj taluka showed that there were 54.17%
of workers with no obstruction of airways.There were prevalence of mild obstruction of COPD in 30% of
workers,moderate obstruction of COPD in the 15.83% of workers,also there were no workers with severe

obstruction of COPD.
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Introduction

Chronic obstructive pulmonary disease is a
preventable and treatable disease state characterised by
progressive airflow limitation that is not fully reversible'.
Chronic obstructive pulmonary disease is the fourth
leading cause of death worldwide®. Prevalence of this
disease in India lies between 6.6 to 7.7%°.

It includes two main conditions-1.Emphysema
2.Chronic bronchitis.These are associated with fixed
airway obstruction.long term occupational exposure to
the organic cotton dust may lead to obstructive lung
disease*.Bacterial endotoxins present in the cotton dust
may be a major causative agent contributing to the airway
inflammation and obstruction®.This endotoxins comes
from the cell wall of Gram negative bacteria that grows
on cotton.this particles causes alveolar injury results in

local inflammatory reaction in the form of macrophages
and B & T lymphocytes.Activated macrophages causes
recruitment of neutrophils & also produces cytokines.
These neutrophils causes liberation of protease &
oxidants which injures type 1 pneumocytes.Cytokines
leads to proliferation of type 2 pneumocytes.The result
is inflammatory destruction of pulmonary parenchyma
followed by fibrosis.Widespread destruction of alveolar
capillary wall resulting in end stage lung*’.Thereafter
patient starts complaining of breathlessness,chest
tightness,generalized weakness,fever & cough(with
expectorations).A very common effects of the exposure
are clinical symptoms of bronchoconstriction & declined
expiratory flow®.Generalized weakness limits the
patient’s activities at work place and even the activities
of daily living. The exposure length & type of work

influences the respiratory morbidity among the workers.



26  Indian Journal of Physiotherapy and Occupational Therapy. July-September 2020, Vol. 14, No. 3

This leads to the chronic illness and absenteeism at work
place.

Materials and Method

An approval for the study was obtained from
the institutional ethical committee.An observational
study was conducted in the cotton mill industries
workers of Miraj Taluka.Sample was achieved by
simple random sampling method.A total of n=120
subject were included in study. All the subjects were
screened for inclusion criteria i.e. Both males and
females of age 35-45 years. Subjects excluded were
those having neurological,musculoskeletal or cardiac
disease,tuberculosis and uncooperative  subjects.
Subjects were briefed about the nature of the study. The
demographic data including age, gender and occupation
of the subject was collected through data sheet. Subjects
were given written consent prior to the study.Data was
collected using COPD Assessment test (CAT) and
PEFR.

CHRONIC OBSTRUCTIVE PULMONARY
DISEASE ASSESSMENT TEST (CAT)’: Correlation
coefficient between SGRQ and CAT,r=0.8. this includes
total 8 items scoring 40.0ut 0f40,the score is interpretated
as 0-10 low( mild),11-20 as moderate,21-30 as high
and 31-40 as very high impact of chronic obstructive
pulmonary disease on the health of the workers.

PEAK EXPIRATORY FLOW METER!*'%:Forced
expiratory volume through the peak flow meter,indicating
300-201L/min as mild obstruction,200-101 L/min as
moderate obstruction,whereas less than 100L/min as
sever obstruction of the airways.

Findings

Data Analysis was performed with SPSS version
20.0.Chi square test for independence was done to check
the association between,gender,peak flow rate and CAT
score.

Table 1: Gender distribution of the Cotton Mill

Industries Workers

Gender Frequency Percentage
Females 37 30.8

Males 83 69.2

Total 120 100

Table 1 shows that there were 37(30.8%) female
subjects and 83(69.2%)male subjects in cotton mill

industries workers.

Table 2: Age group wise distribution of the

Cotton Mill Industries Workers

Age groups Frequency Percentage
35-40 years 82 68.3
41-45 years 38 31.7
Total 120 100

There were 82(68.3%) subjects between 35-40 years
and 38(31.7%) subjects between 41-45 years of age in

the cotton mill industries shown in table 2.

Table 3: CAT score and PEFR wise distribution

of the Cotton Mill Industries Workers

CAT Score and PEFR | Frequency Percentage
No obstruction 65 54.16%
Mild 36 30%
Moderate 19 15.83%
Severe 0 0%

Total 120 100%

According to CAT score and PEFR,65(54.16%)
workers had no obstruction,36(30%) had mild
obstruction,19(15.83%) had moderate obstruction,there
were no workers with severe obstruction.
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Table 4: Association between gender, peak expiratory flow rate and CAT score of the Cotton Mill

Industries Workers.

