Short Communication

The Pattern of Morbidity and Use of Social Security Schemes
among the Steel Plant Workers in an Industrial District of
Odisha

Pragyasini Dehury, Dinesh Prasad Sahu', Prajna Paramita Giri', Vikas Bhatia?

MBBS Student, All India Institute of Medical Sciences, 'Community Medicine and Family Medicine, All India Institute of Medical Sciences, Bhubaneswar, Odisha,
2Director, All India Institute of Medical Sciences, Bibinagar, Telangana, India

Background: An occupational hazard is a growing concern for developing countries. The study aims to assess the pattern and the factors associated
with morbidity of the steel plant workers and the usage of social security schemes among them. Materials and Methods: The cross-sectional
study was conducted in two steel plants of the Angul district of central Odisha from May to August 2019. The steel plant workers were assessed
for occupational hazard using a structured questionnaire and a physical examination was conducted. Chi-square test and binary logistic regression
were used to find out the association. Results: Dust was the most common exposure followed by noise and heat. Myopia (26.7%), generalized
weakness (19.0%), hearing impairment (19.0%), respiratory illness (15.9%), hypertension (11.0%), myalgia (10.2%), and peripheral neuropathy
(9.1%) were the common morbidities among the steel plant workers. Exposure to dust, noise, vibration, chemicals, and year of exposure is the
common determinants of morbidities. Only 63.5% of the study participants availed of different social-security schemes. Conclusions: Pre-placement
examination, regular medical check-ups, and the use of proper safety measures during work can reduce the chance of morbidities. Authorities

need to sensitize the workers to safety equipment and hazard-prone conditions and also regarding social-security schemes.
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INTRODUCTION

With the increasing demand for steel products to build
infrastructure, the steel industry is growing rapidly. In our
country, the steel industry has entered into a new development
stage with India becoming the 2" largest producer of steel
during 2018.1 Odisha being rich in mineral and coal mines has
few of the largest steel plants in the country. Many public and
private sector steel plants are growing in Odisha. Around 0.95
million workers are working in the steel industry in India.””
The World Health Organization estimated that 160 million new
cases of work-related illness occur every year and work-related
hazards claim 1.7 million lives every year accounting for
3% of all deaths.’! Many occupational exposures resulted in
several morbid conditions, including chronic obstructive lung
diseases, back pain, hearing impairment, injuries, skin diseases,
cancer, and many more. Adverse occupational hazards cost
around 2%—14% of the gross national products.”! In India, the
incidence of occupational-related morbidity and mortality is
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very high.B! It is estimated that 17 million nonfatal and 0.045
million fatal injuries occur each year in India.[

The steel industries consist of ovens and furnaces, thus creating
an environmental exposure of heat, noise, chemicals, vibration,
and dust. This leads to an increase in occupational health
hazards and more sickness absenteeism.!”! The increased rate
of morbidity has an impact on productivity and increases the
use of medical and welfare services."® To improve the quality of
life of the steel plant workers, the burden of morbidities needs
to be estimated. Hence, the study was carried out to assess the
morbidity pattern of the steel plant workers and the association
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of the morbidities with a different type of exposure. Along with
these, the researchers also studied the social security scheme
usage among these workers.

MareriaLs AND MEeTHODS

A cross-sectional study was conducted in Angul district which
is an industrially developed district situated at the heart of
the state of Odisha. There are two steel plants in this district.
This study was conducted in these two steel plants from
May to August 2019. All the workers working in steel plants
for >1 year were included in the study. Those who did not give
consent for medical examination were excluded from the study.
Assuming 60% morbidity among the steel plant workers,
with 95% confidence level, 5% precision, and 80% power,
the sample size was calculated to be 369. Universal sampling
was adopted, and all the 452 workers of both the steel plants
were included in the study. All the workers present during the
visit were assessed. The study was commenced after receiving
ethical approval from the Institute Ethics Committee of All
India Institute of Medical Sciences, Bhubaneswar (Ethical
approval number: IEC/AIIMS BBSR/STS/2019-20/09).
Informed written consent was taken from the participants
prior to the study.

Data collection

Data collection was done from the two steel plants after
obtaining permission from the security department, safety
department, human resource management, medical department
of the respective plants. Data collection was done under the
guidance of the safety departments along with appropriate
safety measures. The data collection was done in three steps,
i.e., interview using a predesigned and pretested pro forma,
physical examination including anthropometry, and record
review. The physical examination was conducted. Blood
pressure measurement, cardiovascular system, respiratory
system, sensory and motor system examination, vision and
hearing assessment were conducted. For vision Snellen’s chart,
Jaeger’s chart, Ishihara chart were used. Watch test, Rinne’s
test, and the Weber test was used for hearing assessment by

Percentage of participants aware of social security schemes
available for the steel plant workers

uNo =Yes

Figure 1: Awareness regarding social security schemes available for the
steel plant workers

the investigator. The findings of the watch, Rinne, Weber test
were confirmed with audiometry findings of the audiologist.
The records of the preplacement examination and periodical
examination about the participants were reviewed for past
morbidity.

