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ABSTRACT
The major functions of the ministry of textiles are formulating policy and coordination of manmade fiber, cotton,
jute, silk, wool industries, decentralization of power loom sector, promotion of exports and Planning & economic
analysis, finance and promoting use of information technology. The Sericulture and Silk Sector: India is the 2nd largest
producer of silk in the world. India produces 18% of the world's total silk. Mulberry, Eri, Tasar, and Muga are the main
types of silk produced in the country. It is a labor - intensive sector. In our study we also found that the sub section in
which people was working as for example spinning, weaving, and twisting, there is a difference in lung function and
symptoms. So, the subsection of the working sector also plays a major role. The present is comparing the pulmonary
functions of subjects in cotton and silk textile industry with normal subjects and between the workers in the cotton and
silk industry. To perform pulmonary function tests in normal people, pulmonary function tests in workers in cotton
industry and silk industry.
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INTRODUCTION

Like any other industries the textile industry has
limitations usually called as a regulation that must
be met with national and international standards
in order to establish quality, safety, sustainability.
Government of India passed the National Textile
Policy in 2000. The major functions of the
ministry of textiles are formulating policy and
coordination of man- made fiber, cotton, jute, silk,
wool industries, decentralization of power loom
sector, promotion of exports and Planning &
economic analysis, finance and promoting use of
information technology. There are several public
sector units and textile research associations
across the country. The Sericulture and Silk
Sector: India is the 2nd largest producer of silk
in the world. India produces 18% of the world's

total silk. Mulberry, Eri, Tasar, and Muga are the
main types of silk produced in the country. It is a
labor - intensive sector.

Silk which is a natural fiber comprised of protein
and some forms of protein can be woven into
textile. Fibronin is the main constituent in
silk produced by larvae to form cocoons of
the mulberry silkworm of Bombyx mori. The
shimmering appearance of silk is due to the
triangular prism-like structure of the silk fiber.
Silk which has various name according to the
native place they belong such as “Pattu‟ in
south India, “Resham‟ in northern and eastern
India. Recent investigations of archeological
department suggest that silk production and
usage in India dates to Indus-valley civilization
from native silkworm species. India is the second
largest producer of silk in the world after China.
About 97% of the raw silk comes from five Indian
states, namely, Andhra Pradesh, Karnataka,
Jammu and Kashmir, Tamil Nadu, and West
Bengal. North Bangalore, the upcoming site of a
$20 million "Silk City" Ramanagara and Mysore,
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contribute to a majority of silk production in
Karnataka.

India is the largest consumer of silk in the world,
where silk related wearing is considered
as royalty, because silk is initially used by
upper class personalities. Emerging silk
producing districts in Tamilnadu are Salem,
Gopichettipalayam, Tiruppur, and Dharmapuri.
Mysore and Northern Bangalore are the other
states that contribute for most of the silk
production [1-15].
MATERIALS AND METHODS

Study design

This cross-sectional study was carried out in the
research lab of Physiology Department of Sree
Balaji Medical College and Hospital, Chennai. The
study sample was 300 subjects in the age group
of 35 -45 years of both sexes, with 100 subjects
working in cotton industry, 100 subjects working
in silk industry and 100 subjects involved in
other occupation. All were belonging to the
same socioeconomic status; they were randomly
selected. Among the cotton unit workers of 100,
50 were selected from handloom and 50 from
powerloom. Within the power loom (50) and
handloom sector (50), subjects were selected
from spinning and weaving sections each
comprising 25 respectively.

