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ABSTRACT:  

Background: Traffic police personnel have the unenviable task of standing at busy junctions and regulating vehicular movement. 

The occupational hazard they face is constant exposure to polluted air. They are identified to be at a higher risk of exposure to air 

pollution and its contaminants such as lead.  

Materials and Methods: A total of 63 subjects (43 traffic police personnel & 20 controls) participated in this study. The traffic 

police personnel were from seven different traffic zones of Dehradun. The subjects were 22 to 60 years of age and controlling traffic 

from 3 months to 12 years, 8 hours a day, 6 days a week. Controls were taken from the healthy individuals, who were residing in 

comparatively very low traffic areas. An informed consent was obtained from all the participants. They were asked to fill a 

questionnaire which included the details regarding their education, dietary habits, dinking water supply, type of housing, residing 

locality, medical history including use of over-the-counter or any other medication especially Ayurvedic/herbal medications. The 

participants were divided into two groups. 

Results:  Comparison of two groups using Student’s t test showed significantly elevated blood lead level in Group I as compared to 

the Group II (traffic police vs healthy controls) (p<0.05). Further, we compared the blood lead levels of traffic police personnel 

posted in different traffic zones of Dehradun. One traffic policeman posted in Interstate Bus Terminus (ISBT) area showed high 

blood lead level (>10 μg/dl) while all the traffic police personnel from Vasant Vihar area had blood lead level <3.3 μg/dl.  
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Conclusion: Blood Lead levels are gradually falling in the general population but still more studies are required to elucidate the 

prevalence of lead toxicity in general population as well as in traffic police personnel. 

Keywords: Lead, toxicity, traffic police, exposure 

 

Introduction 

Lead has been mined and used by mankind for 6,000 years, and the history of lead poisoning is nearly 2,500 years old. 

In 200 BC the Greek physician Dioscorides observed that “lead makes the mind give way.” In the beginning of the 19th 

century, lead poisoning was found largely as an occupational disease of adults. Lead poisoning is now well documented 

and persists as a major public health problem throughout the world [1]. Globally it is an abundantly distributed, 

important yet dangerous environmental chemical [2]. Lead poisoning is also called ‘plumbism’. This is because of the 

ill effect of lead and lead-containing materials on various organs. It affects multiple systems and has role in the 

production of reactive oxygen species (ROS).Lead is a recognized environment pollutant. Lead in petrol has caused 

more environmental lead exposure than any other source. The World Health Organisation (WHO) estimates that 1.2 

crore people are over exposed to lead and 99% of the most serious cases are in the developing world. Several studies 

identified various biomarkers of lead (Pb) toxicity. Study undertaken by George foundation in six major cities of India 

reported that 40.2 %of adults and 51.4 % of children had BLL>10 μg/dl [3].Lead gets absorbed through lungs, intestine 

and skin. Blood lead level rise rapidly after a recent exposure [4].The absorption, storage and excretion of lead, modify 

the blood lead concentration in the body and therefore its effects. It gets accumulated in red blood cells (RBCs) and 

other organs. Lead enters the foetus from the mothers’ blood. Once it gets accumulated in the brain, it cannot be 

removed. Lead is also stored in bones for a long period. In petrol, it is used as tetraethyl lead. It is commonly found in 

ceiling dust at home [5]. A recent World Health Organization (WHO) global burden of disease estimate found that lead-

induced mild mental retardation amounts to 9.8 million disability-adjusted life years (DALYs), while in comparison, 

the burden of cardiovascular disease results in 3.1 million DALYs each year[6]. Much research over the last 30 years 

has demonstrated adverse health effects of moderately elevated blood lead levels, i.e. below 25 mg/dl. The permissible 

exposure level in the ambient (air, water, soil, etc.) environment, as well as in the working environment, has therefore 

been progressively lowered [7-11].The blood lead levels in adults have been reported in Jodhpur city of India [12]. 