Statistical analysis

The data were entered simultaneously during data collection
into Microsoft excel 2013. Statistical analysis was done using
Statistical Package for Social Sciences version 22 (SPSS, IBM
Inc., Chicago, IL, USA). Categorical data were presented
as proportions and continuous data as mean and standard
deviation. The Chi-square test and binary logistic regression
were performed to find out the association between the
exposure status and morbidity patterns. A two-tailed P < 0.05
was considered as the cut-off level of significance.

ResuLts

A total of 452 workers among the 704 available workers
in the two steel plants participated in the study. The mean
age of the participants was 40.36 + 6.83 years. More than
two-third of the participants (71.2%) were of the age group
of 31-40 years. Only 9 (2%) of the workers were females
and the rest were male. The majority of the workers belonged
to Hindu (92.75%) and from general and other backward
castes. Two-fifth of the workers (80.7%) were working for
8-hours, and the rest were working 10—12 h. Around 60.0%
of the workers had an experience of 11-20 years in the steel
plant [Table 1].

Table 1: Demographic characteristics and exposure status
of the steel plant workers (n=452)

Group variables Frequency (%)
Exposure status*®
Dust exposure 324 (71.7)
Noise 263 (58.2)
Heat 222 (49.1)
Vibration 114 (25.2)
Chemical 69 (15.3)
Radiation 32(7.1)
Working hour (h/day)
8 365 (80.7)
10 76 (16.9)
12 11 (2.4)
Years of experience
0-10 108 (23.9)
11-20 217 (60.0)
>20 73 (16.1)
Substance use*
Tobacco 74 (16.4)
Alcohol 29 (6.4)
Body built
Thin built 48 (10.6)
Average built 296 (65.5)
Over-weight 108 (23.9)

*Multiple responses
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The most common morbidity observed among the steel
plant workers was myopia (26.7%) followed by generalized
weakness (19.03%) and hearing impairment (19.03%). Other
morbidities observed were respiratory illness (15.93%),
hypertension (11.06%), myalgia (10.18%), peripheral
neuropathy (9.07%), diabetes mellitus (7.74%), diseases of
the buccal cavity (7.08%), varicose vein (4.65%), and skin
diseases (4.20%).

Most of the workers (71.7%) were exposed to dust, while
58.2% were exposed to noise and 49.1% were exposed to
heat. Vibration, chemical, and radiation exposure were seen
in 25.2%, 15.3%, and 7.1% of the participants, respectively.
While asked about the use of tobacco and alcohol, only 16.4%
and 6.4% of the workers self-reported the use of tobacco and
alcohol, respectively.

The association of different exposures with morbidities was
assessed [Table 2]. Dust exposed workers were around 8 times
more likely to have respiratory illness and those who were
working for >8 years have 2.6 times more risk of having
respiratory illnesses. Similarly, dust and chemical exposure
were associated with skin diseases by 3.4 and 1.4 times,
respectively and the associations were found to be statistically
significant. Peripheral neuropathy was found to be higher
among vibration and noise exposure by 40 and 2.7 times,
respectively. Similarly, ear disease was 89 times more likely in
workers exposed to noise. Generalized weakness was 69 times
more likely in the workers exposed to heat but, no significant
association was observed.

Only 65% of the workers were aware of any pollution control
devices installed in the steel plant. The majority of the
workers (98%) were aware of the health hazards of working in
a steel plant. Among the steel plant workers, 42% mentioned
the working environment as satisfactory, 40% as good, and
6% as excellent. However, 12% of the workers mentioned the
working environment as poor or unsatisfactory. Out of the total
participants, 63.5% of the steel plant workers were aware of
the social security schemes available for them. Among them
33% knew only one scheme, 24% knew two schemes, and only
6.5% of the participants knew three or more social security
schemes [Figure 1].

Discussion

This cross-sectional study was conducted among 452 workers of
two steel plants. In the current study, the prevalence of morbidity
was 81.2%. A similar finding was shown by Manjunatha ef al.
in their study in Karnatak.[ This finding was higher than that of
the study conducted in central India.”’ The different results could
be due to the different working environments. The commonest
morbidity in this study was the vision problem followed by
generalized weakness. However, the musculoskeletal problem
was the major morbidity in other studies.*'"! The prevalence
of myalgia in the current study was 10.18%, which is lower
than all other studies.”*!”) Myalgia was found to be 58 times
more among the heat-exposed workers. The sources of heat

were the smelting workshop, blast furnace, machinery, and coal
gasification plant. Similarly, generalized weakness was reported
in 19.03% of the steel plant workers in our study. The higher
prevalence of musculoskeletal morbidities in other studies as
compared to ours,['*1?I could be explained by the rigorous
manual work by the workers of those steel plants. Myalgia and
generalized weakness will also reduce the work efficiency of
the workers and productivity, and consequently increase the
chances of other morbidities.

