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1. INTRODUCTION

Lead is a naturally occurring toxic metal found in the Earth’s crust. Its widespread use
has resulted in extensive environmental contamination, human exposure, and
significant public health problems in many parts of the world (1). There are two types
of lead — Organic and inorganic lead.

Essential sources of environmental contamination include mining, smelting,
manufacturing, and recycling activities, and, in some countries, the continued use of
leaded paint and leaded aviation fuel. More than three-quarters of global lead
consumption is for the manufacture of lead-acid batteries for motor vehicles (1,2).
Lead is, however, also used in many other products, for example, pigments, paints,
solder, stained glass, lead crystal glassware, ammunition, ceramic glazes, jewellery,
toys and some cosmetics and traditional medicines (1,3).

Lead in the body is distributed to the brain, liver, kidney, and bones. It is stored in the
teeth and bones. Lead poisoning is a medical condition caused by increased levels of
heavy metal lead in the body. This can interfere with various body processes and
causes toxicity to many organs and tissues. It’s also called Plumbism, Colica
Pictonum or Saturnism (1,2,3). Lead poisoning may be acute (from intense exposure
of short duration) or chronic (from repeat low-level exposure over a prolonged
period). During the past century, the adverse effects of lead on children have been of
concern to many. And even as the world undergoes a metamorphosis in development
and technology, one thing is for sure- “prevention is the best way to deal with lead

poisoning) (1).



2. OBJECTIVES

To assess the prevalence of elevated blood lead levels among people involved
in residential and automobile painting occupation from rural and urban areas

of Vellore.

To identify factors associated with elevated blood lead levels among painters

from rural and urban areas of Vellore.

To study the associated health effects due to elevated blood lead levels among
the people involved in painting occupation from rural and urban areas of

Vellore.



3. JUSTIFICATION
Lead poisoning is one of the most common preventable paediatric and occupational
health problems today (1,3). Lead is ubiquitously found and is the most studied of all
human toxins; the weight of evidence of its damaging effects on health and the
environment is overwhelming (1).
A recent study was done in 2014 among Sany Heavy Industry Company Limited and
Xiangjiang Kansai Paint Corporation shows that there were 55 workers (10.4%)
whose blood lead level (BLL) were 0.04 mg/L. The maximum value of BLLs was
0.35mg/L. The multivariate logistic regression showed that smoking (OR=2.424),
smoking or eating in the workplace (OR=2.139), not washing hands before smoking
or eating (OR=1.624), and the cycle of changing masks longer than two weeks
(OR=2.158) were positively associated with BLL (4).
In India, many studies have been conducted to estimate the burden of lead poisoning
and its risk factors, showing that lead poisoning continues to be a public health
problem even after a decline in leaded petrol. Though many cross-sectional studies
are conducted, there are very few community-based risk factor studies assessing
environmental sources for elevated BLLs in India.
The painters’ exposure to lead-based paints can be reduced through less use of lead
paints and the correct use of the appropriate personal protective equipment in all
stages of handling paints (3,4). Improper handling may result in severe acute
poisoning. In some cases, adverse health effects may also result from long-term, low-
level exposures. As a result of the widespread diffusion of lead paints, a significant
part of the population may be exposed to lead due to occupation. Several groups of

people characterized by quite different patterns and degrees of exposure face the risk
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of adverse effects. Clinical manifestations occurring during the acute phase are
different from those exposed for a longer duration of time. (4).

This study is a community-based cross-sectional study that aims to study the burden
and socio-demographic, occupation-related risk factors for elevated blood lead levels
and their effects on health in commercial and automobile painting painters residing in

Vellore Tamil Nadu.



4. REVIEW OF LITERATURE

4.1 Introduction:

Lead is a chemical element with the symbol Pb (from the Latin plumbum) and atomic
number 82. (1,2). Compared to other materials, it's a hefty metal. The melting point
of lead is quite low, making it pliable and easy to work. When lead is first cut, it
appears silvery with a trace of blue; when exposed to the elements, it darkens to a drab
grey colour (3,4). One of the lead's isotopes serves as a nuclear decay endpoint for
three key nuclear decay pathways for heavier elements (1,3).

Lead is a post-transition metal that is essentially inert. Acidic and basic reactions with
lead and lead oxides demonstrate its amphoteric nature. It also tends to create covalent
bonds (5). Rather than the more typical +4 oxidation state, lead compounds are more
commonly discovered in the +2-oxidation state in the organs. Like the other lighter
metals, lead likes to form chains and polyhedral structures by itself (6,7).

Prehistoric inhabitants in the Near East were aware of lead's easy extraction from its
ores. Galena is one of the most important sources of lead and silver. In ancient Rome,
a desire for silver sparked the extensive mining and usage of lead (1,3). After the
collapse of Rome, lead production dwindled, and it wasn't until the Industrial
Revolution that is returned to pre-Roman levels. About ten million tonnes of lead were
produced in 2014, with more than half of that coming from recycling. In addition to
its low melting point, flexibility, and oxidation resistance, lead is valuable because of
its high density, low melting point, and flexibility (8). Because of these features and
its availability and low cost, lead has been extensively used in a variety of industries,
including building, plumbing and the manufacture of lead-based paint, bullets, and

shot as well as in the production of lead-acid batteries (1,8,9).
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It wasn't until the late 19™ century that lead toxicity was understood, and its usage has
since been phased out of a wide range of industries (10,11). However, lead-containing
items are sold in many nations, including paints and bullets (12). As a neurotoxin
accumulates in soft tissues and bones, lead causes neurological illnesses, such as brain
damage and behavioural abnormalities. General health, cardiovascular, and renal
systems are all impacted by lead exposure (12,13,14).

4.2 History of public exposure to lead:

The general population has long been exposed to lead in food and drink. Because of
the widespread use of lead in Roman water pipes and ceramic containers, particularly
for storing wine, lead poisoning was a common occurrence. Around 370 BC, the first
cases of occupational lead poisoning were documented (11,15). In the 19" and early
20" centuries, workers in the smelting, painting, plumbing, printing, and other
industrial fields were exposed to lead. When Franklin visited Paris in 1767, he was
shown a list of patients at La Charite' Hospital who had been admitted owing to
symptoms that were indicative of lead poisoning. All the patients had occupations that
put them in contact with lead (11,16).

In 1839, Tanqueral des Planches described the symptoms of acute lead poisoning
based on 1213 patients hospitalised to La Charite Hospital between 1830 and 1838.
As a result of the thoroughness of his work, little new information has been
contributed to the clinical picture of acute lead poisoning in adults. Lead poisoning
was a widespread problem in the United Kingdom in the mid-19th century, and a
parliamentary investigation was launched in 1882 after the deaths of several workers

in the lead industry. Because of this, the 1883 Factory and Workshop Act (Prevention



of Lead Poisoning) was passed, requiring lead makers to meet specific minimum
standards, such as the supply of ventilation and protective equipment.

Lead poisoning in children from non-occupational exposure has gotten a lot of
attention (11,16,17) in particular. Acute occupational lead poisoning has been
dramatically reduced in rich countries because of improved working conditions.
However, concerns have been raised about the long-term effects of even modest levels
of lead exposure.

Although symptoms due to lead poisoning in children were first observed in Australia
in 1892, it wasn't until a group of 10 new-borns with lead colic 12 years later that the
reason was discovered: peeling lead-based paint. Children exposed to ambient lead at
levels that did not cause clinical encephalopathy throughout their childhood were
more likely to have long-term abnormalities in cognitive development (11,18,19).
Children who survive acute lead poisoning generally have substantial impairments in
their neurobehavioral function, according to case-control studies on mental
retardation and hyperactivity linked to ambient lead exposure.

Numerous studies conducted over the last 30 years have shown that even low amounts
of lead in the blood may cause serious health problems. A constant decrease has thus
been made to the permissible exposure levels in both the working and ambient
environments (air, water, soil etc.) (20,21). Chronic exposure to low levels of lead
remains a significant public health danger, especially for ethnic minorities and the
poor, not withstanding the decline in lead poisoning in wealthy countries (11,22).
Furthermore, occupational, and environmental exposures remain a significant

problem (23).



4.3 Global lead contamination and multiple sources:

As a result of the industrial revolution and large-scale mining, human population
exposure to environmental lead has grown significantly. Compared to other non-
essential elements, lead pollutes the environment at a higher rate (10,24,25). It is
believed that throughout the last five millennia, the massive processing of lead ores
has released over 300 million tonnes of lead into the environment, the majority of
which occurred within the last 500 years (26).

Human activities have resulted in a massive rise in the amount of lead circulating in
the soil, water, and air worldwide, contributing to persistent global lead pollution
(11,30). Because of the increased use of lead in gasoline following the invention of
the automobile at the turn of the 20" century, environmental pollution with lead
increased dramatically (27). As a result, the general public was exposed to higher
levels of ambient lead during the 20" century. Between 1965 and 1990, global
consumption of lead progressively increased to almost 5.6 million tonnes (20,28,29).
Between 1979 and 1990, lead consumption in emerging nations climbed from 315 000
to 844 000 tonnes per year, whereas in developed countries it barely changed.

An estimated 0.0016ug/dl pre-industrial blood lead level in humans has been
estimated; this is 50—200 times lower than the lowest documented levels of persons in
remote areas now of the southern and northern hemispheres (0.078 pg/dl and 0.320
pg/dl respectively) (11,19,31). To put that in perspective, it's around 625 times lower
than the current US Centers for Disease Control and Prevention (CDC) recommendation
for children (i.e., 1 pg/dl) (19). The current population's lead load is 500—1000 times
more than their pre-industrial ancestors, as seen by levels of lead in human skeletal

remains (32).



4.4 Sources of lead in the environment:

Unlike overt lead poisoning, where there is generally one obvious source, low-level
environmental exposure to lead relates to various sources (petrol, industrial processes,
paint, solder in canned goods, water pipes) and routes (air, household dust, street filth,
soil, water, food) (33). Evaluation of the proportional contributions of sources is
consequently difficult and likely to differ between places and demographic groupings.
Where lead produced from petrol forms the primary component of atmospheric lead,
it is a considerable contributor to the body lead load. It is the most extensively
dispersed metal source in the environment (11,34,35). Atmospheric lead deposited in
soil and dust may later be swallowed by youngsters and may dramatically boost their
blood lead levels (11,36,37). In addition to inhaling lead from the air, food and water
are vital sources of baseline exposure to lead for the public who are not employed in
the industry (38). It is consequently desirable to phase out the use of lead additives in
fuels as fast as feasible worldwide.

Even in nations where significant efforts have been made to eliminate lead, enormous
metal reservoirs remain in soil, dust and house paint, and these sources will continue
to damage populations for many years (11,39). Even though lead poisoning is a
significant public health concern globally, many emerging nations have only begun to
identify it as a real issue, as seen by recent research from Africa, Asia, and South

America (2,25).



Table 4.1: Environmental exposure to lead.

Medium Median blood lead level among
Children Adults
Air° 0.09 pumol Pb per litre 0.079 umol Pb per litre
(1.92 pg P Pb/dl) (1.64 pg P Pb/dl)
Per ug Pb/m? air Per ug Pb/m? air
Water - 0.003 umol Pb/litre
(0.06 ug Pb/dl) per ug Pb/litre
Food 4.6 pmol Pb/litre 0.002-0.003 pmol Pb/litre
per ug Pb/day (0.04-0.06 pg Pb/dl)
(0.16 pg Pb/dl) per ug Pb/day
Dust 0.09 pumol Pb/litre -
(1.8 ug Pb/dl)
Per 1000 pg Pb/g dust
Soil 0.11 pmol Pb/litre -
(2.2 pg Pb/dl)
Per 1000 pg Pb/g soil

a. The relationships are curvilinear and are broad guidelines that are not applicable at lower or higher
levels of exposure.

b. A value in the range 0.144-0.24 mmol Pb/litre or in the range 3-5 mg Pb/dl per mug/m3 is obtained
when one considers indirect contribution through deposition on soil/dust.

¢. The air to blood lead relationship in occupational settings is best described by a curvilinear
relationship with slopes in the range 0.02-0.08 mug/m3 air. The slope is variable but lower than that for
humans in the general environment (1.6-1.9 mug/m3).

4.5 Occupational exposure:

Occupational exposure to lead that results in mild and clinically symptomatic
poisoning have decreased substantially in many countries, even though cases of severe
lead poisoning have decreased significantly. Adults who work in manufacturing
environments where lead is present are more likely to be exposed than others (40,41).
Workers are exposed to lead in various jobs, including motor vehicle assembly, panel
beating, battery manufacture and recovery, soldering, lead mining and smelting, lead
alloy production, and glass, plastics, printing, ceramics, and paint industries
(29,32,36). Stricter restrictions and advances in industrial practices have made

occupational lead poisoning less common than it used to be in most highly
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industrialised countries. However, in underdeveloped nations, it remains an issue of
potentially tremendous dimensions (23,42).

There is a lack of regulation of occupational lead exposure in emerging nations, and
there is much less monitoring of exposure (11,12,42). The possibility for hazardous
exposure to lead during smelting and refining the metal is widely established, both for
primary new metal and secondary metal, i.e., scrap lead, smelters, and refineries.
Small domestic secondary smelters in various countries are generally positioned near
people’s houses. Children and adults living close to such operations may be exposed
to hazardous lead fumes and dust (11,40).

Workers are also at particular risk in battery manufacture, demolition work, welding,
pottery, ceramic ware production (often a home-based occupation involving women
and children), small businesses repairing automobile radiators, and jewellery and
decorative items by artisans (43,44). The final group is of particular concern since
most of the work is done by women and children in unregulated workshops or at home.
Many nations, particularly underdeveloped countries and small home-based
businesses do not distinguish between the house and the workplace, which means
children are exposed to lead even though they make up the majority of participants
(2,4,45). Because of the transfer of lead to the embryo in utero and the entrance of
lead into people’s homes on clothes, where small children become exposed,

occupational exposure problems become serious community concerns (46,47).
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4.6 Environmental exposure

4.6.1 Developed countries

Since the commercial usage of lead, notably in gasoline, has declined in most
industrialised nations, coordinated efforts have decreased the amount of lead released
into the environment (11,23). As a result of the phase-out of lead in gasoline and the
reduction of ambient exposure to the metal, overall blood lead levels in these nations’
populations have dropped considerably in the last two decades. As the following
instances show, this tendency is likely to continue.

Between 1976 and 1991, the average blood lead level in Americans aged 1-74 years
dropped from 1.28 pg/dl to 0.28 pg/dl, a 78% reduction. Non-Hispanic white
children's mean blood lead levels decreased by 77 % (from 1.37 ug/dl to 3.20 pg/dl)
while non-Hispanic black children's mean blood lead levels decreased by 72 % (from
2.02 pg/dl to 5.6 pg/dl) (10). Lead levels in the blood of non-Hispanic white children
decreased from 85 % to 5.5 %, whereas in those of non-Hispanic black children
dropped from 97 % to 20.6 % (34,48). A wide range of demographic groupings (age,
sex, race/ethnicity, income level and urban status) indicated losses of the same
magnitude. The elimination of lead from gasoline has been the primary factor in the
decrease in blood lead levels that has been noticed over the last several years (33).
There was a 0.23 pg/dl overall mean blood lead level in people aged 51 years in the
United States up until 1994; 2.2 % of the population had lead levels of 1 pg/dl or
higher, which is the health concern level for children, according to the Third National
Health and Nutrition Examination Survey (11,22). At 0.27 pg/dl, the average amount
of lead in the blood of children aged 1-5 years in the United States was 4.4%. Lead

levels in children of non-Hispanic black race/ethnicity, low income, and living in

12



older homes were all connected (49,50). According to a new study, children who live
in old buildings, belong to minorities or are reared in low-income homes are at a
higher risk of lead poisoning (11). In 1995-96, 1575 children aged 1-4 years in
Australia were provided blood samples for testing. Lead levels in the blood were 0.5
pg/dl. One hundred fifteen of the children tested had a blood lead level of 5.10 pg/dl
(7.3%) (23,51). Several countries, including Belgium, Germany, New Zealand,
Sweden, and the United Kingdom, had significant decreases in adults' average blood
lead levels between 1978 and 1988. Lead exposure in Barcelona's population was
recently studied, and the changes over the last decade were reviewed (23). Umbilical
cord blood lead levels ranged from 0.40 pg/dl in adults to 0.89 pg/dl in children, with
the average blood lead level for all participants being 0.78 pg/dl (52). Blood lead
levels have fallen by more than half in the last decade, indicating that the amount of
lead in the air has decreased (53).