Traffic policemen have been previously identified as at a higher risk of environmental air pollution including lead 

toxicity due to exposure to atmospheric lead contaminants [13] to which combustion of leaded petroleum was a 

significant contributor prior to it being unleaded [14]. In 2002, Amarasinghe compared blood lead levels among traffic 

police and non-traffic policemen and women. Though his analysis revealed both groups to have elevated blood lead 

levels, there was no statistically significant difference between the two groups 15]. The present study, the first of its 

kind in Uttarakhand was carried out to determine the effect of environment exposure on levels of lead in traffic police 

personnel as they constitute a high risk group to lead exposure. 

Aim and Objectives: 

The aim of our study was to assess the levels of lead in traffic police personnel, as they constitute a high-risk group to 

lead exposure 
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Materials and Methods:  

A total of 63 subjects (43 traffic police personnel & 20 controls) participated in this study. The traffic police personnel 

were from seven different traffic zones of Dehradun. The subjects were 22 to 60 years of age and controlling traffic 

from 3 months to 12 years, 8 hours a day, 6 days a week. Controls were taken from the healthy individuals, who were 

residing in comparatively very low traffic areas. An informed consent was obtained from all the participants. They were 

asked to fill a questionnaire which included the details regarding their education, dietary habits, dinking water supply, 

type of housing, residing locality, medical history including use of over-the-counter or any other medication especially 

Ayurvedic/herbal medications. Prior to start of the study, permission was obtained from Ethical Review Committee of 

the Institute. An informed consent was obtained from all the participants. Guidelines of Helsinki (2013) were followed 

for human analysis [16]. 

Blood samples were collected from all participants by aseptic technique. 5 ml blood was collected and was quickly 

transferred to test tubes already containing EDTA anticoagulant. Blood lead level was estimated by using lead care II 

blood lead analyzer (Magellan Diagnostics USA, The Lead Care II System). 

Statistical analysis 

Descriptive statistical analyses were performed using SPSS software (version 20, 2008). Data were summarized as 

Mean ± SD of Groups (cases vs controls) compared by unpaired or independent t test. 

Observation and Results  

The participants were divided into two groups, Group I comprising of 43 traffic police personnel working in field and 

Group II of 20 age & gender matched healthy controls. Table 1 summarizes the mean level of blood lead in the two 

groups. Comparison of two groups using t test showed significantly elevated blood lead level in Group I as compared to 

the group II (p<0.05). Further, we compared the blood lead levels of traffic police personnel posted in different traffic 

zones of Dehradun. The results are summarized in table 2. As shown in the table, 1 traffic policemen showed blood lead 

level >10 μg/dl and he was posted in Interstate Bus Terminus (ISBT) area. Commercial area ISBT registered poor air 

quality levels in a recent data released by Uttarakhand Pollution Control Board (UPCB) for the period between January 

and September, 2017, with an average particulate matter 10 (PM 10) levels at 282.493 µg/m3. The traffic police 

personnel from Vasant Vihar area had blood lead level <3.3 μg/dl. This area is a relatively clean, green and low traffic 

congestion area of Dehradun.  

 

Table 1: Comparison of blood lead levels (mean ± SD) in Group I vs Group II 

Parameters 

Group I 

(n=43) 

Group II 

(n=20) 

p value 

Mean 
Standard 

Deviation 
Mean 

Standard 

Deviation 

Blood Lead 

level (μg/dl) 
3.47 1.45 2.15 1.16 0.0007 
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Table 2: Lead content in the blood samples of Traffic Police personnel posted in different areas of Dehradun  

S. 

No. 

Groups Blood lead level 

<3.3 μg/dl 

Blood lead level 

3.3-10 μg/dl 

Blood lead level 

 >10 μg/dl 

n %age n %age n %age 

1 Kargi Chowk 

(n=10) 

7 70 3 30 0 0 

2 Race Course 

(n=3) 

2 66.7 1 33.3 0 0 

3 ISBT (n=4) 3 75 0 0 1 25 

4 Clock Tower 

(n=6) 

5 83.3 1 16.7 0 0 

5 Vasant Vihar 

(n=6) 

6 100 0 0 0 0 

6 Prem Nagar (n=7) 5 71.4 2 28.6 0 0 

7 Garhi Cant (n=7) 5 71.4 2 28.6 0 0 

 

Discussion  

There is increased evidence that health may be harmed by chronic exposure to lead present in the environment at the 

levels insufficient to produce classical symptoms of lead poisoning [17, 18]. Air pollutants generated from traffic and 

industrial plants are believed to be one of the major causes of DNA damage in living species. As a result of rapid 

urbanization, air pollution and environmental quality deterioration our daily lives and ecosystem have been affected. 

