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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). 
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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. 
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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. 
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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 19th 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 19th and early 

20th 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 
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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). 
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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 20th century, environmental pollution with lead 

increased dramatically (27). As a result, the general public was exposed to higher 

levels of ambient lead during the 20th 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 0.0016µg/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 µg/dl and 0.320 

µg/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 µg/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). 
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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). 
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Table 4.1: Environmental exposure to lead. 

 

 

 

 

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 

Medium Median blood lead level among 

Children Adults 

Airb 0.09 µmol Pb per litre  

(1.92 µg P Pb/dl) 

Per µg Pb/m3 air 

0.079 µmol Pb per litre  

(1.64 µg P Pb/dl) 

Per µg Pb/m3 air 

Water - 0.003 µmol Pb/litre 

(0.06 µg Pb/dl) per µg Pb/litre 

Food 4.6 µmol Pb/litre  

per µg Pb/day 

(0.16 µg Pb/dl) 

0.002-0.003 µmol Pb/litre 

(0.04-0.06 µg Pb/dl) 

per µg Pb/day 

Dust 0.09 µmol Pb/litre 

(1.8 µg Pb/dl) 

Per 1000 µg Pb/g dust 

- 

Soil 0.11 µmol Pb/litre 

(2.2 µg Pb/dl) 

Per 1000 µg 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 mµg/m3 is obtained 
when one considers indirect contribution through deposition on soil/dust. 
 c. 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 mµg/m3 air. The slope is variable but lower than that for 
humans in the general environment (1.6–1.9 mµg/m3). 
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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 µg/dl to 0.28 µg/dl, a 78% reduction. Non-Hispanic white 

children's mean blood lead levels decreased by 77 % (from 1.37 µg/dl to 3.20 µg/dl) 

while non-Hispanic black children's mean blood lead levels decreased by 72 % (from 

2.02 µg/dl to 5.6 µg/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 µg/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 µg/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 µg/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 
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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 

µg/dl. One hundred fifteen of the children tested had a blood lead level of 5.10 µg/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 µg/dl in adults to 0.89 µg/dl in children, with 

the average blood lead level for all participants being 0.78 µg/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 



14 
 

levels of 5.25 µg/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 µg/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 µg/dl. Moreover, half of 

the individuals studied had blood lead levels of more than 1 µg/dl, while the rest had 

levels of less than 1 µg/dl. Non-industrialised children were just as likely to have 

blood lead levels over 1 µg/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 nµg/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 µg/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 µg/dl. 5.1 

µg/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 µg/dl of lead in the blood, the mean level was 0.99 µg/dl (60,61) 

(60,61). Lead levels (>1 µg/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 

mµg/m3 in urban and rural areas and near mining centres, whereas dust and soil lead 

concentrations may exceed 1000 mµg/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 µg/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 6–72 months 

in Chiang Mai, Thailand, had blood lead levels of more than 5.1 µg/dl (63). For 

pregnant women in urban and rural Chiang Mai, the geometric mean level of blood 

lead was 0.416 µg/dl and 0.33 µg/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 µg/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 µg/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 µg/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) 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 (WHO) 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): 

• 3.9: By 2030 substantially reduce the number of deaths and illnesses from 

hazardous chemicals and air, water, and soil pollution and contamination; and 

• 12.4: By 2030, achieve the environmentally sound management of chemicals 

and all wastes throughout their life cycle, under agreed international 
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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) 

• 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) 

• 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) 

• Shipbuilders (materials used may include lead) 

• Solid waste incinerator operators (waste may contain lead) 

• 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 30–40 % 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 (µg/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 µg/m3 (77,78). 

General industrial and construction workers must meet the OSHA Permissible 

Exposure Limit (PEL) for the lead of 30 µg/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 
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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 µg/dl whereas, in chronic lead poisoning, lead levels will be between 40-60 

µg/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. 

 

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 µg/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 µg/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 µg/dL. (84,89). Workers' motor nerve conduction velocity is reduced 

by BLLs as low as 30 to 40 µg/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 µg/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 µg/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 µg/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 
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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 µg/dL have been shown to cause intellectual and behavioural abnormalities in 

children (105,106). 

Male infertility may be linked to BLLs of 60 µg/dL or higher (103). According to 

studies, male employees who are exposed to lead at levels as low as 40 µg/dL have 

lower sperm counts and poor sperm morphology. Male employees exposed to lead 

with BLLs of 30 to 40 µg/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 µg/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 µg/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 µg/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 µg/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  µg/dl 

had both risen (92). It indicates that employees with blood lead levels >60 µg/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 µg/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 

µg/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 1α-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). 
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· 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. 

(Level must be confirmed with second follow-up 

level within two weeks of first report.) 

≥60 μg per dL (2.90 μmol per L) or average of last three 

samples or all blood samples over previous six months 

(whichever is a longer time period) is 50 μg per dL (2.40 

μmol per L) or greater unless last blood sample is 40 μg per 

dL (1.95 μmol per L) or less 

Nil 

B.  Frequency with which employees exposed to action 

level of lead (30 μg per m3 TWA) must have blood 

lead level checked.  

Zinc protoporphyrin test is also strongly 

recommended on each occasion that a blood lead 

level is obtained. 

Last blood lead level is less than 40 μg per dL (1.95 μmol per 

L) 

Every six months 

 Last blood level is between 40 μg per dL (1.95 μmol per L) 

and level requiring medical removal (see A above) 

Every two months 

Employees removed from exposure to lead because of an 

elevated blood lead level 

 

Every month 

C.  Permissible airborne exposure limit for workers 

removed from work due to an elevated blood lead 

level (without regard to respirator protection) 

30 μg per m3 per 8-hour TWA  

D.  Blood lead level confirmed with a second blood 

analysis, at which employee may return to work 

≤40 μg per dL (1.95 μmol per L)  

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  

( µg/dL) 

Short Term Risks 

Lead exposure < 1 

year 

 

 

 

Long Term Risks 

Lead exposure ≥ 1 year 
Management 

< 5 None documented None documented Indicated 

5 – 9 

Possible spontaneous 

abortion 

Possible postnatal 

developmental delay 

Possible spontaneous abortion 

Possible postnatal developmental delay 

Possible hypertension and  

kidney dysfunction. 

Discuss health risks 

Reduce lead exposure for women who are or may 

become pregnant. 

10 – 19 

Possible spontaneous 

abortion 

Possible postnatal 

developmental delay 

Reduced birth weight 

Possible spontaneous abortion 

Reduced birth weight 

Possible postnatal developmental delay 

Hypertension and kidney dysfunction 

Possible subclinical neurocognitive deficits. 

As above for BLL 5-9 µg/dL, plus: Decrease lead 

exposure Increase biological monitoring 

Consider removal from lead exposure to avoid 

long-term risks if exposure control over an 

extended period does not decrease BLL below 10 

µg/dL, or if medical condition present that 

increases risk with continued exposure. 

 

20 – 29 

Possible spontaneous 

abortion 

Possible postnatal 

developmental delay 

Reduced birth weight 

Possible spontaneous abortion 

Possible postnatal developmental delay 

Reduced birth weight 

Hypertension and kidney dysfunction 

Possible neurocognitive deficits 

Remove from lead exposure if repeat BLL 

measured in 4 weeks remains ≥ 20 µg/Dl 

 

 

30 - 39 

Spontaneous abortion 

Possible postnatal 

developmental delay 

Reduced birth weight 

 

Spontaneous abortion Reduced birth weight 

Possible postnatal developmental delay 

Hypertension and kidney dysfunction 

Possible neurocognitive deficits 

Possible non-specific symptoms 

Remove from lead exposure 

Refer for prompt medical evaluation 

Consider chelation therapy for BLL over 50 µg/dL 

with significant symptoms or 

signs of lead toxicity 
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CDC – The National Institute of Occupation safety and Health (NIOSH).

Blood Lead 

Level  

( µg/dL ) 

Short Term Risks 

Lead exposure < 1 year 

 

 

 

Long Term Risks 

Lead exposure ≥ 1 year 

Management 

 

 

 

40 – 79 

Spontaneous abortion 

Reduced birth weight 

Possible postnatal 

developmental delay 

Non-specific symptoms** 

Neurocognitive deficits 

Sperm abnormalities 

Spontaneous abortion  

Reduced birth weight 

Possible postnatal developmental delay  

Non-specific symptoms 

Hypertension, Anemia 

Kidney dysfunction/nephropathy, 

Subclinical peripheral neuropathy  

Neurocognitive deficits 

Sperm abnormalities  

Colic Possible gout 

Remove from lead exposure 

Refer for prompt medical evaluation Consider 

chelation therapy for BLL over 50 µg/dL with 

significant symptoms or 

signs of lead toxicity 

 

 

 

≥ 80 

Spontaneous abortion 

Reduced birth weight 

Possible postnatal 

developmental delay 

Non-specific symptoms** 

Neurocognitive deficits 

Encephalopathy Sperm 

abnormalities 

Anemia 

Spontaneous abortion Reduced birth weight 

Possible postnatal developmental delay Non-

specific symptoms** Hypertension 

Nephropathy Peripheral neuropathy 

Neurocognitive deficits Sperm abnormalities 

Anemia 

Colic 

Gout 

 

Remove from lead exposure 

Refer for immediate/urgent medical evaluation 

Probable chelation therapy 

* Medical conditions that may increase the risk of continued exposure include chronic renal dysfunction (serum creatinine > 1.5 µg/dL for men, > 

1.3 µg/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. 

