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ABSTRACT

Introduction: Chronic exposure to occupation related dust causes respiratory diseases which have an impact on lung function. The study was done
to identify the prevalence of restrictive, obstructive and mixed type of pulmonary impairment and association with years of occupational exposure.
Materials and methods: A cross sectional study was done on 88 workers of sugarcane industry in Dharmapuri district. Participants details were
collected in proforma. Chest xrays were taken and pulmonary function test was performed with a portable spirometer. About 10 participants could
not be followed up for PFT. So a total of 78 participants were studied by spirometry.

Results: In our study the workers had an exposure ranging from 8 to 36 years with a mean (SD) of 24.34 (3.30) years. Out of 78 subjects, 45
(57.69%) had abnormal pulmonary function test, of which 34(43.59%) had restrictive pattern. The pulmonary impairment was more with increase
inyears of exposure

Conclusion: The pattern of lung diseases in our study is towards restrictive pattern. Factory authorities must take needful measures to halt the
disease progression in terms of health and also prevent loss to the workers in terms of economic status.. Appropriate knowledge should be provided

to the workers regarding the work atmosphere.
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INTRODUCTION

The lung diseases are of various etiologies and can be detected based
on the air we inhaled. The detection of these diseases is easy as many
modalities are available to check and recheck the way we breathe. Dust
retention in the lung, and the inflammatory and fibrotic reaction to it, is
often visible in chest radiographs, and pneumoconiosis were the first
well-established occupational lung diseases. Chest Xray even though
identifies many diseases confirmatory diagnosis is always not possible
with it. The availability of spirometers measuring FEV1.0, and
portable peak expiratory flow meters, has revolutionized the
investigation of occupational related respiratory disorders and the
documentation of provoking factors.(1)

Inhalation of sugar cane dust causes disease of respiratory system
which is commonly described under the heading of hypersensitivity
pneumonitis. Hypersensitivity pneumonitis is a group of lung disease
caused by inhalation of wide variety of materials that usually are
organic and always are antigenic.(2) Inhalation of these particles pave
the way to inflammation in the upper airway tract prompting the
reduction of mucociliary clearance. This in turn affects the lower
airways leading to lung impairment.(3)

Spirometry is the most frequently used measure of lung function and is
ameasure of volume against time. It is a simple and quick procedure to
perform: patients are asked to take a maximal inspiration and then to
forcefully expel air for as long and as quickly as possible. Spirometry
and the calculation of FEVI/FVC allows the identification of
obstructive or restrictive ventilatory defects. A FEVI/FVC < 70 %
where FEV1 is reduced more than FVC signifies an obstructive defect.
(4) Many studies have shown decrease in pulmonary parameters for
the exposed group compared to the unexposed.(1,5)

In our study we aimed to identify the prevalence of restrictive,
obstructive and mixed type of pulmonary impairment and association
with years of occupational exposure among the sugar cane workers.

MATERIALSAND METHODS

A cross sectional study was done among male workers of sugarcane
industry in Dharmapuri district. The sample size was calculated based
on the prevalence of obstructive type of pulmonary impairment among
sugar cane workers in Maharashtra.(6) After applying the formula
7. pq/d’ where z,=1.96, p=21.43%, q=78.57% and d (absolute
precision) =10% the sample size came up to 65. The sampling method
adopted was universal sampling and the study was done for a period of

three months. The subjects who don't have direct contact with
sugarcane dust were excluded.

After obtaining informed consent participants details [age, gender,
working years and presence of any respiratory disease symptoms]
were collected. Chest X-rays were taken for all the 88 participants and
pulmonary function test was performed with a portable spirometer. Ten
participants didn't give consent for spirometry. So a total of 78
participants were studied by spirometry.

Data was entered in Micro Soft Excel and analyzed using statistical
software. Descriptive details were presented as frequencies, means,
medians, interquartile range and standard deviations. Inferential
statistical methods were used to find any significant association. P
value less than 0.05 was considered as significant.

RESULTS

The study population was aged between 38 years and 59 years. The
mean (SD) age of the population was 49.77 (4.38) years. The workers
had an exposure ranging from 8 to 36 years with a mean (SD) of 24.34
(3.30) years.

Figure 1: Smoking status among the study population
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Among the study population 71(80.7%) were non smokers.(Figure 1)

In the study 1(1.1%) had history of asthma, 10(11.4%) had history of
atopic allergy, 1(1.1%) had history of pulmonary tuberculosis and no
one had any symptoms of Chronic Obstructive Pulmonary Disease
(COPD).

During the study many respiratory symptoms (Shortness of breath, dry
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cough, wet cough, hemoptysis, and fever) were assessed. In that 20
(22.7%) had shortness of breath and 3(3.4%) had dry cough.
In the study 17(19.3%) were diabetic and under treatment.

Table: 1 Chest X ray features among the study population

Chest X ray characteristics |Frequency Percentage
Normal 74 84.1
Abnormal 14 15.9

Abnormal X ray features include bilateral crowding of ribs, Haziness
bilaterally, opacity on either sides or one side, scoliosis and fracture of
singerib.

Figure 2: Pulmonary impairment among the study population
(n=78)
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Among the study population 10 subjects didn't give consent to do
pulmonary function test. So out of 78 subjects, 45 (57.69%) had
abnormal pulmonary function test, of which 34(43.59%) had
restrictive pattern.