Under these circumstances, humans, plants and animals might suffer from various damages. Traffic policemen are 

heavily exposed to vehicle exhausts during traffic control and other outdoor activities [19]. In our study we found an 

increase in the blood lead levels in traffic police as compared to the controls (3.47± 1.45 μg/dl vs 2.15± 1.16 μg/dl) 

although the levels were within in the normal range. We also found that traffic policemen working in ISBT area of 

Dehradun had higher lead levels while those posted in Vasant Vihar had lower content of lead in their blood. These 

differences may be due to exposure to air, which contains dust particles rich in lead and non polluted area viceversa. To 

our knowledge, no previous study has reported blood lead levels in Dehradun area.    

The levels found in our study were less than the previously reported studies from Pakistan which documented higher Pb 

levels in traffic wardens [20, 21]. Another study in Alexandria, Egypt reported that their traffic constables had a higher 

blood lead level [22]. The higher levels of lead in Egypt and Karachi might be due to increased industrialization and 

urbanization. Traffic police personal have the unavoidable task of standing at busy junctions and regulating vehicular 

movement. In a comparable study from Nigeria, the lead level was high in wardens than controls [23]. A previous study 

in Madras, India, showed  a non-vegetarian diet and job category remained the strongest predictors of blood lead level 

(p < 0.05), while smoking, alcohol consumption, and duration of employment were not significantly correlated with 

blood lead levels.  They conclude that continued use of leaded gasoline probably plays a dominant role in determining 

blood lead levels in Madras [24]. The occupational hazard they face is constant exposure to polluted air. It results in 

elevated lead content in blood that affects all organs and functions of the body to varying degrees. 
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Conclusion: Blood Lead levels are gradually falling in the general population still further measures need to be adopted 

to limit use of lead in our day to day life. In high risk group such as traffic police lead toxicity and exposure may be still 

prevailing. Hence, more studies are required to elucidate the prevalence of lead toxicity in general population as well as 

in traffic police. 

Acknowledgements: The authors are grateful to Honorable Chairman, Shri Guru Ram Rai Education Mission for his 

constant support and guidance in pursuing such research works in our Institute. We are also indebted to the staff of the 

Department of Biochemistry, SGRR Institute of Medical and Health Sciences for their technical assistance. Our special 

thanks to. Dr Sadanad Date, SSP Dehradun and Mrs Renu Lohani, CO traffic police, Dehradun city for their constant 

support. 

Compliance with Ethical standards 

Conflict of Interest: None. 

 

References: 

1. Hameed Ur Rehman, Farhan, Ali Rehman, Baharullah Khattak, Abdul Khaliq, Saira Shams and Amir Atlas. Estimation 

of Lead (Pb) in the Blood of Road Shopkeeper of KPK, Pakistan. World Appl. Sci. J 2015; 33 (8): 1380-1382. 

2. Mahaffey KR. Environmental lead toxicity: nutrition as a component of intervention. Environ Health Perspect.1990; 

89:75–78. 

3. Goldstein GW,Asbury AK,Diamon I. Pathogenesis of lead encephalopathy;uptake of lead and reaction of brain 

capillaries. Arch Neuril 1974;31:382-9. 

4. George AM. Proceedings of international conference on Lead poisoning prevention and treatment, 8, 9 Feb 1999, 

Bangalore. 

5. Debjit Bhowmik1 , K. P. Sampath Kumar2 , M. Umadevi. Lead Poisoning- The Future of Lead’s Impact Alarming on 

Our Society. THE PHARMA INNOVATION. Vol. 1 No. 6 2012. 

6. Fewtrell LJ, Pruss-Ustun A, Landrigan P, Ayuso-Mateos JL. Estimating the global burden of disease of mild mental 

retardation and cardiovascular diseases from environmental lead exposure. Environ Res. 2004;94:120–33. 