No 

Category of Exposure Recommendations 

1 All lead-exposed 

workers* 

Baseline or preplacement medical history and physical examination 

Baseline blood lead level (BLL), 

Serum creatinine. 

Blood lead level (BLL) 

2 < 10 µg/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 µg/dL, evaluate exposure and protective measures. Increase monitoring if 

indicated. 

3 10 – 19 µg/dL As above for BLL < 10 µg/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 µg/dL. 
 

 

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

30 µg/dL. 

Monthly BLL testing. 

Consider return to lead work after 2 BLLs < 15 µg/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 1st 2016, which came into force from 

November 1st, 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. 
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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 31st, 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 

Nādu. It is separated into four zones that are further subdivided into 60 wards, 

covering an area of 87.915 km2 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. 

 

(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)  

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

Absolute precision (d) = 6 

n = 4 x 16x 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 

Chambial1 • Kamla Kant Shukla1 • Shailendra Dwivedi1 • Pankaj Bhardwaj2 • 

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. 

  



41 
 

Table 5.1: Classification of blood lead level (BLL) 

Categories Blood Lead Level (BLL) 

Normal <=5 µg/dL 

Mild > 5 µg/dL and <=10 µg/dL 

Moderate >10 µg/dL and < 20 µg/dL 

Severe >=20 µg/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 

No  

 

Domain Variable Source of data Method of 

assessment 

(measurement) 

1 

 

Socio-

demographic  

 

Age 

Gender 

Education 

Occupation  

Type of family  

Type of house, 

Family income 

Socioeconomic 

Status  

 

Data collected 

by 

interviewing 

the participant  

 

Semi 

structured pilot 

tested 

interviewer 

administered 

questionnaire 

2 Medical history  

 

Presenting 

complaints 

Other co-

morbidities 

 

Self-reporting 

by the 

participant, 

Patient case 

record  

 

History and 

details from 

case records 

available 

3 Personal Habits 

 

Alcohol 

consumption 

Smoking Habit 

Smokeless tobacco 

use  

 

Data collected 

by 

interviewing 

the subject. 

 

WHO core 

STEPS 

questionnaire.  

 

4 Lead exposure 

risk in general 

population and 

Residential 

working skills,  

Personal 

protective 

equipment taken, 

Validated 

Questionnaire  

 

Lead Exposure 

risk assessment 

questionnaire  
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commercial 

painters  

 

personal hygiene 

measures, Present 

Medical condition  

 

5 Anthropometry  

 

Height 

Weight 

BMI 

Height weight 

measurement  

 

Using 

Stadiometer, 

weighing scale 

and inch tape.  

 

6 Vitals  

 

Blood Pressure 

Heart rate  

 

BP recording  

Manual 

counting  

 

Mean of 2 

measured BPs  

 

7 Presentation of 

Chronic lead 

poisoning  

 

Burtonian line 

Wrist and foot 

drop 

Tremor 

 

Clinical 

examination  

 

Inspection  

Deep tendon 

reflexes  

 

8 Complication of 

chronic lead 

poisoning  

 

Lead induced 

encephalopathy  

 

Complete CNS 

examination  

 

Deep tendon 

reflex, sensory 

examination 

Lead induced 

nephropathy  

 

Blood pressure 

Lab 

investigation  

 

BP recording 

Serum 

creatinine  

 

Lead induced 

Abdominal 

discomfort  

 

Validated 

questionnaire  

Clinical 

examination  

 

History 

Abdominal 

examination 

SGPT 

Lead induced 

dermatitis  

 

Validated 

questionnaire  

Clinical 

examination  

 

History and 

general 

examination 

9 Laboratory 

investigation  

 

Blood lead level 

Complete blood 

count.  

SGPT 

Creatinine 

4ml blood 

collected from 

the study 

subjects. 

 

BLL was 

analysed using 

lead ICP mass 

spectrometry 

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. 

• 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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• Body Mass Index was calculated and classified according to the WHO 

classification. 

BMI (kg/m2) Classification 

<18.5 Underweight 

18.5 – 24.9 Normal 

25-29.9 Overweight 

>= 30 Obese 
 

 

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

• 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 (mmHg) 

 Diastolic Blood 

Pressure (mmHg) 

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 μ/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. 
 
 

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, 
lead exposure history, working skills, Personal 
protective equipment’s taken, facilities available 
at workplace and personal hygiene measures 
among residential and automobile painters. 

Anthropometry measurements (Ht, Wt), 
Vitals, BP recording and complete clinical 
examination were done for all subjects. 
Laboratory blood investigations (Blood 
lead level, Hb, SGPT, creatinine) were 
done for all subjects. 

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

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

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

Reporting of the Results. 

n=150 Simple random sampling 
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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).  

 

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

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. 

28,19%

45,30.6%
50,34%

15,10.2%
9,6.1%
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%
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f 
p

eo
p
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Age group in years

Figure 6.1: Age distribution of the study participants

N=147 
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Table 6.2: Distribution of the study participants according to marital 

status(n=147). 

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 (≤5th standard) 15 10.2 

Middle school (6th to 8th) 42 28.6 

High school (9th and 10th) 61 41.5 

Higher Secondary (11th and 12th) 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 5.4 

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). 

 

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). 

1,0.7%

42,28.6%

66,44.9%

31,21.1%

7,4.8%

Figure 6.2:  Distribution of the study participants according to 

socioeconomic status

LOWER CLASS LOWER MIDDLE CLASS MIDDLE CLASS UPPER MIDDLE CLASS UPPER CLASS

N=147
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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 

 

  

9, 6%

128, 87%

10, 7%

Figure 6.3:  Distribution of the study participants according to 

the type of house

KATCHA

PUCCA

GOVERNMENT

N=147
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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.  

 
 

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 

47,32%

33,22.4%
36,24.…

15,10.2% 16,10.9%
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Figure 6.4: Age of the study participant house

N=147
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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). 

 

 

 

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. 

  

Comorbidity Frequency Percentage 

Hypertension 9 50 

Coronary heart disease 2 11 

Type 2 diabetes mellitus 13 72 

Epilepsy 1 5 

No comorbidity 129 88 
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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).  

 

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 51.0 

Never 72 49.0 

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. 

 

37, 25%

110, 75%

Figure 6.5: Current tobacco use among the participants

YES

NO

N=147
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6.3.3 History of alcohol consumption among participants in the past 30 

days(n=75). 

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

history of alcohol consumption in the past 30 days.  

68, 91%

7, 9%

Figure 6.6: Alcohol consumption among participants in the 

past 30 days

YES

NO

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

 

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). 
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Figure 6.7: Frequency of alcohol consumption among study 

participant in the past 30 days
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Figure 6.8: Participants involved in other occupations that 

involve lead exposure within last 3 years
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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). 

 

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 

Painting (N-114) 

Automobile 

Painting(N=33) 

Overall 

(N=147) 

No. of years 

involved in 

painting 

occupation 

1-10 years 39(3.2%) 13(39.4%) 52(35.4%) 

11-20 years 37(32.5%) 12(36.4%) 49(33.3%) 

21-30 years 28(24.6%) 7(21.2%) 35(23.8%) 

>30 years 10(8.8%) 1(3%) 11(7.5%) 

 

114, 78%

33, 22%

Figure 6.9: Percentage of people involved in residential and 

automobile painting.

RESIDENTIAL

AUTOMOBILES

N=147
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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. 

Characteristics Categories 
Residential 

Painting (N-114) 

Automobile 

Painting(N=33) 

Overall 

(N=147) 

No. of days in a 

week involved 

in painting 

3-4 days 17(14.9%) 9(27.3%) 26(17.7%) 

5-6 days 87(76.3%) 17(51.5%) 104(70.7%) 

All days 10(8.8%) 7(21.2%) 17(11.6%) 

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. 

 

 

6.5.4 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). 
 

 

Characteristics Categories 
Residential 

Painting (N-114) 

Automobile 

Painting (N=33) 

Overall 

(N=147) 

No. of hours a 

day involved in 

painting 

<= 6 hours 8(7%) 21(63.6%) 118(80.3%) 

>6 hours 106(93%) 12(36.4%) 29(19.7%) 

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). 

