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Sampling and Measuring Blood Biomarkers 

 

Assessment of Respiratory Exposure 

Statistical Analysis 
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Results 

Table 1. Frequency Distribution of Demographic Variables and Particles Density 

variable group Mean(SD) Min-Max 

Age)year( 
Exposed 29.45(4.78) 22-40 
Unexposed 31.27(6.75) 21-48 

Distance from the main street 
)meter( 

Exposed 238.53(259.86) 2-1500 
Unexposed 176.49(183.26) 5-1000 

The level of exposure to traffic 
pollution in a week (day) 

Exposed 1.86(4.66) 0-30 
Unexposed 5.33(5.47) 0-20 

Work experience in the present 
unit  ) year( 

Exposed 3.81(1.57) 1-7 

Unexposed 4.73(3.65) 1.16 

Work experience  ) year( 
Exposed 7.36(4.06) 1-18 
Unexposed 6.45(4.4) 1-22 

Body Mass Index)BMI( 
Exposed 25.88(4.68) 16.14-41.65 
Unexposed 26.39(3.72) 17.82-34.86 

Cytolysis  blood pressure 
Exposed 111.95(11.5) 80-140 
Unexposed 114.9(7.58) 100-130 

Diastolic blood pressure 
Exposed 73.83(7.86) 60-90 
Unexposed 74.12(8.29) 60-90 

Physical activity 
Exposed 8043.61(13186.85) 198-106400 
Unexposed 2573.67(2733.82) 66-15975 

Concentration of respirable particles 2.73(9.55) 0.25-82.84 

Table 2. Frequency Distribution of Lipid Parameters Based on the Standard in the Exposed Group 

Variable  Frequency Percent% 

Cholesterol 

<200 61 79.2 

200-240 10 13 

>240 6 7.8 

HDL 
40> 77 100 

40-60 0 0 
60< 0 0 

Tri glyceride 

<200mg/dl 54 70.1 

200-400mg/dl 20 26 

>400mg/dl 3 3.9 

LDL 
155> 76 98.7 
155< 1 1.3 

Total   
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Table 3. Frequency Distribution of Density of the Lipid Parameters and Investigating Their Relationship with the Exposed Group 

Variable Group Mean(SD) Min-Max P-Value 

Cholesterol 
Exposed 172.78(40.72) 81-308 

0.957* 
Unexposed 172.39(37.18) 98-267 

Triglyceride 
Exposed 176.79(118.41) 46-764 0.013** 

Unexposed 129.03(84.81) 0/8-508  

HDL 
Exposed 44.73(11.29) 20-70 

0.034* 
Unexposed 40.59(9.66) 11-58 

LDL 
Exposed 92.78(28.54) 14.8-155.2 

*0.052 
unexposed 103.36(31.76) 21.2-176/8 

**Mann-whithney U test  

* Significance level 0/05    

Significance level 0/01 

T-test* 

Table 4. Correlation of Fat Parameters with Quantitative Data in the Exposed Group 

Respirable 
particles 

Inhalable 
particles 

Diastolic blood 
pressure 

Systolic blood 
pressure 

Work 
experience 

BMI Variable 

-0.047 0.049 *0.248 *0.253 0.032 **0.389 R 
Cholesterol 

0.682 0.67 0.03 0.027 0.784 0.000 P-value 
-0.047 0.104 0.183 **0.293 0.126 **0.429 R 

Tri glyceride 
0.682 0.37 0.11 0.01 0.275 0.000 P-value 
0.061 0.043 *0.236 0.158 0.042 **0.331 R 

HDL 
0.598 0.711 0.039 0.171 0.718 0.003 P-value 
-0.123 -0.012 0.105 0.07 0.055 0.064 R 

LDL 
0.287 0.919 0.365 0.546 0.637 0.579 P-value 

Significance level 0/05 

significance level 0/01 

Table 5. Investigating the Relationship between Density of Lipid Parameters and Smoking in the Two Groups 

Parameter 
Smoker 

Number (%) 
cholesterol 

(mean)standard 
(deviation) 

Tri glyceride 
)mean)standard 

(deviation( 

HDL 
)mean)standard 

(deviation( 

LDL 

)mean(standard 

(deviation( 

Yes 8(6.25) 174.87(20.23) 129.62(57.94) 38(8.94) 110.95(22.43) 

No 120(93.75) 172.47(40.18) 159.63(110.95) 43.41(10.88) 96.06(30.48) 

P-Value 0.87 0.63 0.17 0.18 

 

. 