4.6.2 Developing countries

In underdeveloped countries, lead continues to pose a significant public health danger
due to a wide range of sources and pathways of exposure. Exposure from various
sources may be significantly greater for those living in poverty than those exposed
universally to leaded gasoline. Lead-glazed ceramics is a far more effective source for
recurrent exposure to leaded paint in Latin American countries (47,54). Lead mining,
smelting, battery manufacturing, and small-scale cottage industries pose a significant
environmental risk (50,55).

People living near conventional and cottage lead smelters in Jamaica were asked to
study to examine the distribution and causes of environmental and blood lead levels.

44% of children under the age of six who had been exposed to lead had blood lead
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levels of 5.25 ug/dl, which is almost twice as high as those in the unaffected group.
Ninety-eight % of preschool children and 82 % of students had blood lead levels more
than 1 pg/dl (20,23). Children living less than 2 kilometres from a battery facility in
Berat and Tirana, Albania, had blood lead levels much higher than those living more
than 2 kilometres away.

Children in China may be exposed to lead poisoning due to the country's rapid
industrialisation and use of leaded gasoline. Average blood lead levels for children
living in industrial and traffic-heavy areas were 2.18-6.79 pg/dl. Moreover, half of
the individuals studied had blood lead levels of more than 1 pg/dl, while the rest had
levels of less than 1 pg/dl. Non-industrialised children were just as likely to have
blood lead levels over 1 pg/dl (23,56). (23,56). Non-smoking women's blood lead
levels rose significantly between 1983 and 1998 when automobiles increased
significantly (57). In tiny communities with several small companies, the issue of lead
exposure in children is especially pressing.

When it comes to countries undergoing industrialisation, this is a common problem.
Lead concentrations in airborne particulate matter in Dhaka, Bangladesh, averaged
453 nug/m3 from November to January during the dry season (49,58). In India, 93
rickshaw pullers were randomly selected, and their mean blood lead concentration
was 5.3 pg/dl. A random sampling of 2031 children and adults in five cities with high
population densities where leaded gasoline has elevated ambient lead levels was also
conducted in India (37). About 51% and 13% of those had levels over 1 pg/dl. 5.1
pg/dl was found in 40 % of the youngsters in Bangalore and 62 % in Mumbai (23,59).
A cross-sectional study was carried out on a random sample of 200 children under

five living in a Mexican neighbourhood. Samples of floor, window and street dust,
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paint, soil, water, and glazed ceramics were collected from the participants' homes.
From 0.1 to 3.1 pg/dl of lead in the blood, the mean level was 0.99 pg/dl (60,61)
(60,61). Lead levels (>1 pg/dl) were found in almost half of the 518-month-old
children examined. Environmental samples were lead-free, except for glazed
porcelain. Toxic exposure to automobile exhaust, dirt from children's hands, and
glazed ceramics used for food preparation have been linked to elevated blood lead
levels (11,61,62).

African children may be particularly vulnerable to lead poisoning due to their lifestyle
and socioeconomic factors. However, there is still no clear picture of lead poisoning
among Africa’s children (23,63). Typical air lead concentrations range from 0.5-3.0
mug/m3 in urban and rural areas and near mining centres, whereas dust and soil lead
concentrations may exceed 1000 mug/g (11,23). Cottage businesses and the burning
of paper products, scrap rubber, battery casings, and painted wood for cooking and
heating are also concerns in individual families. Unregulated in various nations
include lead paint, solder, and cosmetics (12,27,42).

One out of every 13 mixed-race children had a blood lead level of more than 5.2 pg/dl;
this was the highest amount ever recorded among white children (25,47). Blood, air,
and dust samples from schools near roads with significant traffic had higher lead than
those from other schools (64). Dusty homes, poorly maintained dwellings,
overcrowding, low parental education and income levels, and other aspects of family
structure and socioeconomic position were linked to elevated blood lead levels
(49,53). Children's susceptibility to lead poisoning was thought to be heavily
influenced by their social surroundings. In metropolitan areas throughout Africa, lead

poisoning seems to be a common problem for children under five (11,18).
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However, in some developing countries, lead exposure is decreasing due to the
reduced use of lead in gasoline and elsewhere. When leaded petrol was phased out in
Thailand between 1984 and 1996, lead levels in Bangkok dropped significantly
(11,58). According to a recent study, only 4.6 % of the 1000 babies aged 672 months
in Chiang Mai, Thailand, had blood lead levels of more than 5.1 pg/dl (63). For
pregnant women in urban and rural Chiang Mai, the geometric mean level of blood
lead was 0.416 ug/dl and 0.33 pg/dl respectively, during the period from February to
September 1994, when 37 pregnant women were in urban areas, 53 in per urban areas,
and 28 in rural areas. 2.11 and 3.12 pg/dl, respectively, were the geometric mean
amounts in cord blood (43,65). It is estimated that around 4% of the maternal blood
samples and 1.7% of the cord blood samples had lead levels more than 1 pg/dl.
Bangkok's pollution levels were higher than Chiang Mai, with 5.2% and 2.4% of 500
pregnant women and newborns having blood lead levels more than 1 pg/dl,
respectively (65,66). Before unleaded gasoline was introduced to Bangkok,
researchers had achieved similar findings, which were found to be favourable (18).
4.7 Burden of lead levels in paints and its health effects.

As of 2019, the Institute for Health Metrics and Evaluation (IHME) projected that
lead exposure was responsible for 900,000 deaths and 21.7 million years of healthy
living lost (disability-adjusted life years, or DALYS's) globally. A large portion of the
cost fell on nations with low and moderate incomes (23,67). Additionally, according
to IHME's projections, lead exposure will be responsible for 62.5% of the global
burden of developmental, intellectual disability in 2019, 8.2% of the global burden of
hypertension, 7.2 % of the global burden of ischaemic heart disease, and 5.65 % of

the global burden of stroke in 2019.
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Even though India has no legal restrictions, a voluntary threshold of 1000 parts per
million (ppm) for lead in paints is suggested. According to recent research, 84 % of
the enamel-based paints marketed by significant businesses in India have lead levels
above 1000 ppm, and 61% included lead levels above 5000 ppm, even though plastic
or water-based paints contained lower levels of the metal (26,45).
Global burdens for idiopathic developmental, intellectual impairment (IDI),
hypertension (hypertension), ischemic heart disease (ischemic heart disease), and
stroke (stroke) were all projected to be attributable to lead exposure in 2016, according
to the IHME (25,46,47).
Because lead in paint is a constant source of exposure in many countries, the world
health organisation (WHQO) has teamed together with the UN Environment Program
to launch the Global Alliance to Eliminate Lead Paint (25). Work to prevent children
from being exposed to lead paint and reduce occupational exposure will be prioritised
and accelerated as part of this strategy. The phasing out of lead paint by 2020 is one
of the priority actions for governments included in the WHO Road map to enhance
health sector engagement in the Strategic Approach to International Chemicals
Management towards the 2020 goal and beyond(45,47).
The elimination of lead paint will contribute to the achievement of the following
Sustainable Development Goal targets(68):
o 3.9: By 2030 substantially reduce the number of deaths and illnesses from
hazardous chemicals and air, water, and soil pollution and contamination; and
o 12.4: By 2030, achieve the environmentally sound management of chemicals

and all wastes throughout their life cycle, under agreed international

17



frameworks, and significantly reduce their release to air, water and soil to
minimise their adverse impacts on health and the environment.

4.8 Sources of lead exposure
Specific jobs and industries are more likely to come in contact with lead(27,36)

« Artists (materials used may contain lead)

« Auto repairers (car parts may contain lead)

« Battery manufacturers (batteries contain lead)

« Bridge reconstruction workers (old paint may contain lead)

« Construction workers (materials used may include lead)

« Firing range instructors and gunsmiths (ammunition has lead)

« Glass manufacturers (lead may be used in glass production)

o Lead manufacturers

« Lead miners, refiners, and smelters

« Manufacturers of bullets, ceramics, and electrical components.

« Painters (old paint and commercial paint may contain lead)(57,69)

 Plastic manufacturers (materials made may contain lead)

o Plumbers and pipefitters (pipes may contain lead)

« Police officers (ammunition contains lead)

« Radiator repairers (radiators may contain lead)

« Recyclers of metal, electronics, and batteries (may contain lead)

« Rubber product manufacturers (process contains lead)

o Shipbuilders (materials used may include lead)

« Solid waste incinerator operators (waste may contain lead)

o« Steel welder (galvanised steel is coated in part with lead)"
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4.9 Routes of exposure:

People can become exposed through occupational and environmental sources. This

mainly results from(70,71):

- Inhalation of particles generated by burning materials containing lead, for example,

during smelting, strip leaded paint, and using leaded gasoline or leaded aviation fuel;

and

- Taking of lead-contaminated dust, water (from leaded pipes), and food (from lead-

glazed or lead-soldered containers).

4.10 Absorption, distribution, and excretion of lead:

Respiratory tract absorption is the primary route of exposure for those exposed
through their jobs. Inorganic lead is absorbed through the lungs and the
digestive system. Particle size is the primary factor influencing lead absorption
in the lungs (72). About 3040 % of inhaled lead is predicted to enter the
bloodstream. There is little transcutaneous lead absorption when inorganic lead
compounds, such as those present in paint are applied to the skin. Organic
(tetraethyl) lead, on the other hand, which is present in gasoline, can be
absorbed via the skin.

Lead accumulates in the blood, soft tissues, and bone after absorption.
Erythrocytes contain 99 % of the lead in blood, whereas plasma and serum
contain roughly 1 % (73). It is more important for lead to be distributed to
target organs, including the brain, teeth, and bone, via plasma rather than whole
blood since plasma is more concentrated than whole blood (73,74). Lead has a
half-life of 35 days in blood, 40 days in soft tissue, and 20 to 30 years in bones.

Over 95% of the lead in the body is stored as insoluble phosphate in the bones.
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Pregnant women's bones contain lead, which is released into the bloodstream
and reaches the growing foetus (65). The urinary tract is the primary route
through which lead is excreted, although it is not the only one. Chelating drugs
can increase the excretion of lead in the urine, which is the basis for treating
lead poisoning using this strategy (74). Because of lead's biological half-life,
estimated at ten years, it is slowly eliminated from the body, allowing buildup
in the body (75,76).

4.11 Lead exposure limits

A Time Weighted Average of 50 micrograms per cubic metre of air (ug/m) over 8

hours is the National Institute for Occupational Safety and Health (NIOSH)

Recommended Exposure Limit (REL) (77).

Over eight hours, the Occupational Safety and Health Administration (OSHA-

mandated permissible exposure limit (PEL) for lead is 50 ug/m3 (77,78).

General industrial and construction workers must meet the OSHA Permissible

Exposure Limit (PEL) for the lead of 30 ug/m3 over 8 hours (78).

According to some research, OSHA's PEL and NIOSH's REL may be too high to

safeguard against some health impacts (77,78).

4.12 Lead poisoning

- Lead poisoning is a medical condition caused by increased levels of heavy metal

lead in the body. This can interfere with various body processes and causes toxicity

to many organs and tissues. It's also called Plumbism, Colica Pictonum or Saturnism

(1,43,79).

Lead poisoning may be acute (from intense exposure of short duration) or chronic

(from repeat low-level exposure over a prolonged period) (79). Acute lead poisoning

20



Is rare. Many reported cases of acute poisoning may be exacerbations of chronic lead
poisoning when significant quantities of lead are suddenly released into the
bloodstream from the bone (79). In acute lead poisoning, lead levels will be between
100-120 pg/dl whereas, in chronic lead poisoning, lead levels will be between 40-60

ng/dl (21,79,80).
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4.13 Household paints and lead poisoning:

- The term "paint™ includes varnishes, lacquers, enamels, glazes, primers, or coatings
used for many purposes. Paint is a mixture of resins, pigments, fillers, solvents, and
other additives (44).

- "Lead paint” is one or more lead compounds added. Lead compounds that are
typically added to paint include, but are not limited to: monoxide, octanoate,
chromate, Lead 2-ethyl hexanoate, Lead sulfate, Lead oxide, Lead molybdate, Lead
nitrate, Lead sulfa-chromate yellow, lead peroxide, Lead carbonate (white lead), Lead
chromate oxide and Tri lead - bis (carbonate) — dihydroxide (71,81).

- Yellow-coloured paints were found to contain more amount of lead than white and
other colours (81).

- "Lead poisoning mainly occurs due to dried off paints, as it starts to decay and its
dust contaminates the entire environment putting human health at risk (43). The
removal of lead paint is another primary reason for increased lead concentration in the
home environment if not done safely (57,82).

- The paint industry in India can be broadly segmented into major paint manufacturers
and micro, small and medium enterprises. Major paint manufacturers comprise almost
64% of the paint market share in India (44). The lead concentration in paints produced
by the five major paint manufacturers (Asian Paint, Kansai Nerolac, Berger Paints,
ICI /Akzo Nobel and Shalimar) all were less than 90 ppm (ranging from <8 — 32 ppm)

in both yellow and white coloured paints (26,44,57)."
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4.14 Dose- effect relationships for adverse health effects in adults of lead exposure.

Lowest-observed- Heme synthesis and Neurological effects Effects on the kidney Reproductive function effects Cardiovascular
effect level (PbB)* hematological effects effects
(ug/dL)
100120 Encephalopathic signs Chronic nephropathy
and symptoms
a0 Frank anemia
60 Female reproductive
effects
50 Reduced hemoglobin Overt subencephalopathic Altered testicular
production neurclogical symptoms function
4 l
40 Increased urinary ALA and Peripheral nerve dysfunction
elevated coproporphyrins (slowed nerve conduction)
30 l Elevated blood
pressure
{White males,
aged 40-59)
25-30 Erythrocyte protoporphyrin
(EP) elevation in males
15-20 Erythrocyte protoporphyrin
(EP) elevation in females
<10 ALA-D inhibition
hd

OSHA — Occupational safety and Health administration.
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4.14.1 Neurotoxic effects:

The neurological system, particularly the central and peripheral nervous systems, is
particularly affected due to lead poisoning in adults. As a result, the blood-brain
barrier and brain tissues are harmed by lead (83,84,85). Blood lead levels (BLLs) more
than 80 pg/dL may lead to coma, encephalopathy, or even death in extreme cases.
Chronic, high-lead exposures have historically resulted in a "wrist drop” or "foot drop™
of paralysis in the peripheral nervous system, two or more times higher than the
OSHA permissible exposure limit of 50 pg/m (83,86,87). Overt indications of lead
poisoning are rare in the United States because of improved lead exposure control in
recent decades. Even while OSHA regulations allow for lead exposures that do not
cause these evident neurologic clinical signs, lead doses acceptable under the OSHA
guidelines may negatively affect the central nervous system (88,89). Fatigue,
irritability, sleeplessness, headaches, and mild signs of mental and intellectual
impairment are common symptoms for workers with blood lead levels (BLLS)
between 4 and 5 pg/dL. (84,89). Workers' motor nerve conduction velocity is reduced
by BLLs as low as 30 to 40 pg/dL, yet these lead exposure levels are not linked with
clinical symptoms (88). Early signs of neurologic injury to the central and peripheral
nerve systems might be seen in these symptoms (90,91).

4.14.2 Hematologic effects:

High and long-term lead exposure can cause anaemia, a common sign with BLLs more
than 80 pg/dL. This anaemia is the outcome of lead poisoning, which impairs red
blood cell production and function (92). The formation of heme (the nonprotein, iron-
containing component of haemoglobin) is inhibited by lead, and the ion transport
mechanism in red blood cell membranes is damaged by lead. If you're looking for an
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indication of lead's effect on heme production, you can measure the free or zinc
protoporphyrin [ZPP] content in red blood cells (92,93,94). However, increased
protoporphyrin levels can be caused by other factors (such as an iron deficit) (95,96).
It is possible to see an impact on heme synthesis at low BLLS, although the therapeutic
relevance of these effects is yet unclear (97). OSHA mandates lead and ZPP levels,
haemoglobin and hematocrit measurements, red cell indices, and an examination of a
peripheral blood smear to determine red blood cell morphology as part of the medical
evaluation for lead-exposed employees (20,71,86).

4.14.3 Renal effects:

Glycosuria and aminoaciduria can occur because of renal tubular damage caused by
high lead exposure (98,99). The proximal tubule cells showed prominent inclusion
bodies at blood lead levels between 40 and 60 pg/dl (59,90,100). Lead builds up in
the mitochondria, affecting energy-dependent functions, including tube transport and
structural and functional changes. The smooth muscle of the arteries may also be
affected (101,102).

4.14.4 Reproductive and developmental effects:

Lead has been shown to cause stillbirths and miscarriages in the past (20). Pregnant
women exposed to BLLs below 15 pg/dL have been found to have shorter gestational
times and less mental development and growth than those exposed to BLLs beyond
this level in several studies done in the US and internationally (65,87).