Peak expiratory flow rate and COPD assessment test score
Gender Normal Mild obstruction Moderat.e Total Chi.sq-uare p value
obstruction statistic
F % F % F % F %
Females 17 14.16 16 13.33 5 4 37 30.83
Males 48 40 20 16.66 14 11.66 83 69.17 3.881 0.1437
Total 65 54.16 36 30 19 15.83 120 100.00

Chi square test for independence was done to check association between gender, peak expiratory flow rate and
CAT score of the cotton mill industries workers of Miraj taluka. P value=0.1437.

Table 5: Descriptive statistics of the age, PEFR, CAT score of Cotton Mill Industries Workers Miraj

Taluka
Descriptive Statistics N Minimum Maximum Mean Std. Deviation
Age 120 35 45 39.34 3.25
PEFR (L/min) 120 120 380 285.23 67.81
CAT Score 120 5 19 11.96 5.39
Table 5 showing that the minimum age was 35years Discussion

and maximum was 45years,minimum PEFR was 120L/
min and maximum PEFR was 380L/min,minimum CAT
score was 5 whereas maximum score was 19.The mean
age of workers was 39.34 years with 3.25 std deviation,
mean PEFR was 285.23 and standard deviation was
67.81,mean CAT score was 11.96 and standard deviation
was 5.39.

The purpose of this study was to find out the
prevalence of chronic obstructive pulmonary disease
in the cotton mill industries workers of Miraj Taluka.
Endotoxin is the disease leading source that grows in
cotton’.It causes pathophysiological changes that leads
to the prolonged illness in the workers hence,this was
done to analyze the number of subjects suffering from
chronic obstructive pulmonary disease in the cotton mill
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industries.

In our study,we included both male and female
workers.Out of 120 workers,we found that female
workers were 37(30.8%) whereas,the frequency of
the male workers was higher than the female workers
1.€.83(69.2%).There were 82(68.3%) who were having
their age between 35-40 & 38(31.7%) were having age
between the range of 41-45.We used the PEFR and
COPD assessment test score as out come measures.
According to the PEFR and CAT score,65(54.17%)
workers had a no obstruction with low impact of
disease,in which there were 48(40%) male workers and
17(14.16%)female workers.36(30%)workers
mild obstruction with moderate impact of disease which
was distributed as 20 (16.66%)male and 16 (13.33%)
female workers,remaining 19 (15.83%) workers showed

showed

moderate obstruction and high impact of COPD,which
was included 14(11.66%) male workers and 5(4%)
female workers.there were no workers who had severe
obstruction of the airways. P value=0.1437.This study
has also found that the mean age of workers was 39.34
years, mean PEFR was 285.23 and mean CAT score was
11.96.

Important strengths of this study includes subjective
assessment was done using COPD assessment test which
is having,r=0.8 correlation coefficient with SGRQ.This
questionnaire was administered by trained personnel
in the native language of participants.we were able to
find age as well as gender related differences as we have
included both male and female workers in this study.

There are few limitations those should be considered
for this study.We were able to include the workers from
only two industries of Miraj taluka. Possible overlapping
of the diagnosis such as byssinosis ,asthma ,other lung
diseases and COPD may have affected the outcomes
of this study.We were not able to take in any long term
changes that are affecting the respiratory health of these
cotton mill workers as this was a cross-sectional study.

A study conducted by Shi J showed that endotoxin
exposure was significantly associated with chronic
bronchitis and byssinosis'*A report by DC Christiani has
proved that the cotton dust is strongly associated with
chronic airflow limitations seen in COPD'#. An analysis
of pulmonary functions and respiratory symptoms by
Bharat D concluded that there is significant decrease

in spirometric parameters and increase in respiratory
symptoms in the cotton mill workers of the Ahmedabad
city in India'>.Similarly a statistical study done by
Pandey S. has estimated that there was significantly low
PEFR (Lit/min) in cotton spinning smoking workers as
compared to normal healthy individuals'®An exposure
assessment done for the prevalence of lung related
disease in cotton operatives (ginners) by H.Chaudhry
postulated that the prevalence of chronic bronchitis and
chronic obstructive pulmonary disease were 42% & 6%
respectively among the exposed vs (0%) unexposed'’.

Conclusion

This study concluded that cotton mill industries of
Miraj taluka showed that there were 54.17% of workers
with no obstruction of airways.There were prevalence of
mild obstruction of COPD in 30% of workers,moderate
obstruction of COPD in the 15.83% of workers,also
there were no workers with severe obstruction of
COPD,hence the experimental hypothesis of prevalence
of COPD in the cotton mill industries workers of Miraj
taluka has proved.To protect the cotton mill industries
workers from the cotton dust exposure that leading to
the COPD,the personal protective equipments should
be provided to the workers as well as curative and
preventive measures need to be undertaken.