Characteristics Categories 

Residential 

Painting  

(N-114) 

Automobile 

Painting 

(N=33) 

Overall 

(N=147) 

Store paints 

Workplace 70(61.4%) 28(84.8%) 98(66.7%) 

Go down 42(36.8%) 5(15.2%) 47(32%) 

Home 2(1.8%) 0 2(1.4%) 

Mix paints 
Manually mixed 102(88.5%) 23(69.7%) 125(85%) 

Premixed 12(10.5%) 10(30.3%) 22(15%) 

Fate of empty 

cans 

Store materials 46(40.4%) 2(6.1%) 48(32.7%) 

Throw away 64(56.1%) 11(33.3%) 75(51%) 

Sell them 4(3.5%) 20(60.6%) 24(16.5%) 

Painting 

method 

Manual painting 92(80.7%) 3(9.1%) 95(64.6%) 

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  

Characteristics Categories 

Residential 

Painting 

(N-114) 

Automobile 

Painting 

(N=33) 

Overall 

(N=147) 

Use face masks 

Always 32(28%) 19(57%) 51(35%) 

Sometimes 27(24%) 5(15%) 32(22%) 

Rarely 16(14%) 1(3%) 17(12%) 

Never 39(34%) 8(24%) 47(32%) 

Use hand gloves 

Always 18(16%) 2(6%) 20(14%) 

Most of the time 1(1%) 0 1(1%) 

Sometimes 7(6%) 2(6%) 9(10%) 

Rarely 6(5%) 1(3%) 7(5%) 

Never 82(71%) 28(85%) 110(75%) 

Use Separate 

clothes 

Always 100(88%) 33(100%) 133(90%) 

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 

wash hands 

Soap with water 81(71%) 5(15%) 86(59%) 

Thinner + 

turpentine 

33(29%) 28(85%) 61(42%) 

 

 

6.5.7 Facilities available at workplace. 

Table 6.15: Facilities available at workplace(n=147). 

Characteristics Categories Residential 

Painting  

(N-114) 

Automobile 

Painting 

(N=33) 

Overall 

(N=147) 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). 

 

Characteristics Categories Residential 

Painting (N-

114) 

Automobile 

Painting 

(N=33) 

Overall 

(N=147) 

Wash hands 

after work 

Yes  112(98.2%) 32(97%) 144(98%) 

No 2(1.8%) 1(3%) 3(2%) 

Wash hands 

before food 

Yes  74(64.7%) 29(87.9%) 103(70.1%) 

No 40(35.1%) 4(12.1%) 44(29.9%) 

Use same 

clothes at home 

Yes  9(7.9%) 15(45.5%) 24(16.3%) 

No 105(92.1%) 18(54.5%) 123(83.7%) 

Take Bath 

immediately 

after reaching 

home 

Yes  68(59.6%) 28(84.8%) 96(65.3%) 

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:  Symptoms reported by study participants within last 2 

weeks(n=147). 

Symptoms Residential 

Painting  

(N-114) 

Automobile 

Painting 

(N=33) 

Overall 

(N=147) 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 

squatting position 

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 

measurements 

Mean (SD) Median (IQR) Minimum 

Maximum 

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) 16.5 44.27 

 

BMI is not normally distributed, and the median BMI is 25.28 kg/m2 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 

(WHO classification) 

Frequency Percentage 

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/m2) 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).  

 

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 5µg/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 

µg/dL and < 20 µg/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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study participant.
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Table 6.21: Prevalence of Elevated Blood Lead level among residential and 

automobile painters(n=147). 

CDC Classification of BLL’s 

Residential 

Painters 

(N-114) 

Automobile 

Painters 

(N=33) 

Overall 

(N=147) 

NORMAL <=5 µg/dL 33(28.9%) 1(3%) 34(23.1%) 

MILD 
(> 5 & <=10 

µg/dL) 
58(50.9%) 3(9%) 47(32%) 

MODERATE 
(>10 & < 20 

µg/dL) 
19(16.7%) 18(54.5%) 27(18.4%) 

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

 

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

 

                             Blood lead level (BLL) 

N=147 
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The blood lead levels (BLLs) of the participants varied between 2.3 µg/dL and 43 

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

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

2.3-43 µg/dL). 

 

6.6.3 Prevalence of anaemia among residential and automobile painters. 

Table 6.22: Categorization of Anaemia 

Categories 

Residential 

Painters  

(N-114) 

Automobile 

Painters 

(N=33) 

Overall (N=147) 

No 

anaemia 
(>13 GM%) 105(92.1%) 32 (97%) 137(93.2%) 

Mild 

anaemia 

(11.0 – 12.9 

GM%) 
5(4.4%) 1(3%) 6(4.1%) 

Moderate 

anaemia 

(8.0 – 10.9 

GM%) 
3(2.6%) 0 3(2%) 

Severe 

anaemia 
(<80 GM%) 1(0.9%) 0 1(0.7%) 

 

 

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 >10µg/dL). 

Variable Categories 

Elevated 

BLL 

(>=10 

µg/dL) 

Normal 

BLL 

(<10 

µg/dL) 

p value OR 

95% CI 

(Lower-

Upper) 

Age 
< 40 years 32(43.8%) 41(56.2%) 

0.033* 2.10 1.05 - 4.20 
>= 40 years 20(27%) 54(73%) 

Marital 

status 

Unmarried 18(46.2%) 21(53.8%) 
0.100 1.86 0.88 - 3.94 

Married 34(31.5%) 74(68.5%) 

Education 
Up to 8th 23(38.3%) 37(61.7%) 

0.533 1.24 0.62 - 2.46 
More than 8th 29(33.3%) 58(66.7%) 

SES 

Lower/ Lower 

middle/ middle 
29(26.6%) 80(73.4%) 

<0.001* 0.23 0.10 - 0.51 
Upper / Upper 

middle 
23(60.5%) 15(39.5%) 

Area of 

Residence 

Urban 29(65.9%) 15(34.1%) 
0.027* 0.40 

0.18 – 

0.91 Rural 85(82.5%) 18(17.5%) 

 

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, CI: 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 8th 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 sq. 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 (>10µg/dL). 

Variable Categories Elevated 

BLL 

(>=10 g/dL) 

Normal 

BLL 

(<10 g/dL) 

p 

value 

OR 95% CI 

(Lower-

Upper) 

Type of 

House 

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

Katcha 5(55.6%) 4(44.4%) 

Age of 

the house 

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

>12 years 21(28.8%) 52(71.2%) 

Material 

used to 

paint 

house 

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

Other than 

paints 

18(48.6%) 19(51.4%) 
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Variable Categories Elevated 

BLL 

(>=10 /dL) 

Normal 

BLL 

(<10 

g/dL) 

p 

value 

OR 95% CI 

(Lower-

Upper) 

Type of 

roof 

Concrete 29(27.6%) 76(72.4%) 0.002* 0.31 0.15-0.66 

Others 23(54.8%) 19(45.2%) 

Type of 

floor 

Cement 

floor 

39(34.8%) 73(65.2%) 0.802 0.90 0.41-1.98 

Others 13(37.1%) 22(62.9%) 

Type of 

wall 

Brick wall 49(34.8%) 92(65.2%) 0.666 0.53 0.10-2.73 

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., >10µg/dL) 

Variable Categories Elevated 

BLL 

(>=10 /dL) 

Normal 

BLL 

(<10g/dL) 

p 

value 

OR 95% CI 

(Lower-

Upper) 

Occupation 

with lead 

Yes 14(29.2%) 34(70.8%) 0.273 0.66 0.31-1.38 

No 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 

cosmetics 

Yes 20(36.4%) 35(63.6%) 0.846 1.07 0.53-2.15 

No 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 (>10µg/dL) 

Variable Categories 

Elevated 

BLL 

(>=10 

/dL) 

Normal 

BLL 

(<10 

g/dL) 

p value OR 

95% CI 

(Lower-

Upper) 

Type of 

painting 

job 

 

Automobile 29(87.9%) 4(12.1%) 

<0.001* 28.68 
9.16 - 

89.78 Residential 23(20.2%) 91(79.8%) 

Duration 

of 

occupation  

> 5 years 41(33.3%) 82(66.7%) 

0.241 0.59 0.24 -1.43 
< 5 years 11(45.8%) 13(54.2%) 

Days 

involved in 

painting 

per week 

>4days 44(36.4%) 77(63.6%) 

0.588 1.28 
0.51 - 

3.19 <=4days 8(30.8%) 18(69.2%) 

Working 

hours per 

day 

>=6 hours 19(65.5%) 10(34.5%) 
<0.001* 4.89 

2.06 - 

11.62 <6 hours 33(28%) 95(72%) 

 

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, CI:9.16 - 89.78) 

 

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

Variable Categories 

Elevated 

BLL 

(>=10 

µg/dL) 

Normal 

BLL 

(<10 

µg/dL) 

p value OR 

95% CI 

(Lower-

Upper) 

Painting 

method 

Electric 

gun 
32(61.5%) 20(38.5%) 

<0.001* 6.0 2.84-12.64 
Manual 

painting 
20(21.1%) 75(78.9%) 

Paint 

storage 

Workplace 40(40.8%) 58(59.2%) 
0.051 2.12 1.98 - 4.57 

Others 12(24.5%) 37(55.5%) 

Method to 

mix paints 

Premixed 12(54.5%) 10(45.5%) 

0.010* 0.27 0.10-0.51 Hands to 

mix 
102(81.6%) 23(18.4%) 

Dispose 

of empty 

cans 

Store 

materials 
11(22.9%) 37(77.1%) 

0.028* 0.42 0.19 - 0.92 

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, CI: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, 

CI:0.192-0.920). 