Among the power loom sector workers (50) using
mask were also selected, based on the details
collected through Questionnaire. Workers were
categorized into those using mask and not using
mask and 25 in each category was selected for
the study. The Handloom sector workers (50)
of the cotton industry were not using mask, and
they were also selected for the study. Among the
silk unit workers of 100, 50 were selected from
handloom and 50 from power loom. Within the
powerloom (50) and handloom (5), subjects were
selected from spinning and weaving sections
each comprising 25 each. Among the powerloom
sector workers (50), of the silk industry, subjects
using mask (n=25) and subjects not using mask
(n=25) were also selected, based on the details
collected through Questionnaire. The Handloom
sector workers (50) of the silk industry were not
using mask, and they were also selected for the
study.
Among the cotton and silk unit workers the
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duration of their occupation and number of
working days per week were also asked and
their association with their pulmonary function
parameters interpretation was found. Among
the cotton and silk unit workers the occupation
duration and symptoms were also asked and
their association with the pulmonary function
parameters interpretation was found.

Distribution of subjects of the study
Inclusion criteria

All Subjects were selected based on the following
criteria for the study,

99 Subjects involved in cotton weaving and
spinning.

99 Subjects involved in silk weaving and
spinning and

99 Normal subjects not exposed to these
occupations.

99 All in the age group of 35 to 45 years of both
sexes were selected as subjects for the study.
Exclusion criteria

People with known history of
99 Smoking.

99 Alcohol.

99 Asthma.

99 Tuberculosis.

99 Atopy.

99 COPD.

99 Any cardiac problems, Diabetes Mellitus,
Hypertension.

Also subjects with known contraindications for
doing Spirometry according to ATS/ERS protocol
were exclude.
METHODLOGY

Sampling procedure

Subjects for the study group were selected
randomly in the age group of 35 to 45 years
working in the cotton and silk weaving industry
and the controls were recruited from a similar
socioeconomic status not working in the cotton
and silk weaving industry. Subjects were
recruited based on inclusion criteria, history,
and exclusion criteria.
300 subjects were selected, among them 200
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were selected from silk and cotton industry (100
cotton unit workers and 100 silk unit workers)
and 100 subjects were not exposed to these
cotton and silk industry exposure. Pulmonary
function of these subjects was assessed using
ATS – ERS accepted KOKO spirometry in the
research lab of Physiology Department of Sree
Balaji Medical College and Hospital.
RESULTS

Among the total of 200 subjects who represent
the cotton and silk exposure workers,
99 17 Subjects in silk unit workers had
obstructive airway disease.

99 16 Subjects, 13 in cotton unit workers and
3 in silk unit workers had restrictive airway
disease.

99 63 subjects, 17 in cotton and 46 in silk unit
had mild restriction, medium obstruction.

99 15 subjects, 9 in cotton and 6 in silk unit, had
light restriction, severe obstruction.

99 7 subjects in cotton unit had severe
restriction and medium obstruction.

99 81 Subjects, 54 in cotton unit workers and
27 in silk unit workers had severe restriction
and severe obstruction.

99 1 Subject of silk unit workers has normal
pulmonary function parameters.

99 This clearly shows the exposure to cotton
and silk industry plays an important role
in the pulmonary functions of the people
(Figures 1 to Figure 4).
Figure 5 shows the gender distribution of the
study subjects (Males=150 Females=150).

Figure 6 shows the difference in pulmonary
functions (A & B) of cotton power loom sector
subjects between subjects using mask & subjects
not using mask. Figure 7 shows the difference in
pulmonary functions (a & b) of silk powerloom
sector workers between subjects using mask &
subjects not using mask.

There is an increase in the severe restriction
with severe obstruction in subjects in the
spinning subsection than weaving subsection
of cotton unit workers (Figure 8 A). There is an
increase in the 1. Restrictive lung disease, 2. Mild
or severe restriction with medium or severe

Figure 1: Bar diagram showing the demographic details of study subjects.

Figure 2: Bar diagram showing the pulmonary function parameters of study subjects.
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Figure 3: FEV1/FVC %.

Figure 4: Bar diagram showing comparison of the pulmonary function parameters between the cotton and silk unit subjects.

Figure 5: Gender distribution.