 

Discussion 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

oh
.s

su
.a

c.
ir

 o
n 

20
25

-1
2-

12
 ]

 

                               5 / 8

https://aoh.ssu.ac.ir/article-1-96-en.html


Roshanaee A, et al. | Archives of Occupational Health | Volume 2 | Issue 3 | July 2018 | 184-91. 

189  [
 D

ow
nl

oa
de

d 
fr

om
 a

oh
.s

su
.a

c.
ir

 o
n 

20
25

-1
2-

12
 ]

 

                               6 / 8

https://aoh.ssu.ac.ir/article-1-96-en.html


Dust Exposure & Lipid Profile 

190 

 

Conflict of interest 

 

Acknowledgements 

 

References 

1.Zhao X, Sun Z, Ruan Y, Yan J, Mukherjee B, Yang F, et al. 

Personal black carbon exposure influences ambulatory blood 

pressure air pollution and cardiometabolic disease (aircmd-china) 

study. Hypertension. 2014;63(4):871-7. 

2.Schwartz J, Dockery DW. Increased mortality in philadelphia 

associated with daily air pollution concentrations. American review 

of respiratory disease. 1992;145(3):600-4. 

3.Chen Y-S, Sheen P-C, Chen E-R, Liu Y-K, Wu T-N, Yang C-Y. 

Effects of asian dust storm events on daily mortality in Taipei, 

Taiwan. Environmental research. 2004;95(2):151-5. 

4.Kwon H-J, Cho S-H, Chun Y, Lagarde F, Pershagen G. Effects of 

the asian dust events on daily mortality in Seoul, Korea. 

Environmental research. 2002;90(1):1-5. 

5.Englert N. Fine particles and human health—a review of 

epidemiological studies. Toxicology letters. 2004;149(1):235-42. 

6.Pope CA, Dockery DW. Epidemiology of particle effects.  Air 

pollution and health: Elsevier; 1999. p. 673-705. 

7.Riediker M, Cascio WE, Griggs TR, Herbst MC, Bromberg PA, 

Neas L, et al. Particulate matter exposure in cars is associated 

with cardiovascular effects in healthy young men. American 

journal of respiratory and critical care medicine. 2004;169(8):934-

40. 

8.Peters A, Fröhlich M, Döring A, Immervoll T, Wichmann H-E, 

Hutchinson W, et al. Particulate air pollution is associated with an 

acute phase response in men. Results from the monica–augsburg 

Study. European heart journal. 2001;22(14):1198-204. 

9.Pekkanen J, Brunner EJ, Anderson HR, Tiittanen P, Atkinson RW. 

Daily concentrations of air pollution and plasma fibrinogen in 

London. Occupational and environmental medicine. 

2000;57(12):818-22. 

10.Dockery DW, Pope CA, Xu X, Spengler JD, Ware JH, Fay ME, et 

al. An association between air pollution and mortality in six US 

cities. New England journal of medicine. 1993;329(24):1753-9. 

11.Dreher KL, Jaskot RH, Lehmann JR, Richards JH, Ghio JKMAJ, 

Costa DL. Soluble transition metals mediate residual oil fly ash 

induced acute lung injury. Journal of toxicology and environmental 

health part a. 1997;50(3):285-305. 

12.De Kok TM, Driece HA, Hogervorst JG, Briedé JJ. Toxicological 

assessment of ambient and traffic-related particulate matter: a 

review of recent studies. Mutation research/reviews in mutation 

researc ,  2006. 