 

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

 

Variable Categories 

Elevated 

BLL 

(>=10 /dL) 

Normal 

BLL 

(<10 g/dL) 

p 

value 
OR 

95% CI 

(Lower-

Upper) 

Practice 

Inappropriate 

practice 
36(39.6%) 55(60.4%) 

0.176 1.636 
0.800-

3.348 Appropriate 

practice 
16(28.6%) 40(71.4%) 
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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., >10µg/dL) 

Variable Categories 

Elevated 

BLL 

(>=10 g/dL) 

Normal 

BLL 

(<10 g/dL) 

p 

value 
OR 

95% CI 

(Lower-

Upper) 

Face mask 

usage 

Never 16(34%) 31(66%) 
0.817 0.91 0.44-1.90 

Always 36(36%) 64(64%) 

separate 

clothes 

usage 

Never 2(14.3%) 12(85.7%) 

0.083 0.27 0.59-1.28 
Always 50(37.6%) 83(62.4%) 

Hand 

gloves 

usage 

Never 36(32.7%) 74(67.3%) 

0.247 0.63 0.29-1.36 
Always 16(43.2%) 21(56.8%) 

Goggles 

usage 

Never 47(36.4%) 82(63.6%) 
0.472 1.49 0.50-4.44 

Always 5(27.8%) 13(72.2%) 

Boots usage 
Never 44(33.3%) 88(66.7%) 

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 

significance difference with use of personal protective equipment’s   and elevated 

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

Socio-economic 

status 

Residential 

painting 

(n=109) 

Automobile 

painting 

(n=38) 

p 

value 

OR 95% CI 

Lower/lower 

middle/middle 

95(83.3%) 19(16.7%) <0.001* 6.78 2.90-

15.84 

Upper/upper 

middle 

14(42.4%) 19(57.6%) 

 

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

Blood lead level 

(BLL) 

Elevated 

Creatinine 

(>1.3 g/dl) 

Normal  

Creatinine 

(<=1.3 /dl) 

p 

value 

OR 95% CI 

Elevated BLL 1(1.9%) 51(98.1%) 0.66 1.84 0.11-

30.08 Normal BLL 

 

1(1.1%) 94(98.9%) 

 

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

Blood lead level 

(BLL) 

Anaemia 

(< 13gm/dl) 

No anaemia 

(>=13gm/dl) 

p 

value 

OR 95% CI 

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 

(BLL) 

High SGPT 

(>=50) 

Normal SGPT 

(<50) 

p 

value 

OR 95% CI 

Elevated BLL 3(5.8%) 49(94.2%) 1.00 1.1

0 

0.25-

4.80 Normal BLL 5(5.3%) 90(94.7%) 

 

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 

 

Variables 

 

Categories 

Elevated 

BLL 

 

Normal 

BLL 

 

Odds ratio 

(OR) 

(Unadjusted) 

Odds ratio 

(OR) 

(Adjusted) 

95% confidence 

Interval (adjusted OR) 

Lower Upper 

Age 
< 40 years 32(43.8%) 41(56.2%) 

2.10 1.57 0.61 4.06 
>= 40 years 20(27%) 54(73%) 

Education 
Up to 8th 23(38.3%) 37(61.7%) 

1.24 0.91 0.34 2.46 
More than 8th 29(33.3%) 58(66.7%) 

Socioeconomic status 

Upper/upper 

middle 
23(60.5%) 15(39.5%) 

0.23 0.48 0.16 1.41 
Lower/lower 

middle/middle 
29(26.6%) 80(73.4%) 

Residence 
Urban 29(65.9%) 15(34.1%) 

0.40 1.28 0.42 3.90 
Rural 85(82.5%) 18(17.5%) 

Age of the house 
<=12 years 31(41.9%) 43(58.1%) 

1.77 1.37 0.50 3.74 
>12 years 21(28.8%) 52(71.2%) 

Type of roof 
Concrete 29(27.6%) 76(72.4%) 

0.31 0.35* 0.12 0.96 
others 23(54.8%) 19(45.2%) 

Kajal/Surma 
Yes 4(50%) 4(50%) 

1.89 1.16 0.12 10.60 
No 48(34.5%) 91(65.5%) 
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Variables 

 

Categories 

Elevated 

BLL 

 

Normal 

BLL 

 

Odds ratio 

(OR) 

(Unadjusted) 

Odds ratio 

(OR) 

(Adjusted) 

95% confidence 

Interval (adjusted OR) 

Lower Upper 

Occupation involved 
Automobile 28(87.9%) 4(12.1%) 

28.68 12.56* 2.53 62.24 
Residential 23(20.2%) 91(79.8%) 

Manual hours 

involved in painting 

occupation 

More than 576 

hours 
18(25%) 54(75%) 

0.40 0.38* 0.14 0.99 

< 576 hours 34(45.3%) 41(54.7%) 

Painting method 
Electric gun 32(61.5%) 20(38.5%) 

6.0 1.56 0.48 5.06 
Manual painting 20(21.1%) 75(78.9%) 

Personal protective 

equipment 

Appropriate use 12(15.2%) 67(84.8%) 
0.12 1.18 0.44 3.17 

Inappropriate use 40(58.8%) 28(41.2%) 

Method to mix paints 
Hands to mix 102(81.6%) 23(18.4%) 

0.27 1.13 0.26 4.97 
Premixed 12(54.5%) 10(45.5%) 

Paint storage 
Workplace 40(40.8%) 58(59.2%) 

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) µg/dL, the median was 7.8µg/dl, and it ranged 

from 2.3 to 43µg/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 > 

10µg/dl and <20µg/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 DALYs) 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%CI 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, CI=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%CI (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 

• According to the revised CDC guideline value of 10mcg/dl, 35.7 % (52) of the 

study participants had elevated blood lead levels. 

• Prevalence among residential and automobile painters 

i. Residential painters(n=114) 

▪ 51% of study participants had BLL between >5 and <=10µg/dl. 

▪ 16.7% of study participant had BLL between>10 and <20µg/dl. 

▪ 3.5% of study participant had BLL equal to or above 20µg/dl. 

ii. Automobile painters(n=33) 

▪ 9% of study participants had BLL between >5 and <=10µg/dl. 

▪ 54.5% of study participant had BLL between>10 and <20µg/dl. 

▪ 13.3% of study participant had BLL equal to or above 20µg/dl. 

• 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 

•  Multivariate analysis after adjusting for potential confounders 

i. Study participants involved in automobile painting [adjusted 

OR=12.56,95%CI (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  

 

 

1. Participant  ID : 

2. Name of the participant : 

3. Age : 

4. Name of Village/ Ward : 

5. Area:    a) Rural    b) Urban 

6. Marital status :  

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

7. Education ( in completed years): 

8. Type of family: a) Nuclear  b)  joint  c) Extended 

9. 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 Less than 15 years  

11.b 15 to 45 years  

11.c 45 to 59 years  

11.d More than 60 years  

 

  

CHAD 

hospital No : 

CMC hospital 

No: 

HDSS ID No: 

Date of survey: 
 
Village No: 
 
Ward No: 
 
Street: 
 
Contact No: 
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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  e )  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 morbidities 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 If yes, 

duration of 

problem 
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.i Loss of appetite    

24.j Irritability    

24.k Headaches    

24.l Memory problems    

24.n Difficulty concentrating    

24.m Numbness or tingling of hand or feet    

24.o Weakness of limbs    

24.p Difficulty 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 per day_______ 

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?   

Sl. 

No. 
Occupation No Yes 

If Yes, 

mention 

duration 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.g Tanning industry    

37.h Renovation Work          

37.i Metal Work/Welding  Casting    

37.j Printing    

37.k Car  repair        

37.l Battery Recycling/Smelting/Recycling      

37.n Ac mechanic    

37.m Radiator Repair       

37.o Plastics manufacturing      

37.p Ceramic Making    

37.q 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  e) None 
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SECTION F-RESIDENTIAL COMMERCIAL AND AUTOMOBILE PAINTERS 

39. How long have you been involved in painting occupation (in approx number of years)?  

40. How many days a week, are you involved in painting occupation? __________ 

41. On an average, how many hours a day, are you involved in painting occupation? _______ 

42. Where do you store the paint?  a) Home b) godown c) workplace d) others 

43. How do you usually mix the paints?  a) Premixed   b) Manually mixed c) Mechanically. 

44. Where do you usually mix the paints?  a) Home   b) godowns    c) workplace    d)others 

45. What do you do with the empty cans used to procure and store paints?  

a) Store materials    b) Throw away   c)  Buried  d )sell them   e)Given to rag pickers 

46. How do you paint?  a) Manual painting  b) electrical gun  c)sprayers d) others  _______ 

47. Do you use facemasks or any protective device to cover mouth and nostril, while painting? 

 a) Always    b) Most of the time   c) Sometimes d) Rarely e) Never. 

