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ABSTRACT

Background: Textile industries play a significant role in the economic growth of the country. Health concern of these textile mill workers is the biggest
challenge. Respiratory alterations were found in these workers with long-term exposure to cotton dust. Effect of cotton dust on peak expiratory flow
rate (PEFR) is not very well documented in the past.

Aim/Objective: The main objective of this study was the assessment of respiratory functions in textile mill workers along with the effect on PEFR in
these workers.

Methods: A total of 130 male textile mill workers were recruited for this study from the different sections of a textile mill. In which, 80 workers were
present from exposed and remaining 50 were from non-exposed area of a textile mill. 30-40 years of age workers with the working history of not more
than 5 years, were included in the part of the study. Their body mass index (BMI) and respiratory functions were evaluated. BMI was calculated using
weight and height of an individual. Respiratory functions including forced vital capacity (FVC) and forced expiratory volume in 1 second (FEV ) were
estimated using spirometer, and PEFR was measured by Wright's peak flow meter.

Results: The mean values of FVC, FEV,, and PEFR were found to be significantly (<0.01) lower in the exposed group of the textile mill when compared
non-exposed groups. When these values were compared on the basis of BMI, workers with BMI>25 kg/m? were found with lower mean values of FVC,
FEV, and PEFR when compared with workers with BMI<25kg/m® Furthermore, there was significant (<0.05) negative correlation between BMI and
PEFR in both exposed group and non-exposed group of a textile mill.

Conclusion: Workers at the textile mill, with short-term exposure to cotton dust, may also present with respiratory alterations which may increase
with long-term exposure. Safety controls, such as ventilation, and routine health check are very much required in textile industries.
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INTRODUCTION

Occupational health is one of the biggest challenges in the present
scenario. Different kind of industries is growing day by day in
developed as well as developing countries [1]. Textile industries
are one of the most common occupations since more than
20 million workers are involved in textile manufacturing in India [2].
Continuous exposure in that situation or working environment
may affect the health of their workers [3]. The variety of factors
may affect the functioning of these workers due to exposure to
cotton fibers in the textile industry [4]. Respiratory or pulmonary
functions seem to be the most affected system in the body due to
exposure to cotton fibers since the female workers based study
from Maharashtra reported that subclinical expiratory function
impairment may present in these workers [5]. However, a loom
workers based study did not reveal any respiratory dysfunctioning
in their workers [6]. Peak expiratory flow rate (PEFR), an effort
dependent test, reflects the status of large airways [7]. It is the best
measurement of fast exhalation of an individual and commonly used
for testing breath shortness, cough, and wheezing [8]. Measurement
of PEFR along with other parameters of respiratory function may
provide the better understanding of pulmonary symptoms in textile
workers. Hence, the main objective of this study was the assessment
of pulmonary functions in exposed as well as non-exposed workers
of a textile mill.

MATERIALS AND METHODS

This cross-sectional study was conducted in the Department of
Physiology, Santosh Medical College and Hospital, Ghaziabad. There
were 130 male workers recruited from various sections of a textile
mill in which 80 workers were exposed to cotton dust and remaining
50 workers were non-exposed to cotton dust. The age group criteria
for this study population were 30-40 years. All the participants
were voluntarily participated to be the part of the study. The written
and oral consent was obtained from all the participants before the
beginning of the study. This study was ethically approved by the
Institutional Ethical Committee of Santosh Medical College and
Hospital, Ghaziabad.

Exclusion criteria

¢ Workers suffering from known respiratory disorder, i.e., chest
infection, cold, cough, tuberculosis, chronic obstructive pulmonary
disorder, and chest tightness [9].

¢ Workers on medication for pulmonary ailments - i.e., asthafen and
asthalin - were also excluded from the study.

e Workers having the working history in textile mill >5 years were also
excluded.

e Workers working >8 hrs were not including in the study.

e Smokers, alcoholics or tobacco users were also excluded.
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Inclusion criteria

e Only 130 textile mill workers, 35-55 years of age group without
having the previous history of respiratory disorder were included
in the study.

Methods
1. Standing height: Height of the study group’s individuals was recorded
without shoes by using stadiometer.
2. Weight: Weight of every person from the study group was measured
without shoes and light clothes, by using the digital weight machine.
3. Body mass index (BMI): BMI of an individual is expressed in kg/m?
and can be defined by the weight of that person, which is divided by
the square of the height of that person. The weight and height were
expressed in kilogram and meter, respectively [10].
4. Lung functions test [11]:
a. Forced vital capacity (FVC): FVC was measured by Spirometry
method
b. Forced expiratory volume in 1 second (FEV,): FEV, was also
measured by Spirometry method.
c. PEFRdefined as person’s expiratory flow rate, was measured by
Wright’s mini peak flow meter [12].

Statistical analysis

All the parameters (age, height, weight, BMI, FVC, FEV,, and PEFR)
were expressed in meanstandard deviation. An unpaired Student’s
t-test was used to differentiate various parameters between the groups.
A Pearson correlation coefficient was used for the association of BMI
with PEFR. A p<0.05 was considered statistically significant. A statistical
software IBM-Statistical Package for Social Sciences version 23.0 was
used for statistical analysis.