The fetus developing nervous system is particularly susceptible to lead exposure. (65).
The capacity of lead to pass the placental barrier and cause neurological damage in
the foetus results in neurological toxicity in the offspring of exposed female workers

(89,103). Some of the accumulated bone lead is released into the blood during

25



pregnancy, posing a particular risk to expectant mothers (104). According to many
studies done simultaneously in the United States and other countries, lead to as little
as 10 pg/dL have been shown to cause intellectual and behavioural abnormalities in
children (105,106).

Male infertility may be linked to BLLs of 60 ug/dL or higher (103). According to
studies, male employees who are exposed to lead at levels as low as 40 pg/dL have
lower sperm counts and poor sperm morphology. Male employees exposed to lead
with BLLs of 30 to 40 ug/dL have been shown to have lower sperm quality and
hormonal alterations (103,107,108).

Children of lead-exposed workers have an increased risk of congenital disabilities,
mental retardation, behavioural disorders, and death in the first year of life. OSHA
recognised this when it promulgated its general industry lead standard in 1978. This
risk could occur even at parental BLLs below the 50 pg/dL BLL allowed under the
standard (76,78). A lead standard that would protect workers against all physiological
changes, symptoms, and reproductive impacts in both men and women was not
practicable at the time. As a result, OSHA recommends that men and women who
wish to become parents restrict their BLLs to 30 pg/dL. (15,77,79). "Fetal protection™
policies devised by at least a few big businesses have since been implemented to
safeguard the health and safety of women who are pregnant or lactating (105).
4.14.5 Cardiovascular effects:

Hypertension and cardiovascular disease were more common in those who had
chronically high lead exposures before the turn of the century (109,110). In the United
States, lead poisoning is no longer associated with such severe health consequences.

Small increases in blood pressure have been found among employees exposed to
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levels of lead permitted by OSHA regulations (22). BLL increases have also been
linked to minor increases in blood pressure in studies done in the general population,
where lead exposures are significantly lower (13,90). BLLs below 10 ug/dl (86)
appears to be associated with this correlation. According to a new study, males with
long-term lead exposure, as indicated by bone lead levels, are more likely to develop
high blood pressure (109).

4.14.6 Carcinogenic effects:

Animal studies have indicated that lead is carcinogenic to them. In animal
experiments, it is apparent that several lead compounds eaten or supplied by
subcutaneous or intraperitoneal injection induce cancer in rats in levels approaching
the maximum tolerable dosage (61,87). Several studies have looked at the link
between lead exposure in the workplace and the development of cancer in those
employees (50). Workers who are exposed to high amounts of lead may be at greater
risk of developing cancer, according to two recent studies (60). Based on animal
studies, the International Agency for Research on Cancer (IARC) has classified lead
and inorganic lead compounds as potentially carcinogenic to humans (3,58,62). Lead
has been ranked as an animal carcinogen by the American Conference of
Governmental Industrial Hygienists (ACGIH), signifying that it has been proved to

be carcinogenic in animals (111,112,113).
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4.14.7 Immunology:

Lead acetate has been shown to decrease the body's ability to fight infection and
increase death. Immunoglobulin plaque-forming cells are reduced in the presence of
lead (114). According to some studies, workers with blood lead levels between 20 and
85 ug/dl may be more susceptible to colds. The proportion and an absolute number of
B lymphocytes in employees with blood lead concentrations of more than 50 pg/dl
had both risen (92). It indicates that employees with blood lead levels >60 pg/dl have
decreased immune cell activity and aberrant T-cell subsets, according to a new
Chinese paper (115).

4.14.8 Endocrinology:

The conversion of vitamin D into its hormonal form, 1, 25-dihydroxy vitamin D,
maybe inhibited in children with persistently high blood lead levels (>62 pg/dl)
(116,117). Cell growth and maturation and the formation of teeth and bones may be
harmed as a result. However, early research found that blood lead levels of 33-55
pg/dl decreased 1,25-dihydroxy vitamin D levels to levels seen in children with severe
renal insufficiency (62,118,119). Osteoporosis or osteomalacia may result from the
combination of lead and cadmium exposure in smelter employees, which raised the

levels of 1a-dihydroxycholecalciferol (34,43).

4.15 Laboratory test for lead:

- Blood lead level (BLL) - Human exposure is usually assessed through the

measurement in the blood(120).

28



- Hematology - Hypochromic anaemia, red blood cells with basophilic stippling,
elevated protoporphyrin levels (erythropoietin protoporphyria (EPP) or zinc
protoporphyrin (ZPP)(93).

- Liver Function shows elevated transaminase levels (acute poisoning) (120),

- Other -Hyperuricaemia, hypocalcemia (121).

- Urine -Proteinuria, glucosuria and aminoaciduria (acute poisoning) (122)

- Radiological investigation shows lead lines in the metaphases of long bones (chronic
poisoning) (123).

4.16 Blood Lead Level concentration (43,46,86)

Figure 3.1: CDC- Adult Blood Lead Epidemiology and Surveillance (ABLES)
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4.16.1 OSHA Blood Lead guidelines(78)

S.no OSHA guidelines Blood lead level Intervention
A Blood lead levels requiring employee removal. >60 pg per dL (2.90 umol per L) or average of last three Nil
(Level must be confirmed with second follow-up samples or all blood samples over previous six months
level within two weeks of first report.) (whichever is a longer time period) is 50 pg per dL (2.40
umol per L) or greater unless last blood sample is 40 ug per
dL (1.95 pmol per L) or less
B. Frequency with which employees exposed to action | Last blood lead level is less than 40 ug per dL (1.95 umol per | Every six months
level of lead (30 pg per m® TWA) must have blood | L)
lead level checked. Last blood level is between 40 pg per dL (1.95 umol per L) Every two months
Zinc protoporphyrin test is also strongly and level requiring medical removal (see A above)
recommended on each occasion that a blood lead Employees removed from exposure to lead because of an
level is obtained. elevated blood lead level Every month
C. Permissible airborne exposure limit for workers 30 pg per m® per 8-hour TWA
removed from work due to an elevated blood lead
level (without regard to respirator protection)
D. Blood lead level confirmed with a second blood <40 pg per dL (1.95 umol per L)

analysis, at which employee may return to work

Occupational Safety and Health Administration (OSHA) — guidelines for lead-exposed workers.
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4.17 Health-based management recommendations for lead-exposed adults(123). -- CDC (Centre for disease control and prevention)

Blood lead level Short Term Risks
Lead exposure < 1 Long Term Risks
(pg/dL) ygar Lead exposure > 1 year Management
<5 None documented None documented Indicated
Possible spontaneous Possible spontaneous abortion : .
. : Discuss health risks
abortion Possible postnatal developmental delay
5-9 . : ) Reduce lead exposure for women whoare or may
Possible postnatal Possible hypertension and become preanant
developmental delay kidney dysfunction. pregnant.
As above for BLL 5-9 pg/dL, plus: Decrease lead
Possible spontaneous Possible spontaneous abortion exposure Increase biological monitoring
abortion Reduced birth weight Consider removal from lead exposure to avoid
10-19 Possible postnatal Possible postnatal developmental delay long-term risks if exposure control over an
developmental delay Hypertension and kidney dysfunction extended period does not decrease BLL below 10
Reduced birth weight Possible subclinical neurocognitive deficits. | pg/dL, or if medical condition present that
increases risk with continued exposure.
Possible spontaneous Possible spontaneous abortion
abort_lon Possible pogtnatal d_evelopmental delay Remove from lead exposure if repeat BLL
Possible postnatal Reduced birth weight : .
20-29 : : , measured in 4 weeks remains > 20 pg/DI
developmental delay Hypertension and kidney dysfunction
Reduced birth weight Possible neurocognitive deficits
Spontaneous abortion Spontaneous abortion Reduced birth weight | Remove from lead exposure
Possible postnatal Possible postnatal developmental delay Refer for prompt medical evaluation
developmental delay Hypertension and kidney dysfunction Consider chelation therapy for BLL over50 pg/dL
30-39 Reduced birth weight Possible neurocognitive deficits with significant symptoms or
Possible non-specific symptoms signs of lead toxicity
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CDC - The National Institute of Occupation safety and Health (NIOSH).

Blood Lead Short Term Risks Long Term Risks Management
Level Lead exposure < 1 year Lead exposure > 1 year

(pg/dL)
Spontaneous abortion Spontaneous abortion Remove from lead exposure
Reduced birth weight Reduced birth weight Refer for prompt medical evaluation Consider
Possible postnatal Possible postnatal developmental delay chelation therapy for BLL over50 pg/dL with

40-79 developmental delay Non-specific symptoms significant symptoms or
Non-specific symptoms** Hypertension, Anemia signs of lead toxicity
Neurocognitive deficits Kidney dysfunction/nephropathy,
Sperm abnormalities Subclinical peripheral neuropathy

Neurocognitive deficits
Sperm abnormalities
Colic Possible gout

Spontaneous abortion Spontaneous abortion Reduced birth weight Remove from lead exposure
Reduced birth weight Possible postnatal developmental delay Non- Refer for immediate/urgent medical evaluation
Possible postnatal specific symptoms** Hypertension Probable chelation therapy
> 80 developmental delay Nephropathy Peripheral neuropathy
Non-specific symptoms** Neurocognitive deficits Sperm abnormalities
Neurocognitive deficits Anemia
Encephalopathy Sperm Colic
abnormalities Gout
Anemia

* Medical conditions that may increase the risk of continued exposure include chronic renal dysfunction (serum creatinine > 1.5 pg/dL for men, >
1.3 pg/dL for women, or proteinuria), hypertension, neurological disorders, and cognitive dysfunction.
** Headache, fatigue, sleep disturbance, anorexia, constipation, arthralgia, myalgia, decreased libido, etc.
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4.18 Health-based medical surveillance recommendations for lead-exposed workers (123).
CDC - The National Institute of Occupation safety and Health (NIOSH)

5. S. | Category of Exposure | Recommendations
No
1 All lead-exposed Baseline or preplacement medical history and physical examination
workers* Baseline blood lead level (BLL),

Serum creatinine.

Blood lead level (BLL)

2 <10 pg/dL BLL every month for first 3 months of placement, or upon change in task to higher exposure, then
BLL every 6 months.
If BLL increases > 5 ug/dL, evaluate exposure and protective measures. Increase monitoring if
indicated.

3 10 — 19 pg/dL As above for BLL < 10 pg/dL, plus:
BLL every 3 months.
Evaluate exposure, engineering controls, and work practices.
Consider removal.
Revert to BLL every 6 months after 3 BLLs < 10 pg/dL.

4 > 20 pg/dL Remove from exposure if repeat BLL measured in 4 weeks remains > 20 ug/dL, or if first BLL >

30 pg/dL.
Monthly BLL testing.
Consider return to lead work after 2 BLLs < 15 pg/dL a month apart, then monitor as above.
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4.19 Global movement to phase out lead from paints:

In 2008, the Strategic Approach to International Chemical Management (SAICM)
highlighted lead in paints as an issue of global concern and advocated efforts to phase
out lead from decorative paints. (10). As a result, the United Nations and the World
Health Organization developed an alliance called "The Global Alliance to Eliminate
Lead Paint" (GAELP) (122), which is backed by the UNEP/WHO Advisory Group,
governments, non-governmental organisations, industry, and academia (26,67).

The association's ultimate goal is to prevent children from coming into contact with
lead-based paint and reduce the number of lead workers exposed. To eradicate lead
poisoning, it is necessary to gradually phase out the production and sale of lead paint
worldwide (26).

4.20 Regulation on lead in paint for acceptance:

The Government of India notified the "Regulation on Lead contents in Household and
Decorative Paints Rules, 2016" on November 1% 2016, which came into force from

November 1%, 2017(123).

Salient features of the regulations are:

- Prohibition: Paints containing more than 90 parts per million metallic leads are
prohibited from being manufactured, traded, exported, or imported.

- Self-certification: As of November 2017, the marking "Lead content does not
exceed 90 parts per million" is required on all household and decorative paints made
or imported after that date.

- Temporary Provision: Paints made before enacting the rules have been given a

two-year grace period to sell their stock and comply with the standards.

34



Additionally, importers and producers must submit their products to annual testing
before entering the supply chain. The new rule has also designated the Central Power
Research Institute as the testing agency (26,67).

The Central Pollution Control Board officially announced this procedure for

measuring lead levels in household and decorative paints on October 31%, 2017.
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5. METHODOLOGY

5.1 Study design

This was a community-based cross-sectional study carried out among people
primarily involved in residential and automobile painting occupations in Vellore.

5.2 Study duration

This study was conducted between September 2020 to November 2021.

5.3 Study Setting

Vellore city is located on the bank of the Palar River in the northeastern part of Tamil
Nadu. It is separated into four zones that are further subdivided into 60 wards,
covering an area of 87.915 km? and housing a population of 3,936,331 as reported by
the 2011 census (126).

Out of the total Vellore population, 43.24% live in urban regions of the district. In
total, 1,701,987 people live in urban areas, of which males are 844,587 and females
are 857,400. As per the 2011 census, 56.76% of the Vellore districts live in rural areas
of the village. The total Vellore district population living in rural areas is 2,234,333,
of which males and females are 1,117,101 and 1,117,243 respectively (126).
Christian Medical College (CMC), Vellore is a not-for-profit minority educational
institution established in 1900. (127).

The department of Community Health at CMC, Vellore, provides primary and
secondary health care services to approximately 200,000 from rural, urban, and tribal
community areas of Vellore District through its Community Health and Development
(CHAD) programme. This programme covers the Kaniyambadi block, urban slums of

Vellore and the Jawadhi Hills area. The 135 bedded community health and
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development (CHAD) hospital serves as a base hospital for the peripheral programme
and a secondary health centre (127).

This study was conducted among people primarily involved in residential and
automobile painting occupations residing in rural and urban areas of Vellore. This
study was carried out by meeting the participants either at their workplace or
residence.

Figure 5.1: Map showing the distribution of study participants in Vellore.

Katpadi

Peranambut

@-Rural area
@-Urban area

(Source: Deputy directorate of health services, Vellore Health Unit District (HUD))

5.4 Study participants

5.4.1 Inclusion Criteria for Painters:
» Adult males above 18 years.
« Permanent residents of Vellore district.

* Involved in residential and automobile painting occupation.
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5.4.2 Exclusion Criteria: None
5.5 Materials and methods:

Institutional Review Board cleared the proposal for this study (IRB) and
the Ethical committee of the Christian Medical College, Vellore (IRB Min no:13250
dated on 04-08-2020). The information sheet was provided, and written informed
consent was obtained from each participant before enrolment in the study.

5.5.1 Sample Size:

Based on a similar study by Shailja Chambial et, the 16% prevalence of elevated blood
lead level (BLL) among occupational painters was used to estimate sample size
n=4pq/d2 [100]

p: prevalence of elevated blood lead level in painters was estimated to be 16% (from
previous study)

g: 1-p (100 -16 =84)

Absolute precision (d) =6

n=4x16x 84/ 6X6 =149

Total no of study participants n = 150

Blood Lead Level (BLL) in the Adult Population of Jodhpur: A Pilot Study.Indian

Journal of Clinical Biochemistry, volume 30, year of publication 7-2015. Shailja
Chambiall * Kamla Kant Shuklal * Shailendra Dwivedil * Pankaj Bhardwaj2 e

Praveen Sharma.
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5.5.2 Sampling method

List of residential and automobile painters was compiled from multiple sources,
which included information from the department of civil engineering at CMC, from
the demographic health and surveillance database maintained in the CHAD program
supported by the department of community health, CMC in addition to information
from commercial paint shops and automobile service units.
From the list obtained, 150 study participants were chosen by simple random
sampling. Data collection for this study was done before and after the Covid 19
lockdown, between January to April 2021, and September to December 2021.
5.5.3 Study tools:
5.5.3.1 Structured questionnaire (Annexure 1)
A structured questionnaire was developed based on inputs from institutional experts
and an extensive literature review. It included details on the socio-demographic
details, housing characteristics, personal habits (WHO STEPS questionnaire),
presenting clinical complaints, lead exposure history, working skills, Personal
protective equipment (PPE) used, facilities available at workplace and personal
hygiene measures among residential and automobile painters. People who paint cars,
autos, trucks, bikes, and buses were classified as automobile painters in this study,
whereas those who paint houses and other residential places were classified as
residential painters. This questionnaire was pilot tested and then administered to the

study participants in Tamil (local language).
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5.5.3.2 Clinical examination:

Anthropometric measurements (height, weight), heart rate, blood pressure and
detailed clinical examination were done for all participants. Body Mass Index (BMI)
calculated with height and weight. The study participants were also examined for the
presence of a Burtonian line (thin, black-blue line visible along the margins of gums,
at the base of teeth) and Mees line (white lines of discolouration across the nails of
the fingers and toes). Burtonian and mees line are clinical signs found in chronic lead
poisoning.