48. Do you use hand gloves or any other protective equipment for hand protection while 

painting?  a) Always  b) Most of the time  c) Sometimes  d) Rarely  e) Never. (If answer is 

“never” skip question no 50 and 51 ) 

49. What is the hand protective equipments used by you  made of a) Plastic  b) rubber c) paper 

d) others specify________ 

50. Is the hand protective equipments material permeable to liquids and fine solids?  a) Yes     b) 

No c) Don’t know 

51. Do you use any separate clothes, while involved in painting? a) Always b) Most of the time 

c) Sometimes d) Rarely e) Never. 

52. Do you use safety goggles or any other protective equipment for eye protection while 

involved in painting? a) Always b) Most of the time c) Sometimes d) Rarely e) Never. 

53. Do you use safety boots or any other protective equipment (safety shoes) while involved in 

painting? a) Always b) Most of the time c) Sometimes d) Rarely e) Never. 

54. How would you wash the paints off your hands and legs?        a) Water b) Soap with water  

c) 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  

 

57. Personal hygiene measures followed 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.c) Are facilities available for Showers in the work area?   

56.d) 
Are facilities available for laundering of work clothes by the 

workplace?  

  

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 

area? 

  

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 

INVESTIGATION 

 

GENERAL EXAMINATION 

 

Height______ Weight _______  

Pallor_____ Icterus_____ Cyanosis ______Clubbing _______ Pedal edema ____ 

Vitals :   Pulse___/min          

     

Blood Pressure 1(mm/Hg) Blood pressure 

2(mm/Hg) 

Average Blood pressure( 

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) ___________ (walking in straight line) _______ 

Visual-spatial (design copying) ________________________________________ 

Gait_______________ 

Motor Examination  

 Upper limb 

right 

Upper limb left Lower limb 

right 

Lower limb left 

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  

Sl No. 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 

contact: 

Dr.T.Mithula 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 participant …….………………………….…………Date 

………………….       

 

 

Signature of the investigator .…………...............……………… Date …………………. 
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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: ……………………………                Subject’s name: 

……………………………. 

Date of birth / Age: …………………............ 

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. I understand that my participation in the study is voluntary and that I and free to 

withdraw at any time, without giving any reason without my medical care and 

legal rights being affected. 

3. I 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 I withdraw from the trial. 
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I agree to this access. However, I understand that my identity will not be revealed 

in any information released to third parties or published (     ). 

4. I 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. I 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. 

 

Signature of the participant ……………………………………………. 

Date …………………………………. 

(Or Left Thumb Impression) 

 

 

 

Signature of Investigator …………………………………………….. 

Date ………………………………………… 

(Or Left Thumb Impression) 
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ANNEXURE -  4  

TAMIL VERSION QUESTIONAIRE WITH INFORMATION SHEET AND  
CONSENT FORM 

 
gFjp – A jdpg;gl;l (r%f) jfty;fs; 

 
1. gq;FngWgthpd; milahs vz; : 

2. gq;FngWgthpd; ngah;  : 

3. taJ    : 

4. fpuhkj;jpd; ngah; / thh;L  : 

5. ,lk; : m) fpuhkk; M) efuk; : 

 

6. jpUkz epiy   : 

m) jpUkzkhfhjth; M) jpUkzkdhth; ,) gphpe;J tho;gth; 

<)  tpthfuj;jhdth; c) tpjit (kidtpia ,oe;jth;) 

7. fy;tp     : 

8. FLk;gj;jpd; tif :  m) jdpFLk;gk; M) $l;L FLk;gk;  

,) tphpthf;fg;gl;l FLk;gk; 

9. FLk;gj;jpy; cs;sth;fspd; nkhj;j vz;zpf;if  : 

10. nkhj;j khj tUkhdk;  : 

11. taJ thhpahf FLk;gj;jpy; cs;sth;fspd; tptuk; : 

t. vz; taJ vz;zpf;if 

11. a 15 tajpw;F Fiwthf  

11. b 15 - 45 tajpw;Fl;gl;lth;fs;  

11. c 45 – 59 tajpw;Fl;gl;lth;fs;  

11. d 60 tajpw;F Nkw;gl;lth;fs;;  

 
  

rhl; vz ;   rp;vk;.rp. vz; HDSS ID No:  
milahs vz; 

 Ma;T elj;Jk; Njjp : 

fpuhkj;jpd; vz;  : 

thh;L vz; : 

njU ngah; : 

njhlh;G vz; : 
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gFjp - B ,Ug;gplk; (tPl;bd;) jfty;fs; 
 

12. tPl;bd; tiffs; m)fr;rh M)gf;fh ,)murhq;f cjtpNahL fl;ba (khdpa) tPL  

<) Fbir 

13. Nky; $iuapd; tif:  m) jfuk; M) XL ,) $iu <) rpnkz;l; $iu  

c) M];ngl;lh]; tPL;  

14. jiuapd; tif   m) rpnkz;l; G+rg;gl;lJ M) ily;]; Nghlg;gl;J ,) kz; 

G+rg;gl;lJ <) fspkz; 

15. Rtw;wpd; tif m) rpnkz;l; G+rg;gl;lJ M) ily;]; ,) Xiy Ntag;gl;lJ 

<) kz;  c) fspkz;zhy; G_rg;gl;lJ 

16. vg;NghJ cq;fs; tPL fl;lg;gl;lJ : 

17. cq;fs; tPl;il tz;zk; jPl;l ve;j tif nghUs; gad;gLj;jg;gl;lJ:   

m) Rz;zhk;G fyit  M) Xiy ,) nts;is rpnkd;l; <) tz;zk; G+rtpy;iy 

c)vzhky; C) vky;rd; ngapz;l; v) b];lk;gh; V) njhpatpy;iy 

18. fle;j 5 Mz;Lfspy; vj;jid Kiw cq;fs; tPl;bw;F tz;zk; mbf;fg;gl;lJ?... 

19. cq;fs; tPl;il xU ehspy; vj;jid Kiw ngWf;FtPh;fs; …………… 

20. cq;fs; tPl;il xU thuj;jpy; vj;jid Kiw ngWf;FtPh;fs; …………. 

21. cq;fs; tPl;bd; mUfpy; VNjDk; njhopw;rhiyNah my;yJ cw;gj;jp MiyNah 

cs;sjh?  m) Mk;   M) ,y;iy 

22. mjpf thfdq;fs; nry;Yk; rhiy / ngUQ;rhiyapd; mUfpy; trpf;fpwPh;fsh 

m) Mk; M) ,y;iy  Mk; vd;why; vt;tsT njhiytpy; ? ……..... 

 

gFjp – C clypy; cs;s Neha; Fwpj;j jfty;fs;  

23. cq;fSf;F VNjDk; RftPdk; cs;sjh? : m) Mk; M),y;iy 

Mk; vd;why;>fPo; Fwpg;gpl;Ls;s fl;lj;jpy; epug;gTk; : 

 Neha;fs; ,y;iy Mk; Mk; vd;why;> fhy 

msT 23a ,uj;j nfhjpg;G    

23b rh;f;fiu Neha;    

23c ,Uja Neha;    

23d kdepiy NfhshW    

23e ,Og;G Neha;    

23f ehs;gl;l rpWePuf Neha;    

23g ijuha;L FiwghL    

23h euk;G rhh;e;j ghjpg;G     

23i kw;wit    
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24. jw;rkak; cs;s kUj;Jt tpguk; (Fiwfs;) : 

t.vz; mwpFwpfs; ,y;iy Mk; Mk; vd;why;> vj;jid 

ehl;fshf (fhy 

msT) 

24a %r;R jpzwy;    

24b rspNahL $l ,Uk;gy;  

(>2 thuq;fSf;F Nky;) 

   

24c eikr;ry; /vhpr;ry; /Njhy; 

chpjy; /Njhy; my;yJ if> 

fhy; my;yJ Kfj;jpy; epw 

khw;wk;; 

   

24d thapy; ,Uk;gpd; Rit    

24e gy; typ    

24f vil Fiwjy;    

24g cly; Nrhh;T    

24h J}f;fkpd;ik    

24i grpapd;ik    

24j vhpr;ry;    

24k jiytyp    

24l Qhgfkwjp Nghd;w 

gpur;ridfs; 

   

24m ftdk; nrYj;Jtjpy; rpukk;    

