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Abstract

Background: Textile industry is the only industry to have daygd women workers since long time. There are many
respiratory problems develop in the women workéiisns and Objective: The aim of this study was to assess the
effects of exposure of cotton dust on the pulmorfiangtion in the spinning mill female workeid.ethod: We enrolled

35 female (age=18 to 50 years) workers in studygnraho were regularly working in spinning mill addration of
exposure to cotton dust was noted. Inclusion daiterere clinically healthy, non-smokers, withoutrafic respiratory
disease, systemic illness. Tobacco users were deallControl group consist 35 female (age=18 tge#s) who were
never in exposure of cotton wool. This study wasdueted after obtaining ethical clearance and aan8#EDSPIROR-
COMPUTERISED SPIROMETER was used to find out pulargrfunction tests which were FVC, FEV1, FEV1/FVC
and PEFR, which helped in evaluating pulmonary fions. Statistical Analysis: Unpaired students ‘t’ test was applied
to compare the PFT parameters in study group anttaaroup. The data was expressed as mean +asthdeviation.
Results. Greater declines were seen in forced vital capafitged expiratory volume in first second. Thiduetion was
significant in FEV1/FVC which is indicator of earbbstructive pattern in the exposed group. As dhmadf exposure
increases FVC reduces and showed restrictive pat@onclusion: According to our study, cotton textile workers
developed respiratory problems which reflects dsices pulmonary function.
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| ntroduction

The status of women is directly connected with rthei
economic position, which in turn depends on
opportunities for participation in economic actieg.

The economic status of women is now accepted as an
indicator of a society’s stage of development. €hare
many health problems to which the women workers in
textile industry is exposed. The major health peoid
associated with cotton dust are respiratory problgih

Cotton dust is a colorless, odorless solid padicle
Workers are exposed to cotton dust particles whieh
in the sizes from 0.1 to 150 microns. They areasdel
in to atmosphere during processing, picking, crghi
grinding, abrading and loading. The particles ntbes
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10 microns settle down from the air rapidly while
smaller particles remain suspended indefinitelye Th
particles which are smaller than 5 microns arectliye
inhaled in to lungs and retained there. This foactbf
dust is called respirable dust and is mainly resjibe

for pneumoconiosis. When the workers exposed to
cotton dust for more than 10 years their lung fiomct
altered which is depending on size of the particle,
duration exposure [2].

It may contain substances such as: non-cotton matte

bacteria, fungi, soil and pesticides which may have

accumulated during the growing of the plant, haiags

of the crop and subsequent processing and storage
periods. Breathing in cotton dust can cause serious
permanent lung damage. The following respiratory

conditions are associated with exposure to cotigst: d
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difficulty in breathing, chest tightness, coughiagd
wheezing.

Many studies have been documented the effects of
cotton dust on pulmonary function among workers
employed in cotton-spinning mills. However, litdata
exist on the prevalence of this disorder in female
workers.

To examine the respiratory problems of women warker
in the spinning mill a study was undertaken. Meldica
expenses were a big burden for these women. The
women do not give much importance to their health.
They try to work even when they are sick and weak,
just to supplement the family income. The health
hazards of the women working in the textile indystr
are much higher compared to their counter partsher
sectors. It is therefore an urgent need to asdsss t
pulmonary functions in spinning millworkers.

Aimsand Objectives

The aim of this study was to assess the effects of
exposure of cotton dust on the pulmonary functiohs
females working in spinning mill of Malegaon, dugin
their working hours.

Material and Methods

Selection and Description of Participants:

The present study was undertaken in spinning mill
workers in Malegaon, Maharashtra. A total of 35 déen
spinning mill workers in the age group of 18 toys@rs
were included in the study.

Approval was taken from the institutional ethical
committee.

Technical Information:

Project Instruments:

e Examination proforma for obtaining medical
history and for recording clinical examination.

» Portable weighing machine was used to record the
weight in kg.

* Measuring tape was used to measure the standing
height in centimeters.

+ MEDSPIROR-COMPUTERISED SPIROMETER
respiratory analysis system was used to perform the
pulmonary function tests (PFTSs).

History and Clinical Examination: A thorough

history was collected from all the participantsliring
personal history such as name, age, sex, ethnicity,

International Journal of Medical Research and Review

Research Article

address, habit of smoking and medical history idiclg
history of any respiratory and cardiac diseasebkth
subjects underwent an anthropometrical assessment
including standing height and weight. The subjdots
this study were included based on the followinggecia.

Study Group: Enrolled 35 female (age=18 to 50 years)
workers in study group who were regularly workimg i
spinning mill.