7. Inorganic lead. Geneva, World Health Organization, 1995 (Environmental Health Criteria, No. 165). 

8. Hunter D. The disease of occupations. Sevenoaks, Hodder & Stoughton, 1978. 

9. Winder C. The developmental neurotoxicity of lead. Lancaster, England, MTP Press, 1984. 

10. Preventing lead poisoning in young children: a statement by the Centers for Disease Control and Prevention. Atlanta, 

GA, Centers for Disease Control and Prevention, 1991.  

11. Reducing lead exposure in Australia: risk assessment and analysis of economic, social and environmental impacts. 

Canberra, Australian Government Publishing Service, 1994. 

12. Chambial S, Shukla KK, Dwivedi S, Bhardwaj P, Sharma P. Blood Lead Level (BLL) in the Adult Population of 

Jodhpur: A Pilot Study. Ind Jou Clin Biochem. 2015;30(3):357-359.  

13. Mortada WI, Sobh MA, El-Defrawy MM, Farahat SE. Study of lead exposure from automobile exhaust as a risk for 

nephrotoxicity among traffic policemen. Am J Nephrol. 2001; 21(4):274–9. 

14. Eisenreich SJ, Metzer NA, Urban NR, Robbins JA. Response of atmospheric lead to decreased use of lead in gasoline. 

Environ Sci Technol. 1986;20(2):171–4. 



Indian Journal of Basic and Applied Medical Research; September 2018: Vol.-7, Issue- 4, P. 59 - 64 

64 

www.ijbamr.com   P ISSN: 2250-284X , E ISSN : 2250-2858 

 

15. Amarasinghe, JNP. Blood lead levels of traffic policeman in the city of Colombo. PGIM Theses and Dissertations 

2002; Available from: http://pgim.srilankahealthbiblio.org/handle/123456789/19978 

16. Helsinki (WMA Declaration, 2013). Ethical Principles for Medical Research Involving Human Subjects. Available at 

URL: http://www.wma.net/en/30publications/10policies/b3/index.html. Retrieved on 20th March, 2015. 

17. Goswami K,Banerjee SK,Ali S,Bhattacharya B. Ascorbic acid therapy in lead exposed jwellery workers of 

Bangladesh.Showa Univ J Med Sci.2001;13(1):11-6. 

18. Mazumadar I, Goswami K. Chronic exposure to lead: a cause of oxidative stress and altered liver function in plastic 

industry workers in kolkata, India. Indian J Clin Biochem. 2014 Jan;29(1):89-92. doi: 10.1007/s12291-013-0337-9. 

19. Pervez A, Ahmed F, Aisha NM , Idrees S, Ullah MI, Ahmad MZ  and Hassan MJ.Detection of DNA damage in lead 

(Pb) exposed city traffic wardens in Pakistan. Afri Jou Biochem Resar.2015;9(4):61-66. 

20. Agha F, Sadaruddin A, Khatoon N.Effect of environmental lead pollution on blood lead levels in traffic police 

constables in Islamabad. Pakistan. J. Pak. Med. Assoc.2005; 55:410-413. 

21. Sadaruddin A, Agha F, Khatoon N, Sultana K .Blood lead levels in young children in Chakshahzad, Islamabad. J. Pak. 

Med. Assoc.1995; 45:215-218. 

22. Zaki A, El-Shazly M, Abdel-Fattah M, El-Said K, Curtale F.Lead toxicity among working children and adolescents in 

Alexandria, Egypt. Eastern. Mediterranean. Health. J.1998; 4(3):520-529. 

23. Ogunsola OJ, Oluwole AF, Asubiojo OI, Durosinmi MA, Fatusi AO, Ruck W. Environmental impact of vehicular 

traffic in Nigeria: health aspects. Sci. Total. Environ.1994; 146-147:111-116. 

24. Potula VV, Hu H. Occupational and Lifestyle Determinants of Blood Lead Levels among Men in Madras, India. Int J 

Occup Environ Health. 1996 ;2(1):1-4. 

 