RESULTS

There nonsignificant and significant results were obtained between
the exposed and non-exposed groups of this study population. Height
and weight of this study population were not significantly different
between the groups. BMI was different between the groups but their
findings were nonsignificant (>0.05). While in the case of respiratory
functions, the significant results were obtained between exposed and
non-exposed group. FVC and FEV, were lower in exposed group when
compared with non-exposed group of a textile mill. These findings were
significant (<0.05). Similarly, PEFR was also found to be significantly
(<0.05) lower in exposed group of a Textile mill in compared to non-
exposed group (Table 1). While comparing this whole study population
on the basis of BMI, FVC, FEV, and PEFR was found to be lower in the
population having BMI>25 kg/m? when compared with workers having
BMI<25 kg/m? This result was significant in FVC and PEFR but not in
FEV, (>0.05) (Table 2). And further comparing the exposed group on
basis of BMI and PEFR was found to be significantly lower in workers
having BMI>25 kg/m? (Fig. 1). There was a negative association
between PEFR and BMI in both exposed and non-exposed group of this
study population. This association was highly significant in both the
groups (Table 3).

DISCUSSION

Occupational health is one of the biggest challenges of present time.
Various environmental factors, working conditions, and occupational
status from different sectors put a great impact on a health of an
individual [13]. Long-term exposure to cotton dust was found to
associated obstructive disease which increases with the duration of
exposure and correlated with the pulmonary function [14]. The altered
findings of our study also support this since the workers in this study
were not suffering from any disease. Altered respiratory functions
in the exposed group of textile mill workers were found in this study
when compared to non-exposed group. This finding was supported
by Ramaswamy et al. study when they reported poor pulmonary
functions in textile mill workers [15]. There was decreased level of
FVC was observed in exposed group when compared to non-exposed
group. A study from Sangeeta vyas also supported this result when
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Table 1: Baseline parameters between textile and nontextile

workers*
S. No. Variables Exposed Non-exposed p value
group group
1. Age 44.61+8.71 44.92+7.59 0.832
2. Height 167.56+5.53 166.88+4.75 0.457
3. Weight 70.91+10.47 68.36+8.78 0.137
4. BMI 25.22+3.41 24.51+2.81 0.201
5. FVC 144.75+35.81 178.34+42.49 <0.001
6. FEV, 143.91+£36.38 192.24+36.46 <0.001
7. PEFR 114.54+24.19 166.28+12.76 <0.001

All the variables were expressed in mean+SD. p<0.05 is statistically significant,
#By using unpaired Student’s t-test. BMI: Body mass index, FVC: Forced vital
capacity, FEV,: Forced expiratory volume in 1 second, PEFR: Peak expiratory
flow rate, SD: Standard deviation

Table 2: Respiratory functions on the basis of BMI among study

population*
S.No. Parameters BMI<25kg/m? BMI>25kg/m? pvalue
1. FvC 164.45+39.59 147.82+43.12 0.028
2. FEV, 167.36+40.08 155.43+47.03  0.135
3. PEFR 141.92+26.77 123.56+37.08  0.003

All the variables were expressed in mean#+SD. p<0.05 is statistically significant,
#By using unpaired student’s t-test. BMI: Body mass index, FVC: Forced vital
capacity, FEV,: Forced expiratory volume in 1 second, PEFR: Peak expiratory
flow rate, SD: Standard deviation

Table 3: Pearson correlation between BMI and PEFR in study

population*
S. No. Groups r value p value
1. Exposed group -0.60 <0.001
2. Non-exposed group -0.36 0.010

p<0.05 is statistically significant, *By using Pearson correlation coefficient.
BMI: Body mass index, PEFR: Peak expiratory flow rate
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Fig. 1: Presentation of peak expiratory flow rate in exposed group
of textile mill

they observed the decreased level of FVC and FEV, [16]. The mean
level of FEV, was also found to be increased in non-exposed group
when compared to exposed group. In support to this, a study based on
nonsmokers textile workers also observed similar findings when they
observed a positive association between duration of exposure to cotton
dust to reducing lung functioning after getting increased FVC and FEV,
in control group when compared to cotton mill workers [17].
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PEFR, the simplest estimate for lung functions [18], indicates the
severity of airflow limitation [19]. Rao et al. observed an inverse
relationship between chronic exposure to cotton dust and pulmonary
functions after observing decreased level of PEFR in cotton mill
workers [20]. There was decreased level of PEFR was observed in
the exposed group of textile mill workers compared to non-exposed
workers. Moreover, a Nigerian based study also reported a significant
decrease in FVC, FEV,, and PEFR in exposed workers from a textile
mill when compared to unexposed group similar to this study [21]. An
increased BMI also plays a significant role in increasing health-related
issues. Obese people generally presented with higher respiratory rated
and lower tidal volumes [22] similar to this study since after comparing
this study population on the basis of BMI there was the decreased level
of FVC, FEV, and PEFR were observed in those having increased BMI
(>25 kgm?). PEFR generally depends on the various factors, i.e., age, sex,
and height [23]. A negative correlation between BMI and PEFR in both
exposed and non-exposed textile workers in this study was supported
by Gupta et al. study [24]. This negative association also supported
by Shobana et al. when they observed a negative association between
PEFR and BMI in both power loom workers and nonpower loom
workers [25]. This study shows a significant reduction in respiratory
functions due to continuous exposure to cotton dust supported by Dube
et al. study [26].

CONCLUSION

The outcome of this research shows the reduced pulmonary function
in the exposed group of the textile mill which may lead to severe
disorder in later stage due to continuous exposure of cotton fibers.
As far as this research is concerned, there was no previous history
of respiratory disorders in textile workers; therefore, the findings
of this study are not due to the consequence of any known disorder.
The only limitation of this was to its sample size, more studies should
be conducted on with more sample size on large scale. Hence, our
recommendation is, workers should be notified about the working
conditions and their health status should be routinely checked up.
Safety protocol - e.g., good housekeeping, self-protection, cleaning of
equipment and ventilation - should be properly followed while working
in textile mills.
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