In our study, 11.06% of the participants were found to be
hypertensive which is nearly similar to the findings of a
study in Coimbatore.'” Diabetes was reported in 7.74% of
the participants in our study. The prevalence of these chronic
disorders was similar to that of the national estimate.!'! This
reflects that the steel plant workers are carrying the double
burden of occupational health hazards and the burden of chronic
diseases as well. Myopia (26.8%) was the most common ocular
manifestation, followed by presbyopia (9.3%). Presbyopia was
reported in 9.7% of the participants in a study by Omoti ez al.l'¥

Respiratory illness was reported in 15.93% of the study
participants in our study. However, it was reported in 36.25% of
the study participants by Chohan et al.,26.0% by Biswas et al.,
and 18.1% participants by Manjunatha et al.'! The higher
proportion of chronic respiratory illness in the steel factory
workers could be attributed to the working environment.
Respiratory illnesses were associated with dust exposure
and also the duration of exposure. There is a requirement for
containment measures to reduce dust exposure.

One-third of the participants were not aware of any pollution
control devices installed in the steel plant. This shows,
probably they were not aware of the health hazards of not
using personal protective equipment regularly. Safety drills
should be conducted on regular basis to sensitize the workers
and make them aware of the health hazards.

This was the first study of its kind in the eastern India. To the
best of our knowledge, this was the first study that assessed
social security schemes for steel plant workers. One of the
strengths of the study was the assessment of a wide range
of morbidities and exposures and clinical examination of
the participants by the investigator in the presence of the
medical team of the steel plants which reflects more accuracy
in the assessment of the morbidity. The study was conducted
in an adequate sample size to draw inference from the
results. However, this study has some limitations. First, the
white-collar and blue-collar workers were not stratified in our
study, which could have given a better interpretation. Second,
there is always a chance of interviewer bias.

CoNCLUSIONS

There is a need for a thorough preplacement and mandatory
periodic medical examination of all the workers and ergonomic
guidelines should be followed with strict law enforcement.
Effective strategies to reduce the morbidities such as the use
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Table 2: Association between exposures and morbidity pattern (n=452)

Respiratory iliness P OR (95% CI)
Yes, n (%) No, n (%)
Dust exposure
Present 66 (20.4) 258 (79.6) <0.001 8.492 (3.381-21.328)
Absent 6 (4.7) 122 (95.3) 1
Years of exposure (years)
>8 37 (25.5) 108 (74.5) <0.001 2.662 (1.594-4.447)
<8 35(11.4) 272 (88.6) 1
Skin disease P OR (95% Cl)
Yes, n (%) No, n (%)
Dust exposure
Present 17 (5.2) 307 (94.8) 0.059 3.466 (0.789-15.229)
Absent 2(1.6) 126 (98.4) 1
Chemical exposure
Present 4(5.8) 65 (94.2) 0.327 1.478 (0.473-4.617)
Absent 15(3.9) 368 (96.1) 1
Peripheral neuropathy P OR (95% CI)
Yes, n (%) No, n (%)
Vibration
Present 37 (32.5) 77 (67.5) <0.001 40.123 (1.888-115.919)
Absent 4(1.2) 334 (98.8) 1
Noise
Present 32 (12.2) 231 (87.8) 0.007 2.771 (1.290-5.952)
Absent 9 (4.8) 180 (95.2) 1
Noise Any ear disease P OR (95% CI)
Yes, n (%) No, n (%)
Present 85 (32.3) 178 (67.7) <0.001 89.775 (12.369-651.577)
Absent 1(0.5) 188 (99.5) 1
Years of exposure Varicose vein P OR (95% CI)
Yes, n (%) No, n (%)
<8 12 (8.3) 133 (91.7) 0.012 2.987 (1.229-7.261)
>8 9(2.9) 298 (97.1) 1
Heat exposure Myalgia P OR (95% CI)
Yes, n (%) No, n (%)
Present 45(20.3) 177 (79.7) <0.001 58.220 (7.984-426.470)
Absent 1(0.4) 229 (99.6) 1
Heat exposure Generalized weakness P OR (95% CI)
Yes, n (%) No, n (%)
Present 84 (37.8) 138 (62.2) <0.001 69.391 (16.804-286.549)
Absent 2(0.9) 228 (99.1) 1

Dust exposure also show association with few other diseases like allergy, myalgia, generalized weakness, hepatomegaly, but not very significant. OR: Odds

ratio, CI: Confidence interval

of personal protective devices, engineering control measures,
administrative measures, job rotation, and proper training
have to be implemented. Health education need be imparted
periodically to sensitize the workers about different hazards
associated with different occupational exposure and for using
safety equipment for the same. Authority has to ensure the
availability of safety equipment and safety educational posters
at all hazard-prone sites. The authorities of the steel plant
must arrange awareness sessions for all the workers about all

available social security schemes for the workers and advocacy
should be done to avail those schemes by the workers.
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