5.5.3.3 Laboratory investigations

About 6ml of fresh blood was collected by venipuncture under strict aseptic
precautions from the participants to assess the Blood lead levels (BLL), Complete
Blood Count (CBC), Alanine Transaminase (SGPT) and serum creatinine in three
different vacutainers. The samples collected were analyzed in CHAD Hospital and
the Department of Clinical Biochemistry, CMC.

5.5.3.3.a Blood Lead level (BLL)

For Lead Blood Level (BLL), 4 ml of whole blood sample was collected using whole
blood Li heparine vacationer, refrigerated at 4 degrees C and analyzed using Perkin
Elmer USA Nexion analyzer. This multi-element technique works on the principle of
Inductively Coupled Plasma Mass Spectrometry (ICP-MS) at CMC's clinical

biochemistry department.
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Table 5.1: Classification of blood lead level (BLL)

Categories Blood Lead Level (BLL)
Normal <=5 pg/dL

Mild > 5 pg/dL and <=10 pg/dL
Moderate >10 pg/dL and < 20 pg/dL
Severe >=20 ug/dL

(Source: Centers for Disease Control and Prevention (CDC) [2019] - Adult Blood Lead
Epidemiology and Surveillance (ABLES))

5.5.3.3.b Complete Blood Count (CBC)

For whole blood hematology determinations, 2ml of blood was collected in BD
vacutainer spray coated K2 Ethylenediaminetetraacetic acid (EDTA) tubes and

analyzed using SYS MEX analyzer (Subcode: KX21).

Table 5.2: Classification of anaemia:

Men (15 years of age and above)
Non-Anaemia Anaemia
13.0 or higher (GM%) Mild 11.0-12.9 (GM%)
Moderate 8.0 - 10.9 (GM%)
Severe <80 (GM%)

(Source: World health organization (WHO)- Haemoglobin concentrations for the diagnosis
of anaemia and assessment of severity)

5.5.3.3.c Alanine Transaminase (SGPT)
Sample collected using BD vacutainer plus plastic serum tubes have
spray — coated silica was analysed using COBAS (Subcode CS11). Alanine

Transaminase (ALT) is more specific than Aspartate Aminotransferase (AST) in case
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of chronic lead poisoning. The Alanine Transaminase (SGPT) normal range is about
5 to 49 units per litre of blood serum.
In this study value more than 49 U/L was considered elevated.
5.5.3.3.d Serum Creatinine

Sample collected using BD vacutainer plus plastic serum tubes. The
blood sample centrifuged using REMI (Subcode R-8C) and processed using COBAS

(Subcode CS11). The reference range for serum is 0.2 to 1.3 milligrams per decilitre

(mg/dL). In this study value more than 1.3 mg/dl was considered elevated.

5.6 Data sources and measurements:

Serial | Domain Variable Source of data | Method of
No assessment
(measurement)
1 Socio- Age Data collected | Semi
demographic Gender by structured pilot
Education interviewing tested
Occupation the participant | interviewer
Type of family administered
Type of house, questionnaire
Family income
Socioeconomic
Status
2 Medical history | Presenting Self-reporting | History and
complaints by the details from
Other co- participant, case records
morbidities Patient case available
record
3 Personal Habits | Alcohol Data collected | WHO core
consumption by STEPS
Smoking Habit interviewing questionnaire.
Smokeless tobacco | the subject.
use
4 Lead exposure working skills, Validated Lead Exposure
risk in general Personal Questionnaire | risk assessment
population and protective questionnaire
Residential equipment taken,
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commercial personal hygiene
painters measures, Present
Medical condition
Anthropometry | Height Height weight | Using
Weight measurement | Stadiometer,
BMI weighing scale
and inch tape.
Vitals Blood Pressure BP recording | Mean of 2

Heart rate Manual measured BPs
counting
Presentation of Burtonian line Clinical Inspection
Chronic lead Wrist and foot examination Deep tendon
poisoning drop reflexes
Tremor

Complication of

Lead induced

Complete CNS

Deep tendon

chronic lead encephalopathy examination reflex, sensory
poisoning examination
Lead induced Blood pressure | BP recording
nephropathy Lab Serum
investigation creatinine
Lead induced Validated History
Abdominal questionnaire | Abdominal
discomfort Clinical examination
examination SGPT
Lead induced Validated History and
dermatitis questionnaire | general
Clinical examination
examination
Laboratory Blood lead level 4ml blood BLL was
Investigation Complete blood collected from | analysed using
count. the study lead ICP mass
SGPT subjects. spectrometry
Creatinine analyser in the

department of
Biochemistry
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5.7 Categorization of Study variables:
5.7.1 Exposure variables:

« The age of the study participant was categorized as < 40 years and >= 40 years.
Based on the median age of 40 years.

« The place of residence was divided into urban or rural based on the documented
address.

« The education of the study participant was categorized based on the number of
years of completed schooling into higher (>= median year), lower (< median
year).

« Per capita income was used to classify the families of the study participants
into one of the five socioeconomic classes based on the BG Prasad scale
(modification 2021). They were categorized into ‘Upper/Middle’ (upper,
upper-middle, middle classes) and ‘Lower’ (lower middle, lower) SES.

« A semi-structured pilot-tested questionnaire was used to assess the presence of
comorbidities and symptoms experienced by the participants in the last 2
weeks.

« Alcohol, smoking, smokeless tobacco usage was assessed among study
participants using the WHO STEPS questionnaire.

o Residential and automobile painter’s- working skill, personal protective
equipment used, facilities available at workplace and personal hygiene
measures followed.

« The study participants were asked a set of questions regarding their practice at
the workplace. Each question was scored, and the median value of 3 can be

considered to categorize them as appropriate and inappropriate practice.
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o Body Mass Index was calculated

classification.

and classified according to the WHO

BMI (kg/m?) Classification
<18.5 Underweight
18.5-24.9 Normal
25-29.9 Overweight
>= 30 Obese

(Source: World Health Organisation (WHO)- Body mass index (BMI))

e An automated OMRON BP apparatus was used to measure blood pressure

and classified according to JNC- 8 Classification of BP.

JNC-8 Classification of BP

Classification

Systolic ~ Blood
Pressure (mmHQ)

Diastolic Blood
Pressure (mmHQ)

Normal <120 AND <80

Prehypertension 120-139 OR 80-89
Stage 1 HTN 140-159 OR 90-99
Stage 2 HTN >=160 OR >=100

(Source: The JNC 8 Hypertension Guidelines- 2013)
Laboratory investigation — Blood lead level (BLL), Complete blood count, SGPT

and Creatinine

5.7.2 Outcome variables:

Elevated blood lead levels among people involved in painting occupation

and general population > 10 p/dl was considered as participants having high

blood lead level.

5.8 Data entry and Analysis:

Data entry was done using Epidata- Version 3.1 (The Epidata Association,

Odense, Denmark). Data was analysed using Statistical Package for Social

Sciences (SPSS 24.0).
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Figure 5.2: Detailed diagrammatic algorithm of the study:

List of residential commercial painters and
automobile painters were obtained from
commercial paint shops, contractors, CMC
maintenance department, CMC civil engineering
department, HDSS at CMC, automobile service
units.

n=150 Simple random sampling

Informed written consent were obtained from all participants to be a part of the study.

Pilot tested semi structured interviewer
administered questionnaire was used to obtain
information on socio-demographic details,

personal habits, housing, presenting complaints, Anthropometry measurements (Ht, Wt),
lead exposure history, working skills, Personal Vitals, BP recording and complete clinical
protective equipment’s taken, facilities available examination were done for all subjects.
at workplace and personal hygiene measures Laboratory blood investigations (Blood
among residential and automobile painters. lead level, Hb, SGPT, creatinine) were

done for all subiects.

Participants were taught and trained to prevent
themselves from the harmful effects of lead paints

11

Participants with clinical feature of chronic lead poisoning and with elevated blood lead
level i.e,, >10 ug/dL along with lead associated morbidity if detected during screening were
evaluated in CHAD and referred to CMC for further evaluation.

N Z

Data was entered in Epi Data 3.1 and analysis was carried out in SPSS version 25.

Reporting of the Results.
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6. RESULTS

SECTION A: UNIVARIATE ANALYSIS

6.1 DEMOGRAPHIC DESCRIPTION OF THE STUDY POPULATION

A total of 147 occupational painters (residential/automobile) were studied both from
urban and rural areas of Vellore, Tamil Nadu.

6.1.1 Age distribution of the study participants(n=147).

Figure 6.1: Age distribution of the study participants

50,34%
50 45,30.6%

N=147

3 28,19%

<=29

The age of the participants varied between 19 and 86 years. The mean age of the

15,10.2%

9,6.1%
B =

30to 39 40 to 49 50 to 59 >=60

Age group in years

subjects was 40 years with a standard deviation of 11 years and the median was 40
years (Interquartile range 31-47).

6.1.2 Place of distribution of the study participants.

Table 6.1: Place of distribution of the study participants(n=147).

Place of distribution Frequency Percentage
Rural 104 71%
Urban 43 29%

Among 147 study participants ,71% (n=104) of them were from urban areas

6.1.3 Distribution of the study participants according to marital status.
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Table 6.2: Distribution of
status(n=147).

the study participants according to marital

Marital status Frequency Percentage
Single 39 26.5
Married 107 72.8
Separated 1 0.7

Among 147 study participants,72.8 % (n=107) of the study subjects were married

while 27.2% (n=40) were either unmarried or separated.

6.1.4 Distribution of the study participants according to educational status.

Table 6.3: Distribution of educational status of study subjects(n=147).

Education of the respondent Frequency Percentage
No education 3 2.0
Primary (<5 standard) 15 10.2
Middle school (6% 8 42 28.6
High school (9™ and 10™) 61 41.5
Higher Secondary (11" and 12") 19 12.9
Graduate 7 4.8

Only 2% (n=3) of the study population did not have any formal education. Nearly
28.6% (n=42) of the study subjects had middle school education and 41.5% (n=61) of

the study subjects had high school education. Only 7(4.8%) of the study participants

were graduates.

6.1.5 Distribution of the study participants according to type of family.
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Table 6.4: Distribution of the study participants according to type of

family(n=147).

Type of Family Frequency Percentage
Joint 51 34.7
Extended 8 54
Nuclear 88 59.9

More than half of the study population, n=88 (59.9%) belonged to nuclear families
and 40.1% (n=59) belonged to either joint or extended family.
6.1.6 Socioeconomic status of the study participants as measured by B.G. Prasad

2021 scale(n=147).

Figure 6.2: Distribution of the study participants according to
socioeconomic status

748% 10.7%

N=147

31,21.1% 42,28.6%

66,44.9%

= |[OWER CLASS = LOWER MIDDLE CLASS = MIDDLE CLASS UPPER MIDDLE CLASS = UPPER CLASS

Among 147 study participants, 29.2% of the subjects were from the lower

socioeconomic group and 44.9% were from the middle socioeconomic class.

6.1.7 Distribution of the study participants according to the type of
house(n=147).
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Figure 6.3: Distribution of the study participants according to
the type of house
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About 87% (n=128) of the study participants lived in pucca houses.

6.1.8 Characteristics of housing among study participants.

Table 6.5: Characteristics of housing among study participants(n=147).

Characteristics Type Frequency Percentage
Type of roof Concrete 105 71.4
Asbestos 22 15.0
Tiled 18 12.2
Thatched 2 1.4
Type of floor Concrete/ Tiled 140 95.2
Earth 7 4.8
Type of wall Brick wall 145 98.6
Thatched 2 1.4
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6.1.9 Age of the study participant’s house(n=147).

The mean age of the study participant’s house was 16 years with standard deviation

of 13.5 years and the median was 12 years.

Figure 6.4: Age of the study participant house
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Among 147 study participants, 32% (n=47) of the subject’s house were built within
the last 5 years. 11% of the study participant resided in the houses which were built

more than 35 years ago.

6.1.10 Material used to paint the study participant’s houses

Table 6.6: Material used to paint the study participant’s houses(n=147).

Material Frequency Percentage
Thatched 2 1.0
White cement 29 19.7
No paint 6 4.0
Enamel / Distemper 19 12.9
Emulsion 91 61.9
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Out of the 147 study participants house, 61% (n=91) of them were painted with
emulsion while 30.6% (n= 45) of the house’s paints were either white cement or

distemper.

6.2 MEDICAL HISTORY OF THE STUDY PARTICIPANTS:

Table 6.2.1 Co-morbid conditions present among the study subjects.

Out of the 147 study participants, 88% (129) reported not to have any comorbid
conditions and 12% (18) had comorbid conditions. Few participants had more than

one comorbid condition.

Table 6.7: Co-morbid conditions among the study subjects(n=18).

Comorbidity Frequency Percentage
Hypertension 9 50
Coronary heart disease 2 11
Type 2 diabetes mellitus 13 72
Epilepsy 1 5
No comorbidity 129 88

Among 18 study participants who had comorbidities, 50 % of them (9) had diagnosed
hypertension. 72% of the participants (13) had type 2 diabetes mellitus and were on
treatment. 2 participants (11%) had cardiovascular comorbidity of either coronary

heart disease or stroke.
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6.3 USE OF ALCOHOL AND TOBACCO AMONG THE SUBJECTS (N=147)

(BASED ON WHO STEPS CORE QUESTIONNAIRE)

6.3.1 Smoking status among study participants(n=147).

Figure 6.5: Current tobacco use among the participants
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= YES
= NO

Among 25% (37) of the 147 participants gave history of smoking currently. Out of

the 37 participants who smoked, 35 (94.5%) men gave history of currently smoking

daily.

6.3.2 History of alcohol consumption among study participants.

Table 6.8: Pattern of alcohol consumption among study participants(n=147).

History of alcohol

consumption Frequency Percentage
Ever 75 510
Never 72 490
Total 147 100

Among 147 subjects, 51% (n=75) of them reported that they had ever consumed

alcohol whereas 49% (n=72) said that they had never consumed alcohol during their

lifetime.
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6.3.3 History of alcohol consumption among participants in the past 30

days(n=75).

Figure 6.6: Alcohol consumption among participants in the
past 30 days

7,9%

N=75
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=NO

68, 91%

Among the 75 participants with history of alcohol intake, 68 participant (91%) had

history of alcohol consumption in the past 30 days.
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6.3.4 Frequency of alcohol consumption in the past 30 days(n=75).

Figure 6.7: Frequency of alcohol consumption among study
participant in the past 30 days
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Among total participants ,64% (48) of them who consumed alcohol had a drink on

one to four days per week.

6.4 OTHER SOURCE OF EXPOSURE TO LEAD
6.4.1 Participants involved in other occupation involve lead within last 3

years(n=147).

Figure 6.8: Participants involved in other occupations that
involve lead exposure within last 3 years

N=147
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= YES

99, 67%
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Among the 147 occupational painters, 33% (48) painters were involved in occupations

such as car mechanic, leather factory, mason, welding, farmer, silk industry, toy

manufacturing etc which increases the risk of lead exposure.

6.4.2 Percentage of occupational painters using cosmetics containing lead.

Table 6.9: Percentage of occupational painters using cosmetics containing

lead(n=147).
Cosmetics Frequency Percentage
Kajal / Surma 12 8.1
Kumkum (Sindoor) 68 46.3
Face cosmetics 55 37.4
None 12 8.2

Out of the 147 study participants, 46.3 % (n=68) of them reported using kumkum

while 45.6% (67) were either using face cosmetics or surma and kajal. Most used face

cosmetics among the subject were those which are commonly available in the local

stores such as fair & lovely, fair, and handsome and Garnier white natural.
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6.5 JOB CHARACTERISTICS AMONG RESIDENTIAL AND AUTOMOBILE
PAINTERS.

6.5.1 Percentage of people

involved in Residential and Automobile

painting(n=147).

Figure 6.9: Percentage of people involved in residential and
automobile painting.
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Among 147 study participants, 78% (114) of the participants are residential painters
and 22% (33) of the participants are automobile painters.

6.5.2 No of years the study participants involved in painting occupation:

In this study the mean (SD) and median (IQR) years the study participants involved
in painting were16.76 (10.2) and 15(50) years respectively.