24n if/fhy; gFjpapy; $r;rk; 

my;yJ kUj;jy; 

   

24o if/fhy;fspy; jsh;T /Nrhh;T    

24p cl;fhh;e;J vOtjpy; rpukk;    

24q fhydpfs; fOTjy;    

24r jiy thUtjpy; my;yJ 

rl;il gl;ld; mzptjpy; 

rpukk; 

   

24s mbtapw;wpy; typ    

24t Nfl;gjpy; Fiw    

24u Fkl;ly; /the;jp    

24v kyr;rpf;fy;    

24w %l;L typ    

24x kw;wit    
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gFjp – D Fbg;gof;fk; kw;Wk; Gifapiy gof;fj;ij fz;lwpa gad;gLj;jg;gLk;  

WHO tpd; msTNfhy; 

 

25. jw;rkak; rpfnul;> rpfhh;]; my;yJ igg;G gpbf;Fk; gof;fk; cs;sjh? 

m) Mk; M) ,y;iy (,y;iy vd;why; mLj;j Nfs;tp …..nry;yTk;)    

26. Gifapiy rhh;e;j nghUl;fis jpdKk; ePq;fs; Giff;;fpwPh;fsh?  m)Mk;      

M) ,y;iy 

27. Mk; vd;why;> ruhrhpahf xU ehspy; vj;jid gpbg;gPh;fs;? ………….. 

28. Mk; vd;why;> Gifapiy gpbf;Fk; gof;fk; vj;jid Mz;Lfshf cs;sJ? … 

29. jw;rkak; Gifapiyia> Gifahf gpbf;fhky; NtW VNjDk; Kiwapy; 

gad;gLj;JfpwPh;fsh?   m) Mk; M) ,y;iy   

30. Mk; vd;why;> xU ehspy; vt;tsT? 

31. Mk; vd;why;> Gifapy;yhky; Gifapiyia vj;jid Mz;Lfshf gad;gLj;jp 

tUfpwPh;fs;? ……….. 

32. NtW tifahd Nghij nghUs; gof;fk; cs;sjh? m) Mk; M) ,y;iy   

33. ePq;fs; gPh;> xapd; kw;Wk; rhuhak; (vhp) Nghd;wtw;iw vg;nghOjhtJ gad;gLj;jp 

cs;sPh;fsh?  m) Mk; M) ,y;iy  

34. Mk; vd;why;> fle;j 12- khjq;fspy; vj;jid ehl;fSf;F xU Kiw kJ 

mUe;jpdPh;fs;? 

m. jpdKk;  M. 5 -6 ehl;fs; /1 thuj;jpy; ,. 1 – 4 ehl;fs; / thuj;jpy;;  

<. 1 -3 ehl;fs; /1 thuj;jpy;  c. xU khjj;jpy; xUKiwahtJ     

35. fle;j 30 ehl;fspy; kJ mUe;jpdPh;fsh? m) Mk; M),y;iy    

36. fle;j 30 ehl;fspy; vj;jifa #o;epiyapy; xUKiwahtJ kJ mUe;jpdPh;fsh? 

m) vz;zpf;if : …………   M) njhpatpy;iy 
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gFjp – E  

37. <ak; Nghd;w cNyhfj;NjhL njhlh;Gila Ntiy my;yJ nghOJNghf;F 

epfo;r;rpapy; gq;F ngw;wPh;fsh?   

t.vz; mwpFwpfs; ,y;iy Mk; 
Mk; vd;why;> 

vt;tsT ehs;? 

37a 

 

Ml;Nlh nkf;fhdpf;];    

37b tptrhak; / ,lk; ngah;e;J 

tptrha gzp 

   

37c cNyhfk; tbj;jy;    

37d ,Uf;if (k) ehw;fhyp gOJ 

nra;jy; 

   

37e cNyhfj;ij cUf;FtJ    

37f fz;zhb nghUl;fis Cjp 

nra;tJ 

   

37g Njhy; njhopw;rhiy    

37h guhkhpg;G gzp    

37i cNyhf gzp / nty;bq; / 

cUthf;FtJ 

   

37j mr;rbj;jy;    

37k fhh; gOJ ghh;j;jy;    

37l Ngl;lhp gOJ ghh;j;jy; / 

cUthf;FtJ / 

kWgad;ghl;bw;F 

   

37m AC nkf;fhdpf;    

37n NubNal;lh; gOJ ghh;j;jy;    

37o gpsh];bf; cUthf;FtJ    

37p nruhkpf; nra;tJ    

37q nghki;ik nra;jy; (cNyhfk;)    

37r tPl;L nghUlfs; gOJ 

ghh;j;jy; / nghpa fl;Lkhd 

gzpfspy; kW cUtk; 

nfhLg;gJ 

   

37s gioa kz; ghidfSf;F 
tz;zk; jPl;Ljy; (czT 
Nrkpg;gjw;fhf) 

   

37t fl;bl njhopy;    

37u if njhiyNgrp gOJ 

ghh;j;jy; 

   

 

38. fPo; Fwpg;gpl;Ls;s nghUl;fspy; vitNaDk; jpdrhp gad;gLj;JfpwPh;fsh? 

m.fh[y;  M. Rh;kh ,. rpe;J}h; <. Kfg+r;R c. kw;wit   
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gFjp – F ngapz;l; njhopyhf kw;wk; Nkhl;lhh; thfdq;fSf;F tz;zk; jPl;LtJ 

 

39. ,e;j ngap;z;L mbf;Fk; njhopypy; vj;jid Mz;Lfshf <Lgl;L tUfpwPh;fs;? 

 (vj;jid Mz;Lfs;..........................) 

40. xU thuj;jpy; vj;jid ehl;fs;> ,j;jifa ngapd;bq; njhopypy; <LgLtPh;fs;? .. 

41. ruhrhpahf xU ehspy; vj;jid kzpNeuk; ,e;j ngapd;bq; njhopypy; <LgLtPh;;fs;? 

42. mt;thW gad;gLj;Jk; ngapz;il vq;F ghJfhj;J itg;gPh;fs;? 

m. tPl;by;  M. fplq;F ,. Ntiy nra;Ak; ,lj;jpy; <. kw;wit     

43. nghJthf ngapd;il vg;gb fyf;FtPh;fs;? 

m. Kd;djhfNt fye;jit M. ifahy; fyf;FtJ ,.fUtp nfhz;L 

fyf;FtJ    

44. nghJthf ve;j ,lj;jpy; ngapz;il fyf;FtPh;fs;? 

m. tPl;by;  M. fplq;F ,. Ntiy nra;Ak; ,lj;jpy; <. kw;wit     

45. fhypahd ngapz;L lg;ghit vd;d nra;tPh;fs;? 

m. fplq;fpy; M. ntspapy; vhpj;jy; ,. Gijj;jy; <. tpw;W tpLtJ

 c. J}a;ikahshplk; nfhLg;gJ    

46. vg;gb ngapd;L (tz;zk;) mbg;gPh;fs;? 

m. ifahy; mbg;gJ M. vyf;bhpfy; fd; ,. ];NgNuah;]; c. kw;wit   

47. cq;fs; tha;> %f;F Nghd;wtw;iw ghJfhf;f ngapd;L mbf;Fk; nghOJ Kfftrk; 

mzptPh;fsh? 

m. vg;NghJk; M. mbf;fb ,. vg;nghOjhtJ <. rpy Neuq;fspy; c. 

,y;iy   

48. ePq;fs; ngapd;l; mbf;Fk; nghOJ ifAiw Nghd;w ghJfhg;G rhjdq;fis 

gad;gLj;JtPh;fsh? 

m. vg;nghOJk; M.mjpfg;gbahd Neuj;jpy;  ,. rpy Neuq;fspy;  

<. vg;nghOjhtJ c. ,y;iy   

(vg;NghJk; ,y;iy vd;why; Nfs;tp vz; 50 kw;Wk; 51 Nfl;f Njitapy;iy) 

49. ePq;fs; gad;gLj;Jk; if – ghJfhg;G rhjdq;fs; ve;j tifia rhh;e;jJ? 

m. gpsh];bf; M. ug;gh; ,. fhfpjk; <. kw;wit    

50. mj;jifa ifAiw rhjdq;fs; jputk;> fbdkhd nghUl;fSf;fis ifahs 

Vw;wjh?  m. Mk;  M. ,y;iy  ,. njhpahJ   

51. ngapd;l; mbf;Fk; nghOJ> khw;W Mil gad;gLj;JtPh;fsh? 

m. vg;nghOJk; M.mjpfg;gbahd Neuj;jpy;  ,. rpy Neuq;fspy;  

<. vg;nghJjhtJ  c. ,y;iy   

52. ePq;fs; ngapd;l; mbf;Fk; NghJ fz; - ghJfhg;G cgfuzq;fis 

gad;gLj;JfpwPh;fsh? 
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m. vg;nghOJk; M.mjpfg;gbahd Neuj;jpy;  ,. rpy Neuq;fspy;  