Figure 6A: Subject using mask and not using mask.
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Figure 6B: FEV1/FVC % (Subject using mask and not using mask).

Figure 7A: Bar diagram showing the difference in pulmonary functions (a & b) of silk powerloom sector workers between subjects using mask &
subjects not using mask.

Figure 7B: FEV1/FVC % (Subjects using mask and not using mask).

obstruction and 3. Severe restriction and severe
obstruction in spinning subsection subjects
than weaving subsection subjects of silk unit
workers. There is an increase in the restriction
and mixed and severe airway abnormalities
in subjects working more than 10 years but
is not statistically significant (Figure 8B). The
number of subjects is very less in occupational
duration of more than 20 years when compared
to a greater number of subjects in 10 to 20
years (Figures 9A and 9B).

In cotton unit workers the most common
symptoms are Chest tightness on first day of
working week, with other symptoms (running
nose and cough and wheezing) in 39% subjects,
followed by mixed symptoms of running nose
and cough other than chest tightness in 36%
subjects, followed by running nose in 12%
subjects, followed by cough in 3% subjects,
followed by sneezing in 1% subjects. 9% subjects
have no symptoms (Figure 10).
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Figure 8A: Bar diagram showing pulmonary conditions depending on subsection of exposure in cotton (Cotton unit workers).

Figure 8B: Bar diagram showing pulmonary conditions depending on subsection of exposure in cotton (Silk unit workers).

Figure 9A: Bar diagram showing pulmonary conditions depending on duration of work (Cotton unit workers).

Figure 9B: Bar diagram showing pulmonary conditions depending on duration of work (Silk unit workers).
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Figure 10: Bar diagram showing the symptoms in cotton & silk unit workers.

DISCUSSION

In our study the pulmonary functions of
subjects working in cotton and silk industry was
compared with the subjects not exposed. The
pulmonary function was assessed using ATSERS standardized KOKO spirometer.

The pulmonary function was assessed based on
two main parameters.
99 Pulmonary function tests and

99 Signs and symptoms of respiratory health
problem.
And this assessment was done using:
99 Questionnaire.

99 Clinical Examination.

Based on this assessment, the pulmonary
function interpretation of the study population
observed were,

I. Subjects having normal lung function.

II. Subjects with Obstructive lung disease.
III. Subjects with Restrictive lung disease.

99 Subjects having mixed airway disease
including both obstructive lung disease
and restrictive lung disease which further
includes,

99 Subjects with mild restriction, medium
obstruction.

99 Subjects with
obstruction.

mild

restriction,

severe

99 Subjects with severe restriction and medium
obstruction and

99 Subjects with severe restriction and severe
obstruction.

From the results of our study, it is clearly evident
that,

99 Subjects had a decrease in lung functions,
in both subjects working in cotton and
silk industry when compared with normal
subjects not exposed to these working
environments.

99 Also the decrease in lung function of cotton
unit workers are more than silk unit workers,
as seen by more number of Obstructive
lung disease in silk unit subjects and more
number of Restrictive lung disease in cotton
unit subjects.

99 There is a decrease in pulmonary function
parameters in the females when compared
to males.

99 Subjects who were working in the Handloom
sector, had a better lung function than
subjects who were working in the Powerloom
sector of the silk unit.

99 Subjects who were working in the
Powerloom sector, using mask had a better
lung function than subjects who were not
using the mask working in the same env
ironmental conditions of cotton and silk unit
workers.

99 Also the symptoms and the frequency of the
subjects falling sick were less in the mask
using subjects than compared with the
subjects not using mask.

99 This shows a clear drift in the lung functions
of subjects using mask in both the cotton and
silk unit workers.

99 The pulmonary function decreases if the
duration of occupation increases more than
10 years.
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99 And we also observed most of the impairment
in lung function obviously were associated
with respiratory symptoms.