Inclusion criteria will be clinically healthy, non-
tobacco users, without any chronic respiratory atiee
systemic illness like diabetes, hypertension etbj&ts
were divided into three groups

Depending upon the duration of exposure to cotist d
as follows :—

Group | — Less than 5 years

Group Il — Between 5-10 years

Group Il — Between 10-15 years

Exclusion Criteria: Exclusion criteria were H/o
chronic respiratory disease, H/o cardiac disease et
Examination finding suggestive of respiratory or
cardiac disease, abnormal pulmonary function test,
extremes of weight and height, continuous absence
from the work.

Control Group consist 35 female (age=18 to 50 years)
who were never in exposure of cotton wool. For
pulmonary function test medspiror was used. Thdystu
was conducted on first working day after rest.
Pulmonary function test was recorded at around
morning session before the start of work. On the
previous day, women were told to avoid any physical
exertion and take proper rest and diet. The dathef
subject as regards name, age, height, weight, d=dg,

of performing the test, atmospheric temperature feds

to the Spirometer. The tests were performed ingitt
position. The subject was asked to take full iretfn
which was followed by as much rapid and forceful
expiration as possible in the mouthpiece of Medspir
Three consecutive readings were taken and the best
reading amongst the three was selected. We have
followed the guidelines of American Thoracic Sogiet
[3] PFT of study group and control group was oleédin
The pulmonary function tests included were forcidl v
capacity (FVC) [L], forced expiratory volume 1 s
(FEV1) [L], FEV1/FVC, peak expiratory flow (PEFR)
[L/S], carried out by computerized spirometer. thiése
parameters helped in evaluating pulmonary functions
among workers.
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The procedure for doing test parameters for FVE, th
subjects were asked to execute fast forceful etipira
as much as possible at the end of deep inspirafiois.
test was repeated 2 or 3 times, and the best valess

obtained.

Statistics:. The data collected was entered in the MS
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appropriate statistical analysis was performed gusin
SPSS (version 10). Student’s t-test was applied to
compare the PFT parameters between study and tontro
group. A significance level of “P”"< 0.05 was coresield

for the student’s t-tests (unpaired t test). Thedeere

expressed as mean + standard deviation. By applying
ANOVA test to the observed values of group I, i, |

Excel spreadsheet. Descriptive table was generatet],

Results

Table- I: Anthropometric profile (female n=35).

Basal Values

Female (n=35)

(control group) mean+SD

female (n=35)
(study group) mean+SD

(2]

Age (years) 37.048.3 38.03+9.07
Height (cm) 158.62+3.93 153.42+5.8
Weight (kg.) 50.20+11.87 49.84+7.30
According to Table | control and study groups @eparable.
Table- II: lung functionsin female workers STUDY GROUP (n=female 35)
Parameters Group | Groupl| Grouplll
(n=9) (n=11) (n=15)
P @) P @) P @)
Mean +SD mean+SD mean+SD
FVC (L) 2.24+0.20 1.71+0.37 2.23+0.14 1.60+0.20 2%@17 | 1.33+0.20
FEV1 (L) 1.78+0.17 1.44+0.33 1.76+0.16 1.63+0.21 .46%0.12 1.2+0.26
FEV1/FVC 87.55+7.35| 75.11+13.11 90.36+8.8 84.27+9.88.46+0.69| 80.13+6.0
PEFR (L/S) 5.9+0.6 3.4+0.82 5.81+0.39 3.03+1.10 280579 | 2.65+0.87

P = Predicted Value.,O = Observed Value

According to Table no. Il there was progressiverdase in PFT values as duration of exposer torcaltist increases. It

also showed that in all groups decreased obsemegs of PFT parameters compare to predicted value.

Table-111: Comparison of lung functionsin female workers study and control group (n=female 35).

Parameters PFT values control PFTvalues study P Value Significance
group mean +SD group
Mean +SD
FVC (L) 2.16+0.21 1.58+0.2 <0.001 Significant
FEV1 (L) 2.4040.2 1.42+0.28 <0.001 Significant
FEV1/FVC 88.03+9.4 74.14+ 10.95 <0.05 Significant
PEFR (L/S) 5.6+0.74 2.72+0.97 <0.001 Significant

Values in mean+S. D. *P Value<0.05, *P<0.001*P¥0.0001, ns=not specified

Table-IIl depicts that cotton mill workers showeadrsficant decreased in FVC, FEV1, FEV1/FVC, PEERdls when

compared to controls.
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Discussion

Women in developing countries are often in pooithea
and are overburdened with work, they are tired, tmos
are anemic and many suffer from malnutrition and
parasitism and chronic ill health especially, dgrin
pregnancy and childbirth. Women'’s special need® hav
often been ignored by health planners and womee hav
thus had to bear a disproportionate share of unmet
health needs. Textile workers exposed to the eextil
related cotton dust and some other type of illness
throughout the manufacturing process are of great
health hazards.