<. vg;nghOjhtJ c. vg;nghOJk; ,y;iy    

53. ePq;fs; ngapd;l; mbf;Fk; nghOJ fhy;fSf;F ghJfhg;G fhyzpfis 

gad;gLj;JfpwPh;fsh? 

m. vg;nghOJk; M.mjpfg;gbahd Neuj;jpy;  ,. rpy Neuq;fspy;  

<. vg;nghOjhtJ c. vg;nghOJk; ,y;iy       

54. cq;fs; ifapy; kw;Wk; fhypy; cs;s ngapd;il vg;gb fOtPh;fs;? 

m. jz;zPh;  M. Nrhg; ePh; ; ,. kz;nzd;iz <. jpd;dh; c. 

kw;wit…  

 

55. cq;fSld; ngapd;l; mbf;Fk; Ntiy nra;Ak; egh;fs; ahUf;fhtJ VNjDk; 

ehs;gl;l clw; RftPdk; fle;j ehl;fspy; cs;sij mwptPh;;fsh? 

m) Mk;  M) ,y;iy    

Mk; vd;why; Fwpg;gplTk; 

56. jw;NghJ Ntiy nra;Ak; ,lj;jpy; cs;s trjpfs;  

t.vz;.  Mk; ,y;iy 

56a if fOt trjp cz;lh?   

56b czT mUe;Jk; ,lk; cz;lh?   

56c Fspg;gjw;fhd ,ltrjp cz;lh?   

56d Ntiy Neuj;jpy; gad;gLj;Jk; cilfis 

Rj;jk; nra;tjw;F Vw;w trjp cz;lh? 

  

 

57. fle;j ehl;fspy;,Wjpahf Ntiy nra;j ,lj;jpy; jdpegh; Rj;jk; /guhkhpg;G 

ifahsg;gl;ljh? 

t.vz;.  Mk; ,y;iy 

57a ngapd;l; mbj;J Kbj;jTld; if 

fOtpdPh;fsh? 

  

57b Ntiy nra;Ak; ,lj;jpy; Gif gpbg;gPh;fsh?   

57c czT rhg;gpLk; Kd; kw;Wk; 

Gifgpbg;gjw;F Kd; if fOtpdPh;fsh? 

  

57d Ntiy nra;Ak; nghOJ gad;gLj;Jk; 

cilia tPl;by; gad;gLj;JtPh;fsh? 

  

57e tPl;bw;F nrd;wTld; Fspj;jPh;fsh?   

 

 

gFjp –G Md;l;NuhNghnkl;hp> ghpNrhjid kw;Wk; Ma;tf Nrhjid 
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nghJthd ghpNrhjidfs; 

cauk; ………….. vil ……………. 

fUtk; ………….> raNdhrp]; ………………. fpsg;gpq;…………… 

ghjq;fspy; tPf;fk; …………….. 

capuZf;fs; : Jbg;G ………….. epkplq;fspy; 

 

,uj;j mOj;jk;  

msT 1 (mm/Hg) 

,uj;j mOj;jk;  

msT 2 (mm/Hg) 

ruhrhpahd ,uj;j 

mOj;j msT 

   

 

gy; <Wfspy; gh;Nlhdpay; thp ……. tha;top rsp mhpg;Gfs; ………… eLf;fk; …… 

Kiwahd ghpNrhjidfs; 

,Uja ghpNrhjid : …………….. 

Rthr ghpNrhjidfs; :…………….. 

tapW ghpNrhjidfs; :……………… 

kj;jpa euk;G ghpNrhjid : 

mwpKfk; (,lk;> egh;> Neuk;) ………………. 

epidT (nghUs;fis kPz;Lk; $wnra;tJ ) 

xUq;fpizg;G (tpuyhy; %f;if njhLk;gapw;rp ) …………………. 

  (Neuhf elf;fr; nra;jy;)  ………………….. 

fhl;rp ,lk; rhh;e;j Ez;zwpT (tbtikg;ig rhp ghh;j;jy; (m) tbtikg;ig 

rkhspj;jy;) eil ……………. 

if> fhy; ghpNrhjidfs;: 

 tyJ Nky; 

%l;L 

,lJ 

Nky;%l;L 

tyJ fPo; 

%l;L 

,lJ fPo; 

%l;L nkhj;jkhf     

njhdp     

rf;jp     

gpujpgypg;G     

ignrg;     

l;iunrg;     

RgpNdhl;lh;     

Koq;fhy;     

fZf;fhy;     

 

czhr;rpf;fhd ghpNrhjid 
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 tyJ Nky; 

%l;L 

,lJ 

Nky;%l;L 

tyJ fPo; 

%l;L 

,lJ fPo; 

%l;L 

mjph;Tfs;     

 

Ma;tf ghpNrhjidfs; 

t.vz;. ghpNrhjidfs; Njjp KbTfs; 

1. nkhj;j ,uj;j vz;zpf;if   

2. ,uj;j Kd;dzp epiy   

3. fphpNal;bdpd;   

4. v];[pgPb   
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vOj;Jg;g+h;tkhd jfty; gbtk; 

gq;Nfw;ghsh; ngahpd; Kjy; vOj;J …………… gq;Nfw;ghshpd; ngah; ……………. 

gpwe;j Njjp /taJ ……………….. 

 ePq;fs; ,e;j Ma;tpy; gq;F ngWtjw;F Kd; Ma;thsh; fPo;fz;litfis 

cq;fsplk; nrhy;ypapUf;f Ntz;Lk;. 

1. ,e;j Ma;tpd; Nehf;fk;> eilKiwfs;> kw;Wk; fhy msTfs; njhptpf;f Ntz;Lk;. 

2. ,q;F filg;gpbf;fg;gLk; eilKiwfs; midj;Jk; Ma;tpw;F cl;gl;lit. 

3. vjph;ghh;f;fg;gLk; Mgj;Jfs;> mnrsfhpaq;fs; kw;Wk; ed;ikfs; gw;wp 

vLj;Jiuj;jy;. 

4. ,ufrpaj;jd;ik vg;gb ghJfhf;fg;gLk; vd;W vLj;Jiuj;jy;. 

 

Muha;r;rpahsh; NkYk; njhpag;gLj;JtJ: 

1. ,e;j Ma;tpdhy; VNjDk; fhaq;fs; Vw;gl;lhy; ,og;gPNlh kUj;Jt cjtpNah 

toq;fg;gl khl;lhJ. 

2. vjph;ghuhky; Vw;gLk; Mgj;Jfis vLj;J ciuj;jy;. 

3. cq;fs; gq;Nfw;ig Ma;thsh; vg;nghOJ Ntz;LkhdhYk; epWj;jyhk;. 

4. ve;j njhifAk; toq;fg;gl khl;lhJ. (cjtp njhif) 

5. ,e;j Ma;tpy; ePq;fs; gq;Nfw;gij vg;nghOJ Ntz;LkhdhYk; epWj;jpf;nfhs;syhk;. 

 ePq;fs; gq;Nfw;f tpUg;gg;gl;lhy; vOj;Jg;g+h;tkhd jfty; xg;Gjy; gbtj;jpy; 

ifnahg;gkpl Ntz;Lk;. 

 fPNo nfhLf;fg;gl;Ls;s fl;lq;fspy; (bf;) nra;aTk;. 

1. ehd; ………(Njjp) md;W Ma;T jfty; gbtj;ij gbj;J> mjpy; ,Ue;j 

jfty;fis ed;F Ghpe;J nfhz;Nld; kw;Wk; vdf;F Nfs;tpfs; Nfl;f tha;g;G 

fpilj;jJ vd;W cWjpgLj;Jfpd;Nwd;. ( ) 

2. ,e;j Ma;tpy; vd; gq;F jd;dhh;tkhdJ vd;gij Ghpe;J nfhz;L> ehd; ve;j 

Neuj;jpYk; ,e;j Ma;tpypUe;J tpyfpdhYk;> mJ vd; kUj;Jt rpfpr;iriaNah 

my;yJ vdJ rl;l chpikfisNah ghjpf;fhJ vd;gij Ghpe;J nfhz;Nld;.( ) 

3. ed;ndwpf; FOtpdNuh kw;Wk; xOq;F elbtf;if FOtpdNuh vd;Dila kUj;Jt 

gjpNtl;L tptuq;fis ,e;j Ma;tpw;fhfTk; tUq;fhyj;jpy; VNjDk; Ma;tpw;fhfTk; 

gad;gLj;j vd;Dila mikjpia ngw Njitapy;iy vd;gijAk;> ehd; ,e;j 

Ma;tpypUe;J tpyfpdhYk;> vd;dplkpUe;J ngwg;gl;l Fwpg;Gfis gad;gLj;jp 

nfhs;syhk; vd;W mwpe;J nfhz;Nld;. Mdhy; ,e;j Ma;tpy; gad;gLj;jpa 

vd;Dila tptuq;fis %d;whk; eghplNkh my;yJ xU gbg;ghfNth ntspapLk; 

NghJ vd;Dila milahsq;fs; midj;Jk; kiwf;fg;gLk; vd;gij Ghpe;Jf; 

nfhz;Nld;. ( ) 
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4. ,e;j Ma;tpy; gad;gLj;jpa tptuq;fs; kw;Wk; ,e;j Ma;tpd; KbTfs; kUj;Jt 

mwptpay; Muha;r;rpf;fhf gad;gLj;Jtjw;F ve;j jilfSk; ,y;iy vd;gij 

xg;Gf; nfhs;fpNwd;. ( ) 

5. ehd; ,e;j Ma;tpy; gq;F ngw xg;Gf; nfhs;fpNwd;. ( ) 

   

,e;j Ma;T rk;ke;jkhf VNjDk; re;Njfq;fs; my;yJ Nfs;tpfs; 

,Ue;jhy; lhf;lh;. kpJsh. G 9487851556 my;yJ lhf;lh;. ntq;fluhfth 

9443109044 ,th;fis njhlh;G nfhs;syhk;. 