99 There are few studies recommending the use
of mask as a protective factor but have not
established the fact. In our study we tried
to establish the effectiveness of mask as a
protective factor.
Pulmonary function parameters of cotton and silk
unit subjects
FEV1, PEF, MEF

In many of the previous studies there was a
decrease in FEV1. There was a decrease in FVC
of the cotton unit subjects when compared
with control subjects. There was a decrease in
FEV1, PEFR, MEF 25-75 in cotton unit workers.
An observation done to assess PEFR and MEF
75 are less in cotton textile workers indicating
bronchi are affected by cotton dust expos ed
subjects. The histamine released from the mast
cells due to cotton dust inhalation leads to
Broncho constriction by 1. Acting on the smooth
muscles, 2. Stimulating the vagus nerve which
in turn causes smooth muscle contraction and
3. activating the mucus glands of the airway
to secrete more mucus. So as result of smooth
muscle contraction, and increased secretion,
there is constriction of airways which leads to
reduced air entry [22]. In our study we found that
there is a significant decrease in FVC, FEV1, PEF,
MEF 35, 35, 25, 35, in subjects working in cotton
unit. In our study among silk unit subjects, FVC,
FEV1, FEV1/FVC were decreased significantly
when compared with the control subjects and
PEF, MEF in the silk unit workers decreased than
the control subjects. The cotton group larger
cross-shift decrements in FEV than the silk
group. There was an increased decline in FVC and
FEV1 of cotton workers than silk workers, was
observed in a previous study done in cotton and
silk unit workers. In our study FVC, FEV1, PEF,
and MEF 75 decreased significantly (0.00) in the
cotton unit subjects than the silk unit subjects.
From our study we observed, MEF 50, MEF 25,
MEF 25-75 of the silk unit workers decreased
significantly when compared to the cotton unit
workers. The decrease in lung function from our
study for the subjects working in cotton and silk
unit when compared with control groups suggest
that lung function impairment due to textile dust
plays a vital role in the health of the workers
involved in that industry [16-27].
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CONCLUSION

The pulmonary parameters are decreased
significantly in the subjects working in cotton and
silk industry compared to the normal subjects.
The pulmonary parameters are decreased
significantly in the subjects working in cotton
industry when compared to subjects working in
silk industry. There is decrease in the pulmonary
parameters of females when compared to males.
The subjects working in handloom sector have
better lung function than the powerloom sector
in silk unit. The subjects using mask have better
pulmonary function when compared to the
subjects not using mask in cotton and silk unit.
The subjects working in weaving subsection
have a smaller number of severe airway disease
when compared to the subjects working in
spinning subsection in cotton and silk unit.
The pulmonary function parameters decrease
when duration of occupation is more than 10
years in both cotton and silk unit workers. The
pulmonary function decreases when there is a
decreased (1 or nil) break off in cotton and silk
unit workers when compared with pulmonary
function of subject’s people having 2 days break
off. There is a significant association between the
symptoms and decreased pulmonary function
interpretation parameters. There is a heavy
competition for the Handloom sector from the
Powerloom sector. The Handloom wages are less
paid by the Government and owners. So in the
upcoming years, the diminishing of the handloom
should be properly assessed. If proper steps are
not taken it may become diminished in the next
10 years. The responsibility for improving the
health and safety conditions of garment workers
lies with the government and nongovernmental
agencies as well as the employers. Exhaust
systems should be provided for textile workers
which ensure proper ventilation and regular
supply of fresh air in group workspaces. Use of
personnel protective equipment’s (PPE) like
masks or respirators with mechanical filters or
with oxygen or air supply, ear plugs, earmuffs
should be made mandatory. This finding throws
a light on the fact that using mask has a significant
contribution in the proper functioning of lung
health, by decreasing the quantity of exposure to
these occupational cotton and silk dust, thereby
reducing the dust entry into the lungs, helping
as a protecting agent for lungs and thereby
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contributing to the nation by improvement of
the quality of life of the textile sector workers.
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