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ABSTRACT

Background: Numerous industries have researched the effects of occupational dust and particles on
respiratory function. The continuous exposure to dispersed particles causes respiratory ailments in
spice mill workers. Spice dust exposure is linked to a systemic inflammatory response, including
respiratory irritation. Spice dust is finely divided solid particles and a form of respirable dust this is
the leading cause of occupational disease. Allergies and asthma have been linked to spice mill
workers.

Objective: To study the effect of spice dust exposure on expiratory function and to compare the peak
expiratory flow rate of spice mill workers and normal adults across age groups and gender

Method: 186 subjects in Mumbai region, 93 spice mill workers and 93 normal adults were selected as
per inclusion and exclusion criteria. PEFR was measured in all the participants using a mini Wright
peak flow meter.

Result: The statistical analysis showed that there is a significant difference in the peak expiratory
flow rates of spice mill workers. However, intergroup analysis between age groups showed that there
was not much difference in the PEFR values for the age group 40-50 when compared with normal.
The reason could be less number of participants available for the study. Also, the gender-wise
comparison showed statistically significant difference in male and female PEFR values.

Conclusion: The present study concluded that peak expiratory flow rate was significantly reduced in
spice mill workers when compared to normal adults of same age.
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INTRODUCTION

Occupational and environmental
lung disorders are serious clinical issues.
The effects of occupational dust and
particles on employees' respiratory function
have been studied in numerous industries.!*!

India is a major producer, consumer,
and exporter of spices.

Spice workers are exposed to
numerous respiratory sensitisers, and spice
dust aerosolization has been linked to
allergic symptoms of rhino-conjunctivitis
and asthma. A large number of people are
employed in spice making factories,

exposing them to allergens capable of
causing allergies and asthma.l>1

Fraj et al. performed a study on
occupational asthma induced by aniseed.
PEFR alterations during employment helped
to support the diagnosis of occupational
asthma. Nonspecific bronchial
hyperresponsiveness was detected, possibly
due to chronic aniseed exposure.F!
Occupation-related asthma has been
connected to spices such as garlic and
onion.’l Dust is finely divided solid
particles ranging from 0.1 to 150 microns.
Particles larger than 10 microns rapidly
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settle down from the air, yet finer particles
float in the air. Particles under 5 microns are
breathed straight into the lungs. This inhaled
fraction of dust is respirable dust, the
leading cause of occupational disease
development.®! Spice particles range in size
from  75-1000  _m  depending on
processingt Exposure to inhalable spice
dust containing garlic and chilli pepper
allergens increase the risk of allergic
respiratory disease and asthmall. A study
was done in Singapore on 61 spice grinders.
Almost half of the subjects studied had
upper respiratory tract irritation, including
sneezing and runny nose, which they
initially noticed after starting spice grinding
labour These symptoms affected the skin
and upper respiratory tract. 49.2% of the
individuals had sneezing and a runny nose.
These symptoms peaked in the first few
weeks of working with spices. In half of the
subjects, the symptoms were transient and
did not recur after the initial few weeks. !

A Sri Lankan study found that
certain symptoms, such as coughing,
sneezing, and nasal watering, were present
in 95% of workers at first, but then subsided
as a ‘'tolerance' developed.®) A recent
Singapore  research  confirmed these
findings!®, but neither measured workers'
respiratory function. In a study done in
Yugoslavia, the work shift workers had a
significant frequency of acute respiratory
symptoms. These concerns were more
common among workers who had a cough,
chest tightness, and an itchy or dry throat.
MEFV curves were used to assess
ventilation capacity. All examined lung
function parameters decreased during the
work shift in workers with positive skin
reactions..['%

The goal of pulmonary function
testing is to determine the existence and
severity of respiratory diseases. Diagnostic
and therapeutic purposes are served by
pulmonary function testing. A pulmonary
function test (PFT) is a diagnostic procedure
that evaluates the respiratory system. PFTs
are typically administered by a respiratory
therapist, physiotherapist, pulmonologist, or

family physician. A peak flow meter is a
relatively simple instrument that is used to
determine a patient's 'Peak Expiratory Flow’,
or 'PEF'. The peak flow meter determines
the maximum rate at which you may
forcibly exhale following a complete intake.

MATERIALS AND METHODOLOGY

The present study design was an
observational study. A convenient sampling
method was used to select participants from
the population. Spice mills in Mumbai
region were selected and permission from
the manager was taken to conduct the study.

A total of willing to participate 186
participants who ranged from 20-50 years
were included in the study. The study
consisted of 93 spice mill workers exposed
to spice dust and 93 normal healthy adult
participants. The participants were screened
for inclusion and exclusion criteria.
Smokers, individuals with a history of major
illness like TB, cardiac conditions, ear
conditions, eye surgery were excluded from
the study. Informed written consent was
obtained from each participant. Detailed
history in the form of a questionnaire was
taken. Participants were explained in detail
the purpose and procedure of PEFR
assessment. A new mini-wright peak flow
meter was used. After a practical
demonstration, the subject was asked to
perform the test. At least three readings
were taken, and the best of the three highest
values was recorded.

STATISTICAL ANALYSIS

The data collected and results were
subjected to standard statistical evaluation.
Data was collected on a data sheet and
encoded for computerised analysis using
SPSS version 25.0 for windows. Various
statistical measures such as mean, standard
deviation, Shapiro- Wilk test for normality
and test of significance such as independent
t-test was used to analyse available data. A
probability value of 0.05 was considered to
be statistically significant.
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RESULTS
Result

All statistical analysis is done by
using SPSS 25.0 version.