Table 6.10: No of years the study participants involved in painting occupation

(n=147):
Characteristics | Categories Residential Automobile Overall
Painting (N-114) | Painting(N=33) (N=147)
No. of years 1-10 years 39(3.2%) 13(39.4%) 52(35.4%)
involved in
painting 11-20 years 37(32.5%) 12(36.4%) 49(33.3%)
occupation 21-30 years 28(24.6%) 7(21.2%) 35(23.8%)
>30 years 10(8.8%) 1(3%) 11(7.5%)
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Among the study participants (147), majority of them 35.4% (52) worked for 1-10
years. Among the residential group (144), 32.5% (37/144) involved in painting for
11-20 whereas majority of automobile painters,39.4% (13) involved in this field only

for the past 10 years.

6.5.3 Workdays in a week in which the study participants were involved in
painting occupation(n=147):

In this study the mean (SD) and median (IQR) no. of days the study participants
involved in painting were 5.52 (1.1) and 6(4) days respectively.

Table 6.11: No of days in a week the study participants involved in painting.

o ) Residential Automobile Overall
Characteristics | Categories o o
Painting (N-114) | Painting(N=33) | (N=147)
_ 3-4 days 17(14.9%) 9(27.3%) 26(17.7%)
No. of days in a
_ 5-6 days 87(76.3%) 17(51.5%) 104(70.7%)
week involved
o All days 10(8.8%) 7(21.2%) 17(11.6%)
in painting
Mean (SD) 5.55(0.9) 5.42 (1.5) 5.52(1.1)

Among residential painters, 14.9% (17) worked for only 3-4 days and 85% (97)
worked all days in a week whereas among automobile painters 27.3% (9) of them

worked only 3-4 days and 72.7% (24) of them worked all days in a week.

6.54 No of hours a day the study participants involved in painting
occupation(n=147):
In this study the mean (SD) and median (IQR) no. of hours a day the study participants

involved in painting were 7.46(2.3) and 8(12) years respectively.
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Table 6.12: No of hours a day the study participants involved in painting(n=147).

o ) Residential Automobile Overall
Characteristics | Categories o o
Painting (N-114) | Painting (N=33) | (N=147)
<=6 hours 8(7%) 21(63.6%) 118(80.3%)
No. of hours a
day involved in >6 hours 106(93%) 12(36.4%) 29(19.7%)
painting Mean (SD) 8.08 (1.5) 5.33 (3.4) 7.46(2.3)

Among study participants (147), only 19.7% (29) worked more than 6 hours a day.

93% (106/144) residential painters worked more than 6 hours a day whereas majority

of the automobile painters 63.6% (21) worked less than 6 hours a day.

6.5.5 Procedures followed by painters at workplace.

Table 6.13: Procedures followed by painters at workplace(n=147).

Residential Automobile
o ] o o Overall
Characteristics | Categories Painting Painting
(N=147)
(N-114) (N=33)
Workplace 70(61.4%) 28(84.8%) 98(66.7%)
Store paints Go down 42(36.8%) 5(15.2%) 47(32%)
Home 2(1.8%) 0 2(1.4%)
- Manually mixed 102(88.5%) 23(69.7%) 125(85%)
Mix paints .
Premixed 12(10.5%) 10(30.3%) 22(15%)
Store materials 46(40.4%) 2(6.1%) 48(32.7%)
Fate of empty
Throw away 64(56.1%) 11(33.3%) 75(51%)
cans
Sell them 4(3.5%) 20(60.6%) 24(16.5%)
Painting Manual painting 92(80.7%) 3(9.1%) 95(64.6%)
method Electric gun 4(3.5%) 28(84.8%) 32(21.8%)
Both 18(15.8%) 2(6.1%) 2(6.1%)
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Among the study participants (147), majority of them 66.7% (98) store their paints
and paint related products at workplace and godown. Only 1.4% (2) residential
painters store them at home.

Among the study participants (147), 125(85%) use their hands or locally available
stick to mix paints whereas 15% (22) buy paints which are available premixed from
paint stores.

Among the study participants, 32.7% (48) use empty cans to store materials and 51%
(75) dispose them in commonly used bins. Only 24 (16.5%) sell them to rag pickers
for recycling and reuse.

Among the residential painters, 92(80.7%) follows only manual method of painting
(use brush and roller) whereas 84.8% (28) automobile painters use electric gun to

paint. Only 6.1% (2) among the participants use both methods to paint.

6.5.6 Personal Protective Equipment (PPE) used by study participants(n=147).
Among study participants (147), only 68.1% (51) uses face mask, 29.2% (32) people
use hand gloves, 90.4% (133) use separate clothes during painting, 12% (18) use
googles and 10.2% (15) use boots while painting.

Majority of residential painters ,71.1% (81) use only soap and water to wash hands
after painting whereas 84.9% (28) automobile painters use thinner with turpentine to

wash hands.
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Table 6.14: Personal Protective Equipment (PPE) used by study participants

Residential Automobile overall
Characteristics | Categories Painting Painting (N=147)
(N-114) (N=33)
Always 32(28%) 19(57%) 51(35%)
Sometimes 27(24%) 5(15%) 32(22%)
Use face masks - rely 16(14%) 1(3%) 17(12%)
Never 39(34%) 8(24%) 47(32%)
Always 18(16%) 2(6%) 20(14%)
Most of the time 1(1%) 0 1(1%)
Use hand gloves | Sometimes 7(6%) 2(6%) 9(10%)
Rarely 6(5%) 1(3%) 7(5%)
Never 82(71%) 28(85%) 110(75%)
Use Separate Always 100(88%) 33(100%) 133(90%)
clothes Never 14(12%) 0 14(10%)
Use googles Always 10(9%) 2(6%) 12(8%)
Rarely 5(4%) 1(3%) 6(4%)
Never 99(87%) 30(91%) 127(88%)
Use boots Always 8(7%) 3(9%) 11(8%)
Rarely 3(3%) 1(3%) 4(3%)
Never 103(90%) 29(88%) 132(90%)
Material used to | Soap with water 81(71%) 5(15%) 86(59%)
wash hands Thinner + 33(29%) 28(85%) 61(42%)
turpentine
6.5.7 Facilities available at workplace.
Table 6.15: Facilities available at workplace(n=147).
Characteristics | Categories Residential Automobile Overall
Hand wash Yes 112(98.2%) 33(100%) 145(98.6%)
No 2(1.8%) 0 2(1.4%)
Eat snacks/food | Yes 99(86.8%) 31(93.9%) 130 (88.4%)
No 15(13.2%) 2(6.1%) 17(11.6%)
Shower Yes 41(36%) 15(45.5%) 56(38.1%)
No 73(64%) 18(54.5%) 91(61.9%)
Wash cloths Yes 39(34.2%) 14(42.4%) 53(36.1%)
No 75(65.8%) 19(57.6%) 94(63.9%)
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In this study 98.6% (145) had facility to wash hands, 88.4% (130) had separate eating

facility, 38.1% (56) had facility to take shower during emergency and 53(36.1%) had

facility to wash clothes during spill at workplace.

6.5.8 Practice of study participants regarding personal hygiene

Table 6.16: Practice of study participants regarding personal hygiene(n=147).

after reaching

home

Characteristics | Categories Residential Automobile Overall
Painting (N- Painting (N=147)
114) (N=33)
Wash hands Yes 112(98.2%) 32(97%) 144(98%)
after work No 2(1.8%) 1(3%) 3(2%)
Wash hands Yes 74(64.7%) 29(87.9%) 103(70.1%)
before food No 40(35.1%) 4(12.1%) 44(29.9%)
Use same Yes 9(7.9%) 15(45.5%) 24(16.3%)
clothes at home | No 105(92.1%) 18(54.5%) 123(83.7%)
Take Bath Yes 68(59.6%) 28(84.8%) 96(65.3%)
immediately No 46(40.4%) 5(15.2%) 51(34.7%)

Of the total study participants (147), 98% (144) wash hands after work, 70.1% (103)

wash hands before food and 65.3% (96) take bath immediately after reaching home.

Only 16.3% (24) participants use same clothes at home.
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6.5.8 Symptoms reported by study participants within last 2 weeks.

Table 6.17:

weeks(n=147).

Symptoms reported by study participants within last 2

Symptoms Residential Automobile Overall
Breathlessness 19(16.7%) 5(15.2%) 24(16.3%)
Cough and cold 25(21.9%) 20(60.6%) 45(30.6%)
Skin Rashes 27(23.7%) 7(21.2%) 34(23.1%)
Metallic Taste 9(7.9%) 1(3%) 10(6.8%)
Tooth pain 22(19.3%) 3(9.1%) 25(17%)
Weight loss 28(24.6%) 3(9.1%) 31(21.1%)
Fatigue 36(31.6%) 11(33.3%) 47(32%)
Loss of sleep 11(9.6%) 5(15.2%) 16(10.9%)
Loss of appetite 11(9.6%) 1(3%) 12(8.2%)
Irritability 28(24.6%) 9(27.3%) 37(25.2%)
Headache 36(31.6%) 7(21.2%) 43(29.3%)
Memory problem 13(11.4%) 5(15.2%) 54(36.7%)
Difficulty in concentration 26(22.8%) 10(30.3%) 18(12.2%)
Numbness 20(17.5%) 7(21.2%) 36(24.5%)
Weakness of limbs 22(19.3%) 5(15.2%) 27(18.4%)
Difficulty to get up from 1(0.9%) 10(30.3%) 29(19.7%)
Difficulty to wear footwear 2(1.8%) 7(21.2%) 1(0.7%)
Difficulty in combing hair 7(6.1%) 7(21.2%) 2(1.4%)
Vague Abdominal pain 16(14%) 0 10(6.8%)
Hearing difficulty 2(1.8%) 0 18(12.2%)
Nausea and vomiting 7(6.1%) 3(9.1%) 3(2%)
Constipation 16(14%) 2(6.1%) 16(10.9%)
Joint pain 2(1.8%) 1(3%) 41(27.9%)
Vision problem 12(10.5%) 4(12.1%) 7(38.8%)
Low Back pain 33(28.9%) 8(24.2%) 14(9.5%)
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6.6ANTHROPOMETRIC MEASUREMENTS & CLINICAL EXAMINATION

Table 6.18: Anthropometric measurements of the study population(n=147).

Anthropometric Maximum
Mean (SD) Median (IQR) | Minimum

measurements

Height 161.73(6.72) | 162(158—164) | 145 178

Weight 66.56(12.22) 65(58-75) 42 105

BMI 25.43(4.44) | 25.28(22-28) 165 44.27

BMI is not normally distributed, and the median BMI is 25.28 kg/m? with an

interquartile range of 22 to 28.

Table 6.19: Nutritional status of the Study Population based on BMI(n=147).

Body Mass Index Frequency Percentage
(WHO classification)

Underweight (<18.5) 5 3.4
Normal (18.5 —24.9) 67 45.6
Overweight (25.0 — 29.9) 56 38.1
Obesity (>30.0 kg/m?) 19 12.9

A large proportion of p 38.1 % of the study population fell under the overweight range.
A further 12.9% were obese. 3.4% were underweight leaving behind a nearly 45.6%

of the population in the normal BMI group.
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Table 6.20: Distribution of Blood Pressure measurements among the

painters(n=147).

JNC-8 Classification of BP Frequency Percentage
Normal 28 19
Prehypertension 53 36.1
Stage 1 HTN 38 25.9
Stage 2 HTN 28 19

Among those who having comorbidity,50%(n=9) of the study population had
diagnosed hypertension and were on treatment for the same. According to JNC
classification, 36.1% (n=53) were prehypertensive, 44.9% (n=66) had been diagnosed

to have systemic hypertension.
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6.6.1 Prevalence of Elevated Blood Lead level among study participants(n=147).

Figure 6.10 Prevalence of Elevated Blood Lead level among
study participant.

47,32% N=147

39.,26.5%
34.,23.1%
27,18.4% I

NORMAL (<=5 pg/DI MILD (>5 pg/dL and MODERATE (>10 SEVERE (>=20
) <=10 pg/dL) pg/dL and < 20 pg/dL) pg/dL)

Frequency of Blood Lead level

(O]
o

w w b b
o U1 O un

Percentage of study participants
w6 &G 3k

o

Among study participants (147), 32% (47) had blood lead level more than 5 and less
than 10. 44.9% (66) had blood level more than 10. Only 23.1% (34) participants had

blood lead level less than 5pg/dL.

6.6.2 Prevalence of Elevated Blood Lead level among residential and automobile
painters

Among residential painters, 10.5% (12/114) had blood lead level ranging between >10
pg/dL and < 20 pg/dL (MODERATE). 27(18.4%) automobile painters had blood lead
level that falls under moderate category. Only 3 % of automobile painters and 28.8%

of residential painter had blood lead level range within normal range.
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Table 6.21: Prevalence of Elevated Blood Lead level among residential and

automobile painters(n=147).

Residential Automobile overall
CDC Classification of BLL’s Painters Painters (N=147)
(N-114) (N=33) -
NORMAL <=5 pg/dL 33(28.9%) 1(3%) 34(23.1%)
(>5 & <=10 . . .

MILD Lg/dL) 58(50.9%) 3(9%) 47(32%)

MODERATE | C0&<20 | 1916700 | 18545%) | 27(18.4%)
Hg/dL)

SEVERE (>=20 pg/dL) 4(3.5%) 11(33.3%) 39(26.5%)

In this study, 26.5% (39) participants had very high blood lead level (>=20 pg/dl) and

categorised as having severe lead poisoning.

6.6.3 Distribution of Blood lead level (BLL) among painters (n=147).

Figure 6.11: Distribution of Blood lead level (BLL) among painters
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The blood lead levels (BLLs) of the participants varied between 2.3 pg/dL and 43

pg/dL. The mean blood lead level (BLL) of the subjects was 10.5 pg/dL with a

standard deviation of 7.5 pg/dL and the median was 7.8 pg/dL (Interquartile range

2.3-43 ug/dL).

6.6.3 Prevalence of anaemia among residential and automobile painters.

Table 6.22: Categorization of Anaemia

Residential Automobile
Categories Painters Painters Overall (N=147)
(N-114) (N=33)
No _ (>13 GM%) 105(92.1%) 32 (97%) 137(93.2%)
anaemia
Mild (11.0-12.9 0 0 0

anaemia GM%) 5(4.4%) 1(3%) 6(4.1%)
Moderate (8.0-10.9 0 0
anaemia GM%) 3(2.6%) 0 3(2%)

SEVere | 80GM%) | 1(0.9%) 0 1(0.7%)
anaemia

In this study, 6.8% (10) participants were categorised as having anaemia. 93.2% (137)

had haemoglobin value within normal range.
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SECTION B: BIVARIATE ANALYSIS

Table 6.23: Association of sociodemographic characteristics with elevated blood

lead level (BLL >10ug/dL).

Elevated Normal 95% ClI
. . BLL BLL
Variable Categories (>=10 (<10 p value | OR | (Lower-
hg/dl) | ugidL) Jppen)
< 40 years 32(43.8%) | 41(56.2%)
Age 0.033* |2.10 | 1.05- 4.20
>= 40 years 20(27%) | 54(73%)
i Unmarried 18(46.2%) | 21(53.8%)
Marital 0.100 |1.86|0.88 - 3.94
status Married | 34(31.5%) | 74(68.5%)
Upto8h | 23(38.3%) | 37(61.7%)
Education 0.533 |1.24|0.62-2.46
More than 8th | 29(33.3%) | 58(66.7%)
;mfg ;?(‘;‘:;L 20(26.6%) | 80(73.4%)
SES  Uoper / Upper <0.001* | 0.23 | 0.10 - 0.51
0, 0
e 23(60.5%) | 15(39.5%)
Urban 29(65.9%) | 15(34.1% _
Ar_eaof ( ) | 15( ) 0027+ | 04| 018
Residence Rural 85(82.5%) | 18(17.5%) 0.91

Of the 147 study participants ,43.8% (32/52) painters with elevated blood lead level
were aged below 40 years. There was a strong significant association with the
participants age and elevated blood lead level. (Chi sq. value= 4.542, p value=0.033,
OR=2.107, Cl: 1.05 — 4.20).

Of the 147 study participants ,46.2% (18/52) painters with elevated blood lead level
were unmarried. There was no statistically significance difference between the marital

status and elevated BLLs.
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Of the 147 study participants ,38.3% (23/52) painters with elevated blood lead level
studied up to 8" standard. There was no statistically significance difference between
educational level and elevated BLLs.

Of the 147 study participants ,26.6% (29/52) painters with elevated blood lead level
belongs to lower socio-economic status. There was a strong significant association
with socio-economic status and elevated blood lead level. (Chi sg. value= 14.182, p
value=<0.001, OR=0.236, CI: 0.19- 0.514).

Of the 147 study participants ,65.9% (29/52) painters with elevated blood lead level
belong to urban area of Vellore. There was a strong significance association between

area of residence and elevated BLLs. (p value=0.027, OR=0.40, CI: 0.18 — 0.91).