The anthropometric parameter like age, height, kteig
of study group and control showed no significant
difference thus making group comparable.

The health hazards of the women working in theileext
industry are much higher compared to their counter
parts in other sectors. It is therefore an urgesgdnon
the part of the policy makers to take effectivepstéo
better the condition of women in textile industiy.|

The present study showed that the workers in spinni
industry are exposed to high levels of cotton dust.
Respiratory tract diseases are very common, antung t
spinning mill workers as a result of inhalationcotton
fibers and dust in work place. The most common
respiratory health problems were cough, chest gath
dyspnea according to history.

Inhalation of cotton dust causes release of histami
from mast cells. Histamine acts on the smooth negscl
resulting broncho constriction. Air way mucus gland
secrete more amount of mucus in the presence of
histamine. Histamine directly stimulates vagal esrv
causing smooth muscle contraction. Contraction of
smooth muscles of air ways reduces the air entty in
lungs [4].

Organic dust exposure in the textile industry letms
obstructive lung disease that has features of &sitima

and COPD. Cessation of workplace exposure may lead
to improved lung function. An inversion of the
pulmonary macrophage: dendritic cell ratio may be a
mechanistic explanation for persistent inflammatowl
obstructive lung disease seen in endotoxin-related
textile exposures.

In our study, the exposed workers had more pengiste
respiratory symptoms and a lower FEV1 compared to
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the comparison group of unexposed workers (talbe-II
Our results are comparable with earlier reports bhae
established a relationship between exposure tmrtott
dust and impaired pulmonary function which is in
agreement with the study of Saadat Ali Khan
Aizasaadia [5].

FEV1 showed significantly decreased values in the
cotton workers when compared with controls is in
accordance with the studies of Wang XR [6],
Glindmeyer HW [7] Ramaswamy, P [8], Bakirci N [9].

Some researchers found that the mean FEV1 and FVC
in those exposed to cotton dust were significalatiyer
than those in a comparison group [10, 11, 12].
Chattopadhyay,et al, reported typical symptoms of
byssinosis along with acute cross-shift as well as
chronic changes in FEV1 among workers exposed to
cotton. [13]. Xiaorongset al, in their study indicated
that workers exposed to cotton dust had largemamt
frequent drops in FEV1, as well as excessive chroni
declines in FEV1 compared to silk workers. Theyals
showed a relationship between cross-shift declimg a
chronic declines in FEV1 [14].

In the present study cotton mill workers showed
significant decreased in FVC, FEV1, FEV1/FVC, PEFR
levels when compared to controls (Table-IIl) andréh
was progressive decrease in PFT values as duration
exposer increases. (Table-1l).

FEV1/FVC reduced indicate obstructive changes in
small duration of cotton dust exposer but as domati
increases restrictive changes also found whicledoce
FVC (Table-Il). Similar type of result was obtainby

V. S. Dhanashree Naidu et al [15].

The result of this study shows the decline in PHR

may be due to the effects exposure with cotton.dust
Present result showed relation between respiratory
symptoms and decline in PEFR. Similar results were
obtained by Tiwari et al [16], and Boezen et al][17
showed decline in PEFR and increased symptoms as
age and duration of exposure was increases.

Continuous expouser to dust causes progressive
impairment of lung function and adversly affect EVC
FEV1, PEFR causes obstructive and restrictive patte
of lung function associated with duration of expose
[15] It was observed that FEV1 and PEFR were
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significantly decreased (p<0.001) level of sigréfice.
FEV1 was significantly reduced, which is indicatiok
obstructive pulmonary disease.This shows that axpos
to saw dust causes obstructive pulmonary impairment

PEFR shows significant decrease in groups. This
suggests that cotton dust has an effect on PEFR.

Conclusion

Cotton dust causes obstructive changes as is exdgden
by decrease in FEV1, FVC/FEV1, PEFR which are
more prominently seen in group | and group Il.dhc
cause bronchoconstriction in first few years of
exposure. It also decrease FVC in female those have
exposure of more duration of years. That meanuses
obstructive as well as restrictive changes in lung
depends upon duration of exposure.

Scope of study: 1) Periodic medical examination
should be performed to workers in the factory nai/o
sample from them, the physician must be preseiy dai
in out patient factory clinic to provide medicalhgees.

2) Health authorities should provide protective
measures to workers such as ear plugs, disposable
mask, worker clothes, fire protection and obseovati
for using it. 3) Periodic inspection of working
environment by industrial hygienist through regular
measurement of noise level, illumination, humidity,
ventilation and cotton dust concentration. 4) Tiran
and health education programs should be provided to
workers from the start of work and regularly cadraaut

to assist the worker adjustment to the working
environment. 5) Emphasizing the correct use of
personal protective measures.
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