Table: 2 Association of pulmonary impairment and years of
exposure (n=78)

Years of  |Pulmonary impairment pattern|Table value| p value
exposure
15-19 years Normal 5(50%) 10.12 0.03
Restrictive 4(40%)
Obstructive 0
Mixed 1(10%)
20-24 years Normal 17(41.5%)
Restrictive 17(41.5%)
Obstructive 4(9.8%)
Mixed 3(7.3%)
25-29 years Normal 11(42.3%)
Restrictive 13(50%)
Obstructive 0
Mixed 2(7.7%)
>30 years Normal 0
Restrictive 0
Obstructive 1
Mixed 0
Fischer's exact test

Significant p value<0.05

‘We had done an association between years of exposure and pulmonary
impairment. The table shows that those who had 20-24 years of
experience were having restrictive pattern of pulmonary impairment
and is statistically significant.

Table: 3 Association of pulmonary impairment and presence of
diabetes mellitus (n=78)

Presence of |Pulmonary impairment pattern| Table |p value
diabetes mellitus value
Yes Normal 5(29.4%) 2.14 0.62
Restrictive 9(52.9%)
Obstructive 1(5.9%)
Mixed 2(11.8%)
No Normal 28(45.9%)
Restrictive 25(41.0%)
Obstructive 4(6.6%)
Mixed 4(6.6%)

We had done an association between presence of diabetes mellitus and
pulmonary impairment. It is shown that majority 9(52.9%) of those

who had diabetes mellitus had restrictive pattern of pulmonary
impairment. This association was not significant statistically but the
increased proportion shows more presence of restrictive disease
among diabetics. The association between pulmonary impairment and
other variables (age in years and smoking status ) were not statistically
significant.

DISCUSSION

In our study we aimed to identify the prevalence of restrictive,
obstructive and mixed type of pulmonary impairment and association
with years of occupational exposure among the sugar cane workers.

Our study showed that the study population was aged between 38 years
and 59 years. The mean (SD) age of the population was 49.77 (4.38)
years. The workers had an exposure ranging from 8 to 36 years with a
mean (SD) of 24.34 (3.30) years. Out of 78 subjects, 45 (57.69%) had
abnormal pulmonary function test, of which 34(43.59%) had
restrictive pattern.

In a study done in Maharashtra, India Significant reduction of FEV1.0
in Bagasse workers, Manufacturing dept. and Engineering dept.
workers as compared with controls, indicated obstructive type of
pulmonary abnormalities(6) Reduced FEV1 has earlier been reported
by Bohadana et al showed that workers exposed to sugar dust in the
sugar cube manufacture workstation had significantly lower forced
expiratory volume in 1s (FEV1) than the non-exposed ones.(7)

Many studies have shown similar result where significant pulmonary
impairment is noted among sugar factory workers(1,5,8) Majority of
the studies has shown a predominance of obstructive pattern of
pulmonary impairment compared to restrictive one in our
study.(5,6)9)

In our study 34(43.59%) had restrictive patter of pulmonary
impairment. Obstructive lung disease and its characteristic narrowing
of pulmonary airways hinder a person's ability to completely expel air
from the lungs. Some common examples are COPD, asthma, cystic
fibrosis etc. People suffering from restrictive lung disease have a hard
time fully expanding their lungs when they inhale. Examples of
restrictive lung diseases are interstitial lung disease, asbestosis and
sarcoidosis etc.(10,11)

In our study those who had 20-24 years of experience were having
restrictive pattern of pulmonary impairment 17(41.5%) and are
statistically significant. The prevalence of restrictive pattern was also
more 13(50%) among the 25-29 years age group. This shows the
presence of lung impairment among workers who had more years of
exposure to occupational dust were more compared to those who had
less years of exposure. This result is comparable to other studies
also.(5,6)X12)

In our study we had found an increased proportion 9(52.9%) of
restrictive pattern of pulmonary impairment among diabetics. This
finding is similar among many studies (1315)where cause is still
debatable. Many argues this can be due to increase presence of
pulmonary fibrosis

The mechanism behind occurrence of pulmonary impairment is still
debatable. A possible mechanism could be mobilization of neutrophils
into the airways and the subsequent release of tissue irritating
substances, either directly from neutrophils via platelets or by
secretion of prostaglandins from macrophages. This lead to decreased
diffusion capacity of alveoli leading to decreased oxygen saturation.
This hypoxia leads to release of substances causing broncho
construction. This hypoxia again leads to release of carbon dioxide
leading to hyperpnoea which constricts bronchial muscles.

These can lead to thickening of bronchial walls due to aggregation of
granulation tissue(11,12,16)

CONCLUSION

In our study the study population was aged between 38 years and 59
years. The mean (SD) age of the population was 49.77 (4.38) years.
The workers had an exposure ranging from 8 to 36 years with a mean
(SD) of 24.34 (3.30) years. Out of 78 subjects, 45 (57.69%) had
abnormal pulmonary function test, of which 34(43.59%) had
restrictive pattern. In our study those who had 20-24 years of
experience were having restrictive pattern of pulmonary impairment
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17(41.5%) and are statistically significant.

The study had proved that dust exposure to workers can lead to lung
impairment and the prevention of this early will lead to reduction in
premature morbidity and mortality. The study should have been
focused a little into the various spirometry measurements to see the
defects lie where, in the expiration or inspiration. Also should have
collected details about the protective gears used by these people and
the awareness regarding it.

Through this study we recommend that effective protective measures
should be taken to minimize the exposure to these occupational dust
particles. Proper steady awareness should be given and reinforcements
have to be done to tackle this risk factor. Primordial prevention should
be employed to ascertain that the risk factor doesn't turn to disease.
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