Table 6.24: Association of housing characteristics with elevated BLL (>10ug/dL).

Variable | Categories Elevated Normal p OR | 95% CI
BLL BLL value (Lower-

(>=10g/dL) | (<10 g/dL) Upper)

Type of Pucca 47(34.1%) | 91(65.9%) |0.280 | 0.43 | 0.10-1.61

House  Mcatcha 5(55.6%) | 4(44.4%)

Age of <=12 years 31(41.9%) 43(58.1%) | 0.096 | 1.77 | 0.89 -3.54

the house =15 Vears | 21(28.8%) | 52(71.2%)

Material | Painted 34(30.9%) 76(69.1%) | 0.051 | 0.47 | 0.22-1.01

used 0 "o than | 18(48.6%) | 19(51.4%)

paint :

paints
house
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Variable | Categories | Elevated Normal p OR 95% CI
BLL BLL value (Lower-
(>=10/dL) | (<10 Upper)
g/dL)

Type of Concrete 29(27.6%) | 76(72.4%) | 0.002* | 0.31 | 0.15-0.66
roof Others 23(54.8%) | 19(45.2%)
Type of Cement 39(34.8%) | 73(65.2%) | 0.802 | 0.90 | 0.41-1.98
floor floor

Others 13(37.1%) | 22(62.9%)
Type of Brick wall 49(34.8%) | 92(65.2%) | 0.666 | 0.53 | 0.10-2.73
wall Others 3(50%) | 3(50%)

Among those with elevated blood lead level (52) 30.9% (34) lived in the painted house

There was no statistically significance difference between material used to paint house

and elevated BLLs.

Table 6.25: Association of other sources of exposure to lead with elevated blood

lead level (i.e., >10ug/dL)

Variable Categories | Elevated Normal p OR | 95% CI
BLL BLL value (Lower-
(>=10/dL) | (<10g/dL) Upper)
Occupation | Yes 14(29.2%) | 34(70.8%) | 0.273 | 0.66 | 0.31-1.38
withlead g 38(38.4%) | 61(61.6%)
Kajal/Surma | Yes 4(50%) 4(50%) 0.374 | 1.89 | 0.45-7.98
No 48(34.5%) | 91(65.5%)
Kumkum Yes 25(36.8%) | 43(63.2%) | 0.744 | 1.12 | 0.56-2.20
No 27(34.2%) | 52(65.8%)
Face Yes 20(36.4%) | 35(63.6%) | 0.846 | 1.07 | 0.53-2.15
cosmetics "N 32(34.8%) | 60(65.2%)
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Of the 147 participants,8.1% (12) had the habit of using kajal/Surma. Among them,
29.2% (14/52) painters with elevated blood lead level had the habit of using kajal.
There was no statistically significance difference between the presence of this habit

and elevated BLLs.

Of the 147 participants, 46.3% (68) had the habit of using Kumkum. 50% (4/52) of
painters with elevated blood lead level had habit of using Kumkum. There was no
statistically significance difference between the presence of this habit and elevated
BLLs.

Of the 147 participants, 37.4% (68) had the habit of using face cosmetics. 36.4%
(20/52) of painters with elevated blood lead level had habit of using face cosmetics.
There was no statistically significance difference between the presence of this habit

and elevated BLLs.
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Table 6.26: Association of duration of painting with elevated BLL (>10ug/dL)

Elevated Normal 95% CI
. . BLL BLL
Variable | Categories (>=10 (<10 pvalue | OR | (Lower-
/dL) g/dL) Upper)
Type of | Automobile | 29(87.9%) | 4(12.1%)
pal_ntlng <0.001* | 28.68 9.16 -
job Residential | 23(20.2%) | 91(79.8%) 89.78
0 0
Duration | > 5 Years | 41(33.3%) | 82(66.7%)
of 0.241 | 059 | 0.24-1.43
occupation | <5Yyears | 11(45.8%) | 13(54.2%)
Days >4days | 44(36.4%) | 77(63.6%)
involved in 0588 | 128 0.51 -
painting | <-adays | 8(30.8%) | 18(69.2%) 3.19
per week
Working | >=6 hours | 19(65.5%) | 10(34.5%) 2 06 -
hours per <0.001* | 4.89 '
day <6 hours | 33(28%) | 95(72%) 11.62

Out of 147 participants, 114(77.5%) were automobile painters and 33(22.4%) were

residential painters. 87.9% (29/33) automobile painters and 20.2% (23/114) had

elevated blood lead level. There was a strong association with the job involved and

elevated blood lead level. (Chi sq. value= 28.68, p value=<0.001, OR=28.68, CI:9.16

- 89.78)

In this study the mean (SD) and median (IQR) years the study participants involved

in painting are 16.76 (10.2) and 15(50) years respectively. 33.3% (41/52) painters with

elevated blood lead level worked for more than 5 years in this field. There was no

statistically significance difference between the longer years at work and elevated

BLLs.
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In this study the mean (SD) and median (IQR) no. of days the study participants
involved in painting are 5.52 (1.1) and 6(4) years respectively. 36.4% (44/52) painters
with elevated blood lead level worked for more than 4 days per week. There was no
statistically significance difference between the longer days at work and elevated
BLLs.

In this study the mean (SD) and median (IQR) no. of hours a day the study participants
involved in painting are 7.46(2.3) and 8(12) years respectively. 65.6% (19/52) painters
with elevated blood lead level worked for more than or equal to 6 hours per day. There
was a strong association with the longer hours at work and elevated blood lead level.

(Chi sq. value= 28.68, p value=<0.001, OR=28.68, C1:9.16 - 89.78)

Table 6.27: Association of job characteristics with elevated BLL (>10ug/dL)

Elevated Normal 95% Cl
. i BLL BLL
Variable | Categories (>=10 (<10 p value | OR | (Lower-
hoidL) | pgldL) Fppen)
I E'eﬁtn”c 32(61.5%) | 20(38.5%)
B Minual <0.001* | 6.0 | 2.84-12.64
. 20(21.1%) | 75(78.9%)
painting
Paint Workplace | 40(40.8%) | 58(59.2%)
0.051 | 212 | 1.98-4.57
storage Others 12(24.5%) | 37(55.5%)
i 0 0
Method to Premixed | 12(54.5%) | 10(45.5%)
mix paints i 102(81.6%) | 23(18.4%)
Dispose | STO® | 4450 906) | 37(77.1%)
of empty | Materials 0.028* | 0.42 | 0.19 - 0.92
cans Others 41(41.4%) | 58(58.6%)
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Among those with elevated blood lead level (52), 54.5% (12) painters used electric
gun to spray paint and 21.1% (20) painters used brush or roller to paint. There was a
significant association with painting method and elevated blood lead level. (Chi sq.
value= 24.095, p value=<0.001, OR=6, Cl:2.848-12.642)

Among those with elevated blood lead level (52), 61.5% (20) painters use premixed
paints. There was a strong association with the method to mix paints and elevated
blood lead level. (Chi sq. value= 7.865, p value=0.010, OR=0.271, CI:0.109-0.514)
Among those with elevated blood lead level (52), 40.8% (40) painter store paints and
paints related materials at workplace and 22.9% (11). There was no statistically
significance difference between the paint storage and elevated BLLs.

Among those with elevated blood lead level (52), 22.9% (11) make use of empty paint
cans to store materials at home. There was a strong association with dispose of empty
cans and elevated blood lead level. (Chi sq. value= 4.838, p value=0.028, OR=0.421,

Cl1:0.192-0.920).

Table 6.28: Association of participants practice with elevated BLL (>10ug/dL).

Elevated Normal 95% CI
Variable | Categories BLL BLL vaFI)ue OR | (Lower-
(>=10/dL) | (<10 g/dL) Upper)

INAPPIopriate | 4c 29 6o6) | 55(60.4%)

Practice Apr?gtI:iZte 0.176 | 1.636 %?&%
PProp 16(28.6%) | 40(71.4%) |
practice
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Of the 147 study participants, 38% (56) had appropriate practice.39.6% (36)
participants with elevated blood lead level had inappropriate practice. There was a no
statistically significance difference between inappropriate practice at work and

elevated BLLs.

Table 6.29: Association of Personal Protective Equipment (PPE) used by study

participants with elevated blood lead level (i.e., >10ug/dL)

Elevated Normal 95% CI

Variable | Categories BLL BLL vaTue OR | (Lower-

(>=10g/dL) | (<10 g/dL) Upper)
Never 16(34%) 31(66%)

Face mask 0.817 | 0.91 | 0.44-1.90
usage Always 36(36%) 64(64%)
separate Never 2(14.3%) | 12(85.7%)

clothes ; . 0.083 | 0.27 | 0.59-1.28
usage Always 50(37.6%) | 83(62.4%)
Hand Never 36(32.7%) | 74(67.3%)

gloves . . 0.247 | 0.63 | 0.29-1.36
usage Always 16(43.2%) | 21(56.8%)
Never 47(36.4%) | 82(63.6%

Goggles (30.4%) | 8203.5%) ' 472 | 1.49 | 0.50-4.44
usage Always 5(27.8%) | 13(72.2%)
Never 44(33.3%) | 88(66.7%)

Boots usage 0.125 | 0.43 | 0.14-1.28
Always 8(15.3%) 7(4.7%)

Among those with elevated blood lead level (52), only 36% (36) avail oneself of
facemask,37.6% (50) use separate clothes,43.2% (16) use hand gloves ,27.8% (47)
use googles and only 15.3% (8) use boots while working. This is no statistical
and elevated

significance difference with use of personal protective equipment’s

blood lead level.
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Table 6.30: Association of Socioeconomic status with type of painting.

Socio-economic | Residential Automobile p OR |95% CI
status painting painting value

(n=109) (n=38)
Lower/lower 95(83.3%) 19(16.7%) <0.001* |6.78 |2.90-
middle/middle 15.84
Upper/upper 14(42.4%) 19(57.6%)
middle

Table 6.31: Association of creatinine level with elevated blood lead level.

Blood lead level | Elevated Normal p OR 95% ClI
(BLL) Creatinine Creatinine value

(>1.3 g/dl) (<=1.3/dl)
Elevated BLL 1(1.9%) 51(98.1%) 0.66 1.84 0.11-
Normal BLL 1(1.1%) 94(98.9%) 30.08

Table 6.32: Association of haemoglobin level with elevated blood lead level.

Blood lead level | Anaemia No anaemia p OR | 95% CI

(BLL) (< 13gm/dl) (>=13gm/dl) value

Elevated BLL 2(3.8%) 50(96.2%) 0.49 0.43 |0.89-
2.12

Normal BLL 8(8.4%) 87(91.6%)
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Table 6.33: Association of alanine transaminase (SGPT) level with elevated blood

lead level.
Blood lead level | High SGPT | Normal SGPT | p OR | 95% ClI
(BLL) (>=50) (<50) value
Elevated BLL 3(5.8%) 49(94.2%) 1.00 1.1 |0.25-
Normal BLL 5(5.3%) 90(94.7%) 0 14380

Among those with elevated blood lead level (52), only 1(50%) painter had high

creatinine level, 2(20%) painters were anaemic, and 3 (37.5%) painters had high

SGPT level. This was no statistical significance difference with laboratory

investigations and elevated blood lead level.
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SECTION C: MULTIVARIATE ANALYSIS

To adjust for potential confounders, selected variables which were strongly
established risk factors from this and other studies or chi square p-value up to 0.1
were chosen from the univariate analysis for multivariate analysis. A logistic
regression analysis was performed to study the risk factors for elevated BLLs among
residential and automobile painters after adjusting for potential confounders. The
following variables were used as exposure variables: Age < 40 years , Education up
to 8th standard ,Lower socio-economic status, Living in pucca house, Urban
residence, Use electric gun to paint, Age of the house (<=12 years), Material used to
paint house, No of years involved in painting, No.of working days in a week
(>4days), Store paints at workplace, Use empty cans to store material, Inappropriate

practice, House with concrete roof and Manually mixing paints.
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Table 6.34: Multivariate logistic regression model for factors associated with elevated BLLs

Elevated Normal Odds ratio Odds ratio 95% confidence
Variables Categories BLL BLL (OR) (OR) Interval (adjusted OR)
(Unadjusted) (Adjusted) Lower Upper
< 40 years 32(43.8%) | 41(56.2%)
Age 2.10 1.57 0.61 4.06
>= 40 years 20(27%) 54(73%)
_ Up to 8™ 23(38.3%) | 37(61.7%)
Education 1.24 0.91 0.34 2.46
More than 8th 29(33.3%) | 58(66.7%)
r%f’g’gl"é“pper 23(60.5%) | 15(39.5%)
Socioeconomic status Lower/lower 0.23 0.48 0.16 1.41
0 0
middle/middle 29(26.6%) | 80(73.4%)
) Urban 29(65.9%) | 15(34.1%)
Residence 0.40 1.28 0.42 3.90
Rural 85(82.5%) | 18(17.5%)
<=12 years 31(41.9%) | 43(58.1%)
Age of the house 1.77 1.37 0.50 3.74
>12 years 21(28.8%) | 52(71.2%)
Concrete 29(27.6%) | 76(72.4%)
Type of roof 0.31 0.35* 0.12 0.96
others 23(54.8%) | 19(45.2%)
_ Yes 4(50%) 4(50%)
Kajal/Surma 1.89 1.16 0.12 10.60
No 48(34.5%) | 91(65.5%)
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Elevated Normal Odds ratio Odds ratio 95% confidence
Variables Categories BLL BLL (OR) (OR) Interval (adjusted OR)
(Unadjusted) (Adjusted) Lower Upper
Automobile 28(87.9%) | 4(12.1%)
Occupation involved 28.68 12.56* 2.53 62.24
Residential 23(20.2%) | 91(79.8%)
Manual hours more than 576 18(25%) | 54(75%)
involved in painting 0.40 0.38* 0.14 0.99
occupation < 576 hours 34(45.3%) | 41(54.7%)
Electric gun 32(61.5%) | 20(38.5%)
Painting method 6.0 1.56 0.48 5.06
Manual painting 20(21.1%) | 75(78.9%)
. Appropriate use 12(15.2%) | 67(84.8%)
Eeasionmagnﬂrmec“"e 0.12 1.18 0.44 3.17
qutp Inappropriate use | 40(58.8%) | 28(41.2%)
Hands to mix 102(81.6%) | 23(18.4%)
Method to mix paints 0.27 1.13 0.26 4.97
Premixed 12(54.5%) | 10(45.5%)
Workplace 40(40.8%) | 58(59.2%)
Paint storage 2.12 1.39 0.49 3.90
Others 12(24.5%) | 37(55.5%)
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7. DISCUSSION

In this community-based cross-sectional study, the main objectives were to study the
risk factors for elevated blood lead levels among residential and automobile painters
residing in urban and rural areas of Vellore. The mean (SD) blood lead levels of the
147 study participants were 10.5(7.5) pg/dL, the median was 7.8ug/dl, and it ranged
from 2.3 to 43ug/dl. Nearly 36% (52) of the study participants had elevated blood lead
levels (BLL) based on the current CDC recommended value of 10mcg/dl, thus
indicating that lead poisoning is a significant health problem among occupational
painters in this region.

Among residential painters, 10.5(12/144) had blood lead levels ranging between >
10pg/dl and <20pg/dl (Moderate), 27(18.4%) automobile painters had blood lead
levels that fell under the moderate category. Only 3% (1) of automobile painters and
29% (23) of residential painters had blood lead levels within the normal range. It has
been well documented that the burden of lead poisoning varies between countries and
between different regions within a country. Lead poisoning accounts for about 0.6%
of the global burden of disease. The highest burden was in low- and middle-income
countries (2). The Institute for Health Metrics and Evaluation (IHME) estimated that
in 2019, lead exposure accounted for 900 000 deaths and 21.7 million years of healthy
life lost (disability-adjusted life years, or DALY's) worldwide due to long-term effects
on health (24). Limited information is available from India on blood lead levels'
burden among occupational painters. The proportion of study participants with
elevated blood lead levels (BLL) in this region was higher than those reported from
other parts of India (16%) (9).
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Socio-demographic correlates for Lead poisoning.

Constraints with lead measurements and study design have been an issue in India.
Only a few studies are available from India looking at factors that might correlate with
blood lead levels among occupational painters. At the individual level, significant
predictors associated with elevated BLL's among painters included age, educational
status, Lower SES, housing, and job characteristics in the developing countries (43).
In this study, the odds of elevated BLL's among participants less than 40 years were
twice that of the others with a p-value of 0.033 and 95%CI (1.052-4.20). People
residing in the urban residential area were 60% more likely to have elevated BLL's
with a p-value of 0.027 with 95%CI (0.18-0.91). Similarly, participants from lower
socioeconomic status were 77% more likely to have elevated BLL's when compared
to higher socioeconomic status.