   

,e;j Ma;tpy; gq;Nfw;gJ Kw;wpYk; jd;dpr;irahdJ. ,e;j 

Ma;tpypUe;J ePq;fs; tpyfpdhy; mguhjNkh my;yJ ePq;fs; ngw;Wf;nfhz;L 

te;j rYiffSf;F ve;j ghjpg;Gk; Vw;glhJ. 

 

gq;Nfw;ghshpd; ifnahg;gk; : ………………………… 

Njjp : ………………………  

 

 

 

Ma;thshpd; ifnahg;gk; ……………….. 

Njjp ……………………. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

,lJ ngUtpuy; 
Nuif 

rhl;rpapd; ,lJ 
ngUtpuy; Nuif 
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jfty; jhs; 

,J jftywpe;j xg;Gjy;jfty; jhs; 

taJ te;NjhUf;F nghUe;Jk; (18 taJf;F Nkw;gl;lth;fs;) 

 gpd;tUk; jfty;fs; ,e;j Muha;r;rpia Fwpj;Jk; kw;Wk; cq;fs; gq;Nfw;G 

Fwpj;Jk; nfhLf;fg;gl;Ls;sJ. 

,e;j gbtj;ij ftdkhf gbj;J Nfs;tpfs; ,Ug;gpd; Nfl;fTk;> Nfs;tpfs; Nfl;f 

tha;g;G nfhLf;fg;gLk;. cq;fs; Nfs;tpfSf;F gjpy; mspf;fg;gLk;. ,e;j jfty; 

jhspd; xU khjphp cq;fSf;F nfhLf;fg;gLk;. 

 cq;fs; gq;Nfw;G jd;dhh;tkhdJ. Ma;tpypUe;J jhq;fs; vg;nghOJ 

Ntz;LkhdhYk; tpyfpf; nfhs;syhk;. 

 

Ma;tpd; Nehf;fk; : 

 jkpo;ehl;bYs;s> NtY}h; khtl;l fpuhkGuk; kw;Wk; efh;Guj;jpy;trpf;Fk; ngapd;l; 

mbf;Fk; Ntiy nra;gthpd; ,uj;jj;jpy; <a jhjpd; msT cah;e;jpUg;gjpdhy; clypy; 

Vw;gLk; tpisTfis fz;lwptJ> ,e;j Ma;tpd; Nehf;fkhFk;. 

 

gp;d;gw;wg;gLk; eltbf;iffs;: 

 Ma;tpy; ,uj;j Nrfhpg;G nra;ag;gLk;. rpy Nfs;tpfs; Nfl;fg;gLk; kw;Wk; 

tpiuthd cly; ghpNrhjidAk; nra;ag;gLk;. 

 

Ma;thsh; te;J fPNo Fwpg;gpl;litfis nra;thh;: 

1. cq;fsplk; 8 kpy;yp ypl;lh; ,uj;jk; cq;fs; euk;gpy; Crpia nrYj;jp 

Rfhjhukhd Kiwapy; vLf;fg;gLk;. 

2. Ma;thsh; Neh;fhzy; %yk;> cq;fspd; r%f nghUshjhu tptuq;fs;> kUj;Jt 

tuyhW> njhopy; tuyhW> Ntiyapy; Kd;ndr;rhpf;if eltbf;iffs; Mfpait 

Nfl;fg;gLk;. Neh;fhzy; 10 epkplq;fs; Vwf;Fiwa MFk;. 

3. jq;fspd; jdpAhpikia kjpj;J cly; ghpNrhjid nra;ag;gLk;. 

4. cq;fspd; cly;vil kw;Wk; cauk; msntLf;fg;gLk;. 

 

vjph;ghh;f;fgLk; njhif: vJTk; ,y;iy. 

,e;j Ma;tpy; gq;F ngWtjhy; Vw;gLk; rpukq;fs; kw;Wk; Mgj;Jfs; gw;wpa 

tpsf;fq;fs;:  ,e;j Ma;tpy; vLf;fg;gLk; eilKiwfspd; epkpj;jk; nghpa Mgj;J 

vJTk;,y;iy. ,uj;jk; vLf;Fk; NghJ typ ,Uf;fyhk;. rpyUf;F ,jdhy; kaf;fk; 

cz;lhfyhk;. ,jdhy; nghpa Mgj;J vJTk; ,y;iy. 

 

vjph;ghuhj Mgj;J: vJTk; ,y;iy. 
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Ma;tpy; vjph;ghh;f;fgLk; ed;ikfs;: 

 Ma;tpy; gq;F ngWtjpd; %yk;> jq;fspd; ,uj;jj;jpy; cs;s <aj;jpd; mst 

epiyia kl;Lkpy;yhky; jq;fspd; cly; epiyiaAk; njhpe;Jf; nfhs;syhk;. xU 

Ntis VjhtJ gpur;rid jq;fSf;F ,Ue;jhy; rhl; my;yJ rp.vk;.rp. kUj;Jtkidf;F 

Nkw;ghpe;Jiu nra;ag;gLk;. 

 

,e;j Ma;tpd; %yk; tpisAk; ed;ikfshdit : 

 ntF fhykhf ngapz;by; cs;s <aj;jpd; ntspg;ghLfshy; Vw;gLk; cly;ey 

ghjpg;Gfs; gw;wpa Ghpjy; mjpfhpf;Fk;. ,e;j Ma;tpy; fpilj;j jfty; %yk; <aj;jpd; 

ntspg;ghLfspdhy; tUk; Neha;fis jtph;f;f Kaw;rp vLf;fyhk;. <ak; fye;j ngapd;l; 

kw;Wk; ,ju er;R ,uhradq;fs; gad;gLj;JNthh;f;F> ,e;j Ma;tpd; KbTfis 

topfhl;Ljy;fshf jpl;lkpl;L ghpe;Jiu nra;ayhk;. 

 

khw;W rpfpr;ir fpilf;fpwJ : nghUe;jhJ 

ve;j #o;epiyapy; Ma;thsh; jq;fis Ma;tpypUe;J tpyf;Fthh;: vJTk; ,y;iy. 

 

ePq;fs; Ma;tpypUe;J tpyfpf; nfhs;s tpUk;gpdhy; vd;d elf;Fk; : 

 cq;fs; jfty;fspd; KbTfs; mopf;fg;gl;Lk; kw;Wk; cq;fs; jfty;fs; 

Kbtpy; Nrh;f;fg;glhJ. 

jfty; njhlh;Gf;F : 

,e;j Ma;it Fwpj;J Nfs;tpfs; ,Ue;jhy; njhlh;G nfhs;s jaq;f Ntz;lhk;.             

Dr.T. Mithula Cell – 9487851556. NkYk; jfty; mwpa fpwp];Jt kUj;Jt fy;Y}hpapd; 

epWtd tpkh;rd FOtplk; ,e;j njhiyg;Ngrpapy; 0416 – 2284207 njhlh;G nfhs;syhk;. 

ufrpaj;jd;ik: Muha;r;rp gjptpy; cs;s jq;fspd; jdpg;gl;l jfty;fs; ufrpaj;jd;ik 

fhf;fg;gl fhuzj;jpw;Fy; vy;yh Kaw;rpAk; vLf;fg;gLk;. 

jdpAhpik: rl;lj;jpd; gb> jq;fspd; jfty; fpwp];jt kUj;Jt fy;Y}hp (m) murhq;fk; 

fpwp];Jt kUj;Jt fy;Y}hp epWtd tpkh;rd FO MfpNahhplk; gfpuyhk;. 

rhl;rpapd; ifnaOj;J : …………………………………………..… 

 

Njjp : ……………. Ma;thsh; ifnaOj;J: …………….. Njjp :………………. 
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ANNEXURE – 5 
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