Conflict of Interest: None.
Source of Funding: Self.

Ethical Clearance: The ethical clearance was
obtained from the Institutional Ethical Committee of
College of Physiotherapy, Wanless Hospital, Miraj
Medical Centre, Miraj

References

1. Celli BR,MacNee WA,Agusti AA,Anzueto A,Berg
B,Buist AS,Calverley PM,Chavannes N,Dillard
T,Fahy B,Fein A.Standards for the diagnosis and
treatment of patients with COPD:a summary of the
ATS/ERS position paper.European Respiratory
Journal. 2004 Jun 1;23(6):932-46.

2. World Health Organization.Chronic Respiratory
Disease;COPD.http://www.who.int/respiratory/
copd/en/.

3. McKay AJ,Mahesh PA,Fordham JZ Majeed
A.Prevalence of COPD in India:a systematic



10.

Indian Journal of Physiotherapy and Occupational Therapy, July-September 2020, Vol. 14, No. 3 29

review.Primary Care Respiratory Journal.2012
Sep;21(3):313-21.

CHRISTIANI DC,WANG XR,PAN LD,ZHANG
HX,SUN BX,DAI H,EISEN EA, WEGMAN
DH,OLENCHOCK SA.Longitudinal changes in
pulmonary function and respiratory symptoms
in cotton textile workers:a 15-yr follow up study.
American journal of respiratory and critical care
medicine.2001 Marl5;163(4);847-53

ChristianiDC,WangXR respiratory effect of long
term exposure to cotton dust.current opinion in
pulmonary medicine.2003 Mar 1;9(2):151-5

De Oliveira MV,Rocha ND, Santos RS,Rocco
MR, Magalhaes RF,SilvaJD, SouzaSA, Capelozzi
VL,PelosiP, Silva PL,RoccoPR.Endotoxin —
induced emphysema exacerbation:a novel model
of COPD exacerbation causing cardiopulmonary
impairment and diaphragm dysfunction. Frontiers
in physiology.2019;10:664.

Buohuys A. LindellSE. Release of histamine by
cotton dust extract from human lung tiseuein vitro.
Experientia.1996May 1;17(5):212.

Wang XR,Zhang HX,Sun BX,Dai HL,Hang
JQ,Eisen EA,et al.A 20-year follow-up study on
chronic respiratory effects of exposure to cotton
dust.Eur Respir J 2005;26:881-6.

Jones PW, Harding G, Berry P, Wiklund I, Chen
WH, Leidy NK. Development and first validation of
the COPD Assessment Test. European Respiratory
Journal. 2009 Sep 1;34(3):648-54.

Jackson H,Hubbard R,Detecting chronic obstructive
pulmonary disease using peak flow rate:cross
sectional survey.Bmj.2003 Sep 18;327(7416):653
4.

11.

12.

13.

14.

15.

16.

17.

Prasad R,Verma  SK,Agrawal GC,Mathur
N.Prediction model for peak expiratory flow in
North Indian population.Indian J Chest Dis allied
Sci 2006;48:103-106.

Gupta SE,MALHOTRA V,TRIPATHI Y,Deva
P.Respiratory functions in textile mill workers:Role
of peak expiratory flow rate.Asian J Pharma Clin
Res.2017;10(4):306-8.

.Shi J,Mehta AJ,Hang J,Zhang H,Dai H,Su
L,et al.Chronic lung function decline in
cotton textile workers:Role of historical and
recent exposures to endotoxin.Environ Health
Perspect.2010;118(11):1620-4,http://dx.doi.
org/10.1289/ehp.0901178.

Christiani DC,Ye TT,Zang S,Wegman DH,Eisen
EA,Ryan LA,Olenchock  SA,Pothier L,Dai
HL.Cotton dust and endotoxin exposure and long-
term decline in lung function:result of a longitudinal
study.American journal of industrial msdicine.1999
Apr;35(4):321-31.

Dangi BM,Bhise AR.Cotton dust exposure: Analysis
of pulmonary function and respiratory symptoms.
Lung India:official organ of Indian Chest
Society.2017 Mar;34(2):144.

Pandey S,Singh A,Singh TB.A Statistical
study to estimate the effects of smoking and
cotton dust exposure on lung function of cotton
workers of Varanasi district,Uttar Pradesh,India.
Int J Community Med Public Health.2017
Mar;4(3):7436.

Chaudhry H,ljaz M,Saeed M,Tahir A,Ahmad
ZNisar N,Asghar ZAtif S,Aslam F,Ghani
N.EXPOSURE ASSESSMENT FOR
PREVALENCE OF LUNG RELATED DISEASES
IN COTTON OPERATIVES (GINNERS).Pakistan
Journal of science.2017 Sep 1;69(3):276-83.