The elevated blood lead levels among painters less than 40 years would have been
influenced by many factors like increased manhours in painting, barriers to use PPE's
and increased exposure to environmental pollutants. Low socioeconomic status and
residing in an urban area would have exposed them to more significant environmental

pollutants, evident in their blood lead levels.

Housing characteristics and elevated blood lead level

About 87% (128) of the study participants lived in pucca houses. It is generally
considered that concrete roofs are safer and more shift, painted, porous, and less
durable. The majority of the participants (71.4%) lived in houses with concrete roofs,

while the others lived in homes with tiled, thatched, tin or asbestos roofs. There was
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a strong significant association between people living on concrete roofs and elevated
blood lead levels in this study. This may be due to the painted concrete roofing.

Lead in paint has always been a matter of concern. As the colour starts ageing and
peeling surfaces such as walls, windows, doors, and grills, people are more exposed
to lead-containing flaking paint or even ingest dust rich in lead contributed by the
flaking paint. The phenomenon is often seen in older paints used due to lack of
legislation regarding lead contraction in paint nearly 20 years back in India. Thus, the
house's age is a significant risk factor associated with elevated blood lead levels. This
study also showed similar results that participants with elevated blood levels were two
times more likely if the participant stayed in a house >=12 years of age.

Similarly, a study done among preschool children residing in urban slums shows that
the risk factor for elevated blood lead levels was recently painted houses [Adjusted
OR 7.05 (95%CI 1.84-26.99)] and age of the house >=10 years. [Adjusted OR 6.53
(95%CIl 2.43-17.58) (19).

In addition to exposure at the workplace, they have an additional route from the houses
and environment they live. This is likely because the older homes still have layers of
older paint under newer ones, slowly contributing to the dust in the atmosphere. In
most places, even if a newer layer of paint has been painted, a few layers of older paint
are always scraped off and sandpapered to make the base smooth for newer paint to

adhere better. This process can also rack up lead-laden dust contributing to EBLL's.
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Duration involved in painting and elevated blood lead level.

Longer duration of exposure to lead-laden dust could be significant contributors for
EBLL's. In this study, the mean (SD) hours the study participants involved in painting
were 722(576) hours, respectively.

This study had a substantial link between long working hours and higher blood lead
levels with adjusted OR 0.38 with 95%CI (0.14-0.99). Among the study participants
(147), 35.4% (52) worked for 1-10 years. Among the residential group (14), 32.5%
(37/144) were involved in painting for 11-20 years, whereas most automobile painters,

39.4% (13), were involved in this field only for the past 10 years.

Usage of cosmetics and their association with EBLL's

Lead imparts lustre and shimmer when added to cosmetics and thus is widely used
due to its availability and cost. In this study, 46.3 % (68) of the participants said they
used Kumkum, whereas 45.6 % (67) said they used facial cosmetics, Surma, or kajal.
In this study, participants using kajal/Surma had an equal chance of having elevated
blood lead levels with non-users. Hence there was no association made. A study done
among preschool children residing in urban slums showed no association found in

using cosmetic items and elevated BLL's (19).

Personal protective equipment and their association with EBLL's.

Although paint begins as a liquid, it is swiftly transformed into an airborne powder by
pressured sprayers. Aerosols, or suspended liquid particles, enter the air as a mist with
a solid nucleus of colours trapped inside. These relatively big particles deposit deep

in the lungs, posing a risk of long-term health concerns. As a result, wearing personal
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protective equipment (PPE) is essential to avoid contact with paint and other similar
substances.

In this study, only 68.1 % (51) of the total participants in this research used a face
mask, 29.2 % (32) used hand gloves, 90.4 % (133) used different garments while
painting, 12 % (18) used google, and 10.2 % (15) used boots. Odds of having elevated
blood lead levels among inappropriate use of PPE's were 1.2 times higher than those
using appropriate PPE's with adjusted OR 1.18 and 95% CI (0.44-3.17).

Similarly, a study done among spray painters (n=120) in Nigeria showed that spray
painters reported excessive tear production, recurrent cough, and short-term memory
loss more frequently than controls (P<0.05). In addition, 89% of painters noticed
paint-stained sputum immediately after spray painting. The prevalence ratio of
respiratory symptoms was higher in spray painters than controls (prevalence
ratio=21.0, C1=2.9-153.6) (85).

Personal hygiene and their association with EBLL's.

It is essential to maintain personal cleanliness at work to protect oneself from the
damaging consequences of lead intoxication. Several professional procedures,
including sanding, scraping, and blasting, expose painters to lead throughout the day.
In this study, 38 % (56) of individuals with normal blood lead levels had appropriate
practices, whereas 39.6% (36) of those with increased blood lead levels had
inappropriate practices.

The odds of having elevated blood lead levels among painters with inappropriate
practices were 1.6 times more than those with appropriate practices with a p-value of

0.176 and 95% CI (0.80-3.34).
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Multivariate analysis

After adjusting for potential confounders, multivariate analysis revealed painters
involved in automobile painting were 12.56 times higher odds of having elevated
blood lead levels [adjusted OR=12.56,95%CI (2.53-62.24)] as compared to those who
were involved in residential painting. Similarly, people living in residences with
concrete roofing were protected from having elevated blood lead levels [adjusted

OR=0.35%,95%Cl (0.12-0.96)].
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8. LIMITATIONS

1. The study sample was not equally distributed throughout the rural and urban
regions of Vellore. This would have affected the characteristics of the houses and
their interaction.

2. We did not get a similar number among automobile and residential painters.
3. Usually lead has a half-life of around 35 days in peripheral blood. Reduced
occupational exposure due to Covid induced lockdowns may have affected the
prevalence of elevated BLLS among these commercial painters.

4. Possibility of recall, information and selection biases is a potential limitation.
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9. CONCLUSIONS
o According to the revised CDC guideline value of 10mcg/dl, 35.7 % (52) of the
study participants had elevated blood lead levels.
o Prevalence among residential and automobile painters
I.  Residential painters(n=114)
= 51% of study participants had BLL between >5 and <=10ug/dl.
» 16.7% of study participant had BLL between>10 and <20ug/dl.
= 3.5% of study participant had BLL equal to or above 20ug/dl.
ii.  Automobile painters(n=33)
= 9% of study participants had BLL between >5 and <=10pug/dI.
»  54.5% of study participant had BLL between>10 and <20ug/dl.
= 13.3% of study participant had BLL equal to or above 20ug/dl.
o Risk factors for elevated blood lead levels
¢ On Bivariate analysis: Age (<40 years), Socioeconomic status (Lower), Area of
residence (Urban), material used to paint house, Type of roof, use of kajal/Surma,
Occupation involved, man hours at work, painting method, method to mix paints, dispose
of empty cans and inappropriate use of personnel protective equipment
o Multivariate analysis after adjusting for potential confounders
I. Study participants involved in automobile painting [adjusted
OR=12.56,95%Cl (2.53-62.24)]
ii.  Manhours involved in painting [adjusted OR=0.38,95%CI (0.14-0.99)].

iii.  People living under concrete roof [adjusted OR=0.35,95%CI (0.12-0.96)].
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10. RECOMMENDATIONS
1. Information about the dangers and symptoms of lead poisoning to seek medical
assistance as soon as possible.
Occupational painters must be informed on the risks and hazards of painting and the
painting process and their health consequences and change in practice.
2. All painters should be encouraged to use personal protective equipment (PPE) at
work.
3. Painters and people in similar occupations should have periodical health
examination and laboratory testing; should be a component of primary health care
program.
4. The legislation against the use of lead in the paint must be rigorously followed.
5. Painters should be taught about job exposure and cleaning up after themselves, as

well as hand washing, and to avoid smoking.
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ANNEXURE: 1

QUESTIONAIRE — ENGLISH VERSION

ELEVATED BLOOD LEAD LEVELS AND ASSOCIATED HEALTH EFFECTS AMONG
PEOPLE INVOLVED IN PAINTING OCCUPATION AND GENERAL POPULATION FROM

RURAL AND URBAN AREAS OF VELLORE, TAMIL NADU.

SECTION-A- SOCIODEMOGRAPHIC DETAILS

Participant ID :

Name of the participant :

Age:

Name of Village/ Ward :

Area: a)Rural b) Urban

Marital status :

Date of survey:
Village No:
Ward No:
Street:

Contact No:

CHAD CMC hospital
hospital No: | No:

HDSS ID No:

a) Unmarried b) Married c) Separated d) Divorced e) Widower

Education ( in completed years):

Type of family: a) Nuclear b) joint c¢) Extended

Total no of family members:

10. Total Monthly income (in INR):

11. Number of family members belonging to following age group :

S.No Age group Members
11.a | Lessthan 15 years

11.b | 15to 45 years

11.c | 45to 59 years

11.d | More than 60 years
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SECTION B-HOUSING DETAILS

12. Type of house : a) Katcha b) Pucca c) Government d) Hut

13. Type of roof : a) Tin b) Tiled c) Thatched d) Concrete e) Asbestos

14. Type of floor: a) Concrete b) tiled floors c) Earth d) Mud e) Clay

15. Type of walls: a) Concrete b) tiled c¢) Thatched d) Mud e) Clay

16. When was your house built?

17. Type of material used to paint your house? a ) Soda-lime b ) Thatched c) white cement d
) No paint ¢ ) Enamel f)Emulsion g ) Distemper h) Don’t know.

18. Number of times the house was painted in the last 5 years

19. How often do you sweep your house in a day?

20. How often do you mop your house in a week?

21. Location of any industry or factory near the house? a) Yes b) No

21. a) If yes ,approximately what distance ?

22. Do you live near a busy road/ highway? a) Yes b) No

22.a) If yes ,approximately what distance ?

SECTION C- COMORBIDITIES AND CURRENT MEDICAL HISTORY

23. Do you have any co-morbidities ? a)Yes b) No

If Yes, fill the details in the corresponding box:

Other Co morhidities No Yes If Yes,
duration

23.a | Hypertension

23.b | Diabetes Mellitus

23.c | Coronary Heart Disease

23.d | Psychiatry disorder

23.e | Seizure disorder

23.f | Chronic kidney disease

23.g | Thyroid disorders

23.h | Cerebrovascular Accidents

23.i | Others 1
2
3
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24. Current medical history

S.No Symptoms No | Yes | Ifyes,
duration of
nrohlom

24.a | Breathlessnes

24.b | Cough with expectoration(> 2weeks)

24.c | Any itching / irritation/ peeling/

discoloration of skin or hands, feet or face

24.d | Metallic taste in mouth

24.e | Pain in teeth

24.f | Weight loss

24.g | Fatigue

24.h | Loss of sleep

24.1 | Loss of appetite

24.) | Irritability

24.k | Headaches

24.1 | Memory problems

24.n | Difficulty concentrating

24.m | Numbness or tingling of hand or feet

24.0 | Weakness of limbs

24.p Diffi_culty in getting up from squatting

position

24.q | Slipping of footwear

24.r | Difficulty in combing hair or buttoning

shirts

24.s | Abdominal pain

24.t | Hearing loss

24.u | Nausea/vomiting

24.v | Constipation

24.w | Joint pain

24.x | Others
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SECTION D: WHO STEPS CORE For Alcohol and Tobacco Usage.

25. Do you currently smoke any tobacco products, such as cigarettes, cigars or pipes?
a) Yes b)No (if No skip to question 25)

26. Do you currently smoke tobacco products daily? a) Yes b) No

27. If yes, on average, how many do you smoke each day?

28. If yes, number of years of tobacco use?

29. Do you currently use Tobacco in non —smoke form? a)Yes b) No

30. If yes, nature, quantity perday

31. If yes, number of years of non smoke tobacco use?

32. Any other substance abuse? a) Yes b) No

33.a) If yes, specify?

33. Have you ever consumed an alcoholic drink such as beer, wine, and spirits? a) Yes b)No

34. If yes, during the past 12 months, how frequently have you had at least one alcoholic drink?
a)Daily b) 5-6 days/week c) 1-4 days/week d)1-3 days/month e) less than once a
month

35. Have you consumed an alcoholic drink within the past 30 days? a) Yes b) No

36. During the past 30 days, on how many occasions did you have at least one alcoholic drink?

Number------------ b) Don’t Know.
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SECTION E- LEAD EXPOSURE HISTORY

37. Do you work in an occupation or have any hobbies mentioned below?

SI.

No. Occupation

No

Yes

If Yes,
mention

37.a | Auto mechanics/bodywork Plumbing

37.b | Farm/Migrant Farm Work

37.c | Metal Sculpting

37.d | Furniture Refinishing

37.e | Smelting Metals

37.f | Blowing Glass

37.9 | Tanning industry

37.h | Renovation Work

37.i | Metal Work/Welding Casting

37.j | Printing

37.k | Car repair

37.1 | Battery Recycling/Smelting/Recycling

37.n | Ac mechanic

37.m | Radiator Repair

37.0 | Plastics manufacturing

37.p | Ceramic Making

37.9 | Toy making(Metal)

37.r | Home Repairs/Remodeling High Construction

37.t | Old painted pottery to store food

37.u | Mason

37.v | Cell service

38. Do you regularly apply any of the following ?

a) Kajal b) surma c¢) Sindoor d) Face cosmetics €) None
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39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

SECTION F-RESIDENTIAL COMMERCIAL AND AUTOMOBILE PAINTERS

How long have you been involved in painting occupation (in approx number of years)?
How many days a week, are you involved in painting occupation?
On an average, how many hours a day, are you involved in painting occupation?
Where do you store the paint?  a) Home b) godown c) workplace d) others
How do you usually mix the paints? a) Premixed b) Manually mixed c) Mechanically.
Where do you usually mix the paints? a) Home b) godowns c) workplace d)others
What do you do with the empty cans used to procure and store paints?
a) Store materials b) Throwaway c¢) Buried d)sell them e)Given to rag pickers
How do you paint? a) Manual painting b) electrical gun c)sprayers d) others
Do you use facemasks or any protective device to cover mouth and nostril, while painting?
a) Always b) Most of the time ¢) Sometimes d) Rarely e) Never.
Do you use hand gloves or any other protective equipment for hand protection while
painting? a) Always b) Most of the time ¢) Sometimes d) Rarely e) Never. (If answer is
“never” skip question no 50 and 51 )
What is the hand protective equipments used by you made of a) Plastic b) rubber c) paper
d) others specify
Is the hand protective equipments material permeable to liquids and fine solids? a) Yes b)
No ¢) Don’t know
Do you use any separate clothes, while involved in painting? a) Always b) Most of the time
c) Sometimes d) Rarely e) Never.
Do you use safety goggles or any other protective equipment for eye protection while
involved in painting? a) Always b) Most of the time ¢) Sometimes d) Rarely e) Never.
Do you use safety boots or any other protective equipment (safety shoes) while involved in
painting? a) Always b) Most of the time ¢) Sometimes d) Rarely e) Never.
How would you wash the paints off your hands and legs? a) Water b) Soap with water

¢) Kerosene d) Thinner e)Others ,Specify.................
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55. Do you know of others you work with who have medical conditions due to long term

involvement in painting occupation? a)Yes b)No

56.a) if yes ,specify the details

56. Facilities available in the most recent work place
S.No QUESTIONS YES NO
56.a) Are facilities available for Hand washing in the work area?
56.b) Are facilities available for eating in the work area?
56.¢) Avre facilities available for Showers in the work area?
56.d) Avre facilities available for laundering of work clothes by the

workplace?

57. Personal hygiene measures followed in the most recent work place
S.No | QUESTIONS YES NO
57.a) | Do you wash your hands immediately after painting?

57.b)

Do you smoke in the work area?

57.c)

Do you wash your hands before eating or smoking in the work

57.d)

Do you wear your work clothes home?

57.e)

Do you take bath immediately after going home?
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SECTION G- ANTHROPOMETRY, EXAMINATION AND LABORATORY

GENERAL EXAMINATION

Height Weight

INVESTIGATION

Pallor Icterus Cyanosis Clubbing

Vitals : Pulse__ /min

Pedal edema

Blood Pressure 1(mm/Hg) Blood pressure Average Blood pressure(
2(mm/Hg) mm/hg)
Burtonian line in the Gums Oral Mucosal erosions Tremors

SYSTEMIC EXAMINATION

Cardiovascular examination

Respiratory examination

Abdominal examination

Central Nervous System Examination
Orientation (place, person, time)

Memory (object recall)

Coordination (Finger nose test)

Visual-spatial (design copying)

(walking in straight line)

Gait

Motor Examination

Upper limb Upper limb left | Lower limb Lower limb left
right right

Bulk

Tone

Power

Reflex

Biceps

Triceps

Supinator

Knee

Ankle

Sensory examination

Upper limb right | Upper limb left Lower limb right | Lower limb left

Vibration

Laboratory investigation

SINo. | Investigation Date Result

1 Complete blood count

2 Blood lead level

3 Creatinine

4 SGPT
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ANNEXURE — 2

INFORMATION SHEET — ENGLISH VERSION

INFORMATION SHEET DATE:

This informed consent information sheet applies to adult consent (over 18 years old)

The following information is provided to inform you about the research project and your
participation in it. Please read this form carefully and feel free to ask any questions you
may have about this study and information given below. You will be given an opportunity
to ask questions, and your questions will be answered. Also you will be given a copy of
this information sheet. Your participation in this research study is voluntary. You are also
free to withdraw from this at any time.