A total of 186 participants in the age
group 20-50 years were assessed. 93 spice
mill workers and 93 normal adults of both
sexes were analysed for PEFR values. There
were 80 males and 13 females spice mill
workers. The work experience in the sample
population ranged from 1-30 vyears.
Working hours for each individual was 10-
12hrs. Symptoms such as sneezing, runny
nose, and cough were experienced by
63.91% (62) of workers in the initial few
weeks of recruitment, but these symptoms
passed off in 3-5 weeks and did not recur in
the workers.40.2% (39) of the workers used
a cloth or handkerchief to cover their mouth
and nose while working with the spices. No
worker reported any symptoms of

breathlessness, difficulty in working around
the environment with the spices.

Table 1. Mean PEFR of spice mill workers according to

gender.

Gender Freguency Mean PEFR
Male 80 349.38+96.95
Female 13 315.38+80.06

Table 2. Comparison of mean PERF of a spice mill worker and
normal adults

Variable N Mean
Spice mill workers 93 155.79+11.90
Normal adult 93 430.10+77.02

The Shapiro-Wilk test was done to
assess Wwhether the data is normally
distributed. The test showed that the data
was not normally distributed, only the
height variable was had a significant
outcome.

Hence, a
independent  t-test
compare the data.

non-parametric

was performed to

Table 3. Comparison of PEFR between Spice mill workers and normal adults using t-test

Variable Mean Difference | Std. Error Difference | df
Spice mill workers | -274.3118 8.08105 184
Normal adults -274.3118 8.08105 96.393

Inference : <o0.001 statistically significant

Table 4. Comparison of mean PERF of spice mill workers and normal adult workers according to age groups

Age group | Mean PERF of Spice mill workers | Mean PERF of Normal | p value

20-30 352.22+92.90 460.90+84.62 0.001

31-40 340.78+92.16 421.05+69.39 0.001

41-50 325.00+120.76 378.94+41.88 0.087 not significant

Inference: p value < 0.001 statistically significant

Table 5. Comparison of mean PERF of spice mill worker and normal adult worker according to gender

Age group | Mean PERF of Spice mill workers | Mean PERF of Normal adults | p value
Male 349.37+96.95 465.18+72.56 <0.000
Female 315.38+80.06 380.36+51.53 <0.003
Inference: p value < 0.05 statistically significant
DISCUSSION This study aimed to assess the peak

The study involved 186 male and
female participants aged 20-50 years. Out of
which 93 participants were workers of a
spice mill, and the other 93 participants
were normal adult healthy individuals.

Our study is different in this regard
from others that other studies did research
on the occupational hazard of spice on the
workers and did a survey to check the
presence of immunologic and non-
immunologic allergic reactions to spices.*!
In India very few studies are done to check
the respiratory functioning among the spice
mill workers.

expiratory flow rate in spice mill workers,
who are exposed to inhalable spice powder
generated during the process as spice
contains various substances that lead to
allergic reactions of the respiratory system
and skin.?! Studies have shown that people
who work in spice farming and the food
industry are more prone to respiratory and
other diseases as they are exposed to a
considerable amount of spice dust.tl In
this study, it was observed that the majority
of the workers in the spice mill belong to
the age group 20-30 years (48.39%) and 30-
40 years (40.86%), whereas the least
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recruited age group population seen was
between 40-50 years (10.75%) hence did
not have a significant difference in the
PEFR when compared with the normal
adults of same age group.

The gender-wise distribution of the
workers highlighted that 86% were male
workers and only 14% were female
workers. As a result, there was a significant
difference in the mean PEFR of male
workers compared to female workers. Noor
et al. (2002) also found in their study that
male spice factory workers exhibited lower
FEV1/FVC% compared to the control
group, which suggested a possible
obstructive problem in their lungs.[*?!

0.Y.Chan et al. found in their study
dust levels ranged from 0.03 to 0.82 mg/m3,
with a mean of 0.15 mg/m3. The average
respirable dust fraction was 45.9%. [ Our
study revealed that almost all the workers
were exposed to spice dust for a duration of
10-12 hrs each day for six days of a week.
This led to prolonged exposure to the
potentially harmful inhalable spice dust.

Sudha Babel et al. reported
symptoms of upper respiratory tract
irritation, and after a variable amount of
time, each worker developed a tolerance and
was symptom-free while not at work.[*®! In
our study, spice workers were asked about
symptoms of upper respiratory tracts. It was
observed that 63.91% of workers had these
symptoms during the initial weeks of their
job but these symptoms subsided in a few
weeks and did not recur. According to
Jones, chilli powder is irritating dust.
Irritating gases including ammonia, sulphur
dioxide, and chlorine appear to be similar in
their action on the respiratory mucosa.l*4l
More studies are being done that shows
similar findings. All of these may promote
airway constriction and lower PEFR in spice
mill workers.

Awareness can be spread among the
spice mill workers regarding the use of
proper protective equipment to be used
while working and the possible harmful
effect of prolonged exposure to spice dust.

Limitations

1) The study was performed over small
sample size.

2) Samples were collected only from
Mumbai regions.

3) No tests are done
inspiratory functions.

to check the

CONCLUSION

There is a significant difference in
spice mill workers' peak expiratory flow rate
due to prolonged exposure to inhalable spice
dust while working in the spice mill factory.
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