Purpose of the study

The purpose of this study is to assess the health effects as a result of elevated blood lead
level due to long term exposure to paints among people involved in painting occupation
in rural and urban block of Vellore, Tamil Nadu.

Procedures to be followed

The study involves collection of blood, answering a few questions and a quick physical
examination.

The investigator will come and perform the following procedures:

1. Collect 8 ml of blood by injecting a needle syringe into your vein under aseptic
precautions.

2. The investigator will interview you regarding your socio demographic / socio
economic status medical history, occupation history, precautions at work place
etc. The interview will take approximately 10 minutes.

3. A physical examination, respecting all aspects of privacy.

4. Anthropometry measurements include height and weight.

Expected cost: Nil

Description of the discomforts, inconveniences, and / or risks that can be
reasonably expected as a result of participation in this study.

There is no major risk associated with this procedure. The injection for collecting blood
may be painful. Rarely some people may faint during the procedure. But there is no
major proven risk associated with this procedure.

Unforeseeable risk: Nil

Compensation in case of study related injury: Nil
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Anticipated benefits from this study:

If you are participating in this study, you can get an idea of your health status apart from
your blood lead levels. If there are any problems in the same, you will be referred to
CHAD / CMCH hospital, where you will be assessed further.

The potential benefits to science and humankind that may result from this study are an
increased understanding of the prevalence health ill-effects due to long term exposure to
lead in paints. The knowledge of the same can be used in preventing diseases which
occurs as a result of lead exposure. Also guidelines regarding personal protection when
painting lead paints and other chemicals of toxic nature can be planned and
recommended.

Alternative treatment available: Not applicable.

Compensation for participation: Nil

Circumstances under which the principal investigator may withdraw you from the
study participation: Nil

What happens if you choose to withdraw from study participation?

Your questionnaire results will be destroyed and your data will not be included in any
result.

Contact information:

If you have any questions about this research study or possibly, please feel free to
(I:Dorr.]'tl'?l(cl.ithula at 9487851556. Also feel free to find more information about the
Christian Medical College’s Institutional Review Board at 0416-2284207.
Confidentiality:

All efforts, within reason, will be made to keep your personal information in your
research record confidential.

Privacy:
Your information may be shared with , the Christian Medical College, or the

government , Christian Medical College Institution Review Board , if we required doing
so by law.

Signature of the investigator .............cccccvvvevvccecveeeneenene. Date oo
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ANNEXURE —3 ; CONSENT FORM - ENGLISH VERSION

WRITTEN INFORMED CONSENT DOCUMENT

Elevated blood lead levels and associated health effects among people involved in
residential and automobile painting occupation from rural and urban areas of
Vellore, Tamil Nadu.

Subject’s initials: ............ccoeiiiiiiiiiian. Subject’s name:
Date of birth / Age: .......oooiiiiiiiii i,

Before you agree, the investigator should have told you about (i) the purposes,
procedures and duration of research:

(ii) the procedures which are experimental; (iii) any foreseeable risks, discomforts and
benefits of the research;

(iv) how confidentiality will be maintained.

The investigator should also have you about (i) any available compensation or medical
treatment if injury occurs;

(ii) the possibility of unforeseeable risks; (iii) circumstances when the investigator may
halt your participation

(iv) any added costs to you; (v) what happens if you decide to stop participating

If you agree to participate, you must be given a signed copy of this document and a
written summary of the research.

Please initial the box:

1. I confirm that I have read and understood the information sheet
dated for the above study and have had the opportunity to ask
questions ( ).

2. | understand that my participation in the study is voluntary and that | and free to
withdraw at any time, without giving any reason without my medical care and
legal rights being affected.

3. T'understand that Sponsor of the study, others working on the sponsor’s behalf,
the Ethics committee and regulatory authorities will not need my permission to
look at my health records both in respect of the current study and any further

research that may be conducted in research to it, even if | withdraw from the trial.
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| agree to this access. However, | understand that my identity will not be revealed
in any information released to third parties or published ().

4. | agree not to restrict the use of any data or results that arise from this study
provided such is only for scientific purposes(s) ().

5. | agree to participate in the above study ().

If you have any questions about this research study, please contact
Dr. Mithula.T at 9487851556 or
my advisor, Dr. Venkataraghava Mohan at 9443109044.

Your study in this research is voluntary, and you will not be penalized or lose benefits

if you refuse to participate or decide to stop.

Signing this document means that the research study, including the above information,

has been described to you orally, and that you voluntary agree to participate.

(Or Left Thumb Impression)

(Or Left Thumb Impression)
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ANNEXURE - 4

TAMIL VERSION QUESTIONAIRE WITH INFORMATION SHEET AND

CONSENT FORM
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ANNEXURE -5

U e IR OFFICE OF RESEARCH

INSTITUTIONAL REVIEW BOARD (IRB)
=== CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr, B,). Prashantham, M.A., Dr. Min (climical) Dr. Anna Benjamin Pulimood, s, PeD.
Director, Christian Counselling Center Chairperson, Research Commitiee, Princlpal
Chairpcrsen, Ethics Commiltee
Dr. Suceena Alexander, MIn, DA FASN.,
Secretury, Ethics Committee, IRE
Additienal Viee-Principal {Research)

November 19, 2020

PG Registrar,

Department of Community Medicine,
Christian Medical College,

Vellore — 632 002.

Sub:  Fluid Research Grant: Wew Proposal:
Elevated blood lead levels and associated health effects among people involved in
residential and automobile painting occupation from rural and urban areas of Vellore,
Tamil Nadu

3G Registrar, MD Community

Medicine, Dr. Yenkata Raghava M, Employment Mumber; 20303, Community
Health, Dr. Pamela Christudoss, Employment Number ; 13552, Clinical
Biochemistry. Dr. Arun Jose Nellickal, Employment Number : 30919 Clinical
Biochemistry,

Ref:  IRB Min. No. 13250 [OBSERVE] dated 04.08.2020.
Dear]

1 enclose the following documenis:-

1. Institutional Review Board approval 2. Agreement

Could you please sign the agreement and send it to D, Suceena Alexander, Addl. Vice
Principal {Research), 50 that the grant money can be released.

With best wishes,

=
— O I 1. FASH.
Dr. Suceena Alexander . ?'J':*?:ra ﬁ‘,['rf._[:'.:?.;dgr' :31 |"r?::iu|:c}lJ
Secretary {Ethics Committes) “’Elfll'fl}:l. val Review Board
Institutional Review Board Chiris ey
rllorE < Bad WML I
Cc: Dr. Venkata Raghava, Community Medicine, CMC, Vellore 1of5

Ethics Cammittes Blue, OTice of Research, | Floor, Carman Block, Chnstian Medical College, Vellore, Tamil Madu 632 (402
Tel: 0416 - 2284294, 2784508 Fax: (416 —2263T88  E-mail: researchi@emevellore.ac.in
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Christian Medical College,
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residential and awtomobile painting occupation from rural and urban areas of Vellore,
Tamil MNadu

PG Registrar, MD Community

Medicine, Dr. Venkata Raghava M, Employment Number: 20303, Community
Health, Dr. Pamela Christudoss, Employment Number ; 13552, Clinical
Biochemistry. Dr. Arun Jose Nellickal, Employment Number : 30919 Clinical
Biochemistry.

Ref: IREB Min Mo, 13250 [OBSERVE] dated (4,08 2020,
Dear

The Institutional Review Board (Blue, Research and Ethics Committee) of the Christian
Medical College, Vellore, reviewed and discussed your project titled “Elevated blood lead
levels and associated health effects among people involved in residential and auwtomobile
painting occupation from rural and urban areas of Vellore, Tamil Nadu™ on August 04, 2020,

The Committee reviewed the following documents:

1. IRB Application form

2. Patient information sheet and Consent Form

3, Questionnaire

4, Cvs, Of Drs. | Venkata Raghava M, Pamela Christudoss,
Arun Jose Mellickal.

5. No. of Documents 1 —4.

The following Institutional Review Board (Blue, Research & Ethics Committee) members
were present at the meeting held on August 04, 2020 in the New IRB Room, Christian
Medical Callege, Vellore 632 004, 2of3

Ethics Commitcs BIne, DITIce of Rescarch, | Fioor, Carman BIock, Coristan mMedicn College, wellore, Tamil Madu 832 oE
Tel: M 16— 2284244, 2384508 Fax: 0416 - 2262788 E-mail: rescarchi@emevellore.ac.in
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INSTITUTIONAL REVIEW BOARD (IRB)
CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA
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De. B.L. Prashatham, M.oAL, De. Min elimical)y
Director, Christing Counsellng Cenler
Chairperson, Ethics Committee

D, Anna Benjamin Pulimood, s, #ha.,
Chlairperson, Research Comm ittee, Prineipal

D, Sueeena Alexander, M., DML FASN,
Secretary, Eihics Commiltee, |IRE
Additional Viee-Principal {Research)

Name Qualification Designation Aflfiliation
Dr. B, L MA {Counseling Chairperson, Ethics External,
Prashantham Peycholopy), Committee, IRB. Social Scientist
M  Theology), Director, Christian
e, Min (Clinical Counseling Centre,
Counselling) Vellore
Dir. Suceena MDD, DM, FASN Secratary — (Fihics Internal
Alexander Cominittea), IRB, Addl. | Clinician
Vice Principal
i Research), Professor of
Mephrology, CMC,
Yellore
De. Sathish Kumar MD, DCH Professor, Child Internal,
Health, CMC. Vellore | Clinician
Ms, Grace Rebekha | M.Sc., (Biostatistics) | Lecturer, Biostatistics, | Internal,
CMC, Vellore Statistician
Mr. C. Sampath BSc, BL Advocate, Vellore External,
Lepal Expert
De. Ekta Rai MD MRCA Professor, Head of the Internal,
Unit 5, Department of Clinician
Anaesthesia, CMC,
Vellore
Rev. Rainard Pearson | BA,, B Th, M. Div., | Sr. Chaplin, CMC, Internal,
Wellore. Social Scientist
Mr. Samuel Abraham | MA, PGDEA, Sr. Legal Offheer, Vellore| External
i PGDPM, M. Phil, BL. | Legal Expert |
Dir, Barney Isaac IR Associate Professor, Internal,
(Respivatony Pulmonary Medicine, Clinician
[Discases CMC, Yellore
Mrs. Pattabiraman BSc, DESA Social Worker, Vellore | External,
Lay Person
Dr. Joe Varghese MEBBES, MD Frofessor, Depariment Internal
Biochemistey of Biochemisiry Clinician
Dr. Shyam Kumar DMED, DNB, Professor, Radiology, Intcrnal,
MK FRCR, FRANZCR CMC, Vellore Clinician
IRB Min, No, 13250 [OBSERVE] dated 04.08. 2020 Jofia

Eihics Committes Blue, Office of Research. | Floor, Corman Block, Christion Medical College, Vellore, Tamil Nadu 632 002
Tel 0416 = 228420, 2284508 Faxg: 0416 — 2262788 E-mail: researchademcve lloreac.in
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OFFICE OF RESEARCH

ey, e
-y CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr. B.J. Prashantham, M. A., Dr. Min (clinical)
Director, Christian Counselling Center

Chairperson, Ethics Committee

. Anna Bemjumin Melimood, 370, 1,5,
Chairperson, Research Committee, Frincipal

[¥r. Swccena Abexander, MIv, AL, FASY.,

Sreretary, Ethics Committee, IRE
Addditional ¥ice-Principal {Hesearch)

[2r. Balu Krishna

MEBRE MD DME
DMRT

Professor, l'Jc_parlmu:nl of

| Radistherapy, CMC Vellore

Internal Climian

Dr. Rohin Mittal

M5, DMNB

Professor, Department of
General Surgery, CMC
| Wellore

Internal Clinician

Mrs. Ida Mirmal

MSe Mursing

Professor, Addl Deputy
Dean, College of
Nursing, CMC, Vellore

Internal, Nurse

Mrs. Rebecca
Sumathi Bai

hSe MNursing

Prafeasor and Head of
Specialty Muesing?,
ChC Vellore

Internal, Murse

Dr. 1S, Asha

MBES, DNB

Professor, Department
of Endocrinology, CMOC
Vellore

Internal
Clinician

Mrs. Sophia ¥V

M. 5S¢ Nursing

Add], Deputy Dean
CMC, Vellore

Internal, Nurse

Mrs. Mirmala

MSe Mursing

Addl Deputy Mursing

Internal, Murse

Yellore,

hargaret Superintendent, College
of MNursing, ChC,
Vellore
[r. Rekha Pai M5, FhiD Associate Professor, Internal,
Pathology. CMC, Basic Medical
Vellore Scientist
Dr. John Jude MBES, MD, Prafessor, Clinical Internal,
Prakash Virology, CMC, Vellore | Clinician
D, Winsely Rose MD (Pacd) Professor, Pacdiatrics, Internal,
CMC Vellore Clinician
Dr. Meemila Abraham | M.Sc. FhD Professor, Depariment Internal
of Biochemistry, CMC, | Clinician
Vellore
Dr. Santosh Varghese | bMD, DM, FRCFP, Professor, Department | Internal
of Mepliwology. CMC, Clinician

We approve the project to be conducted ag presented.

Kindly provide the wtal number of patients enrolled inn your study and the total

number of Withdrawals for the siudy entitled: “Elevated blood lead levels and associated
health effects among people involved in residential and automabile paimting oceupation from
rural and urban areas of Yellore, Tamil Madu™ on a monthly basis. Please send
copics of this to the Rescarch Office {rescarchiremevellone.ac in),

4of3

Ethics Commities Glue, OfNee of Besearch, [ Flooe, Carman Block, Chesnan Medical College, Vellove, Tamil Bado 632 (W12

Tel (R 16 - 2284704 2201508 Eermanil: researehidcmesellore.se_in

Fax: (M6 - 2261788
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s OFFICE OF RESEARCH
INSTITUTIONAL REVIEW BOARD (IRB)
""" CHRISTIAN MEDICAL COLLEGE, VELLORE, INDIA

Dr, K.J, Prashantham, M.A., Dr. Min (clinical} Dr. Anna Benjamin Pulimood, MO, Ph.D.,
Direcior, Chrisilan Counzelling Cenler Chairperson, Researeh Committee, Principal
Chairperson, Ethics Commitfes

Dr. Suceena Alexander, MD_ DA, FASN,,

Secretary, Ethics Commiltee, IRB

Additional Vice-Frincipal (Research)

The Institutional Ethics Committee expects to be informed abaut the progress of the praject,
Any adverse events occurring in the course of the project, any amendments in the protocol
and the patient information / informed consent. On completion af the study you are
expected to submit a copy of the final report. Respective forms can be downloaded from the
following link: hup; 175,00, 0136/ eavure TR Polices.him] in the CMC Intranet and in

the CMC website link address: hupifaww s emehovelloreslwstatiefesearehdndes biml,

Fluid Graat Allocation:

A st of 30000 INE (Rupees Three Lokl Oyl will be gromted for 2 vears, 150,000 INR
{Rupees Chie Lakh fifiy Thousand onlyl will be granted for 12 months as an dst ngallment. The
rest of the 1, 300004 INR (Rupees Ome Lakh fifly Thousand onlyh each will be released af the end
af ihe first vear ay 2 ad Bastallmen,

¥ ours sinceraly,

= i
cateeckt

D, Sucecna Alexander

srider, M0 DM FASH,
ics Lommittes)

Secretary (Ethics Committes) : :E ﬂ?lzir;
Institutional Review Board torz - 632 B2, Tamil Nadu, l:772.
IRB Min. No. 13250 [OBSERVE] dated 04.08.2020 Sof5

Ethics Commitiee Blue, Office of Resgarch, | Floor, Canman Block, Christian bedical Caollege, Wellore, Tamil Madu 632 $02
Tek: D416 — 2284294, 2284508 Fax: (416 - 2262788 E-mail: rescarchi@emevellore.ac.in
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