13.Hwang WJ, Hong O. Work-related cardiovascular disease risk 

factors using a socioecological approach: implications for practice 

and research. European journal of cardiovascular nursing. 

2012;11(1):114-26. 

14.Peters A, Döring A, Wichmann H-E, Koenig W. Increased plasma 

viscosity during an air pollution episode: a link to mortality? The 

lancet. 1997;349(9065):1582-7. 

15. Kumar S, Mahat RK, Batra J. Evaluation of lipid parameters, liver 

function test, crp and mda (as a marker of lipid peroxidation) in 

chronic cigarette smokers. International journal of biomedical and 

advance research. 2015;6(2):115-9. 

16. Loprieno N. International Agency for Research on Cancer (IARC) 

monographs on the evaluation of carcinogenic risk of chemicals to 

man:―Relevance of data on mutagenicity‖. Mutation 

Research/Environmental Mutagenesis and Related Subjects. 

1975;31(3):201.  

17. Durstine JL, Grandjean PW, Davis PG, Ferguson MA, Alderson 

NL, DuBose KD. Blood lipid and lipoprotein adaptations to 

exercise. Sports medicine. 2001;31(15):1033-62. 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

oh
.s

su
.a

c.
ir

 o
n 

20
25

-1
2-

12
 ]

 

                               7 / 8

https://aoh.ssu.ac.ir/article-1-96-en.html


Roshanaee A, et al. | Archives of Occupational Health | Volume 2 | Issue 3 | July 2018 | 184-91. 

191 

18.Francesco T, Teodorico C, Anastasia S, Carmina S, Martina G, 

Serafino R, et al. Evaluation of lipid parameters in outdoor and 

indoor workers: preliminary results. 2016;5(1):33-9. 

19. Brunekreef B, Beelen RMJ, Hoek G, Schouten LJ, Bausch-

Goldbohm S, Fischer P, et al. Effects of long-term exposure to 

traffic-related air pollution on respiratory and cardiovascular 

mortality in the Netherlands: the NLCS-AIR study. Research report 

(health effects institute). 2009(139):5-71;83-9. 

20.Son J-Y, Lee J-T, Kim K-H, Jung K, Bell ML. Characterization of 

fine particulate matter and associations between particulate 

chemical constituents and mortality in Seoul, Korea. 

Environmental health perspectives. 2012;120(6):872. 

21. Bell G, Mora S, Greenland P, Tsai M, Gill E, Kaufman JD. 

Association of air pollution exposures with high-density lipoprotein 

cholesterol and particle number. Arteriosclerosis, thrombosis, and 

vascular biology. 2017;33:1-17 . 

22.Brook RD, Rajagopalan S, Pope CA, Brook JR, Bhatnagar  

A, Diez-Roux AV, et al. Particulate matter air pollution  

and cardiovascular disease. Circulation. 2010;121(21): 

2331-78. 

23.Kelishadi R, Poursafa P. Impact of climate change and air 

pollution on dyslipidemia and the components of metabolic 

syndrome. Dyslipidemia-from prevention to treatment: intech; 

2012. 

24.Chuang K-J, Yan Y-H, Cheng T-J. Effect of air pollution on blood 

pressure, blood lipids, and blood sugar: a population-based 

approach. Journal of occupational and environmental medicine. 

2010;52(3):258-62. 

25.Jacobs L, Emmerechts J, Hoylaerts MF, Mathieu C, Hoet PH, 

Nemery B, et al. Traffic air pollution and oxidized LDL. Plos one. 

2011;6(1). 

. 2004;11(2):9-15. 

26. Manuela C, Francesco T, Tiziana C, Assunta C, Lara S, Nadia N, 

et al. Environmental and biological monitoring of benzene in traffic 

policemen, police drivers and rural outdoor male workers. Journal 

of environmental monitoring. 2012;14(6):1542-50. 

27. Abdul-Razaq SN, Ahmed BM. Effect of cigarette smoking on liver 

function test and some other related parameters. Zanco j med sci. 

2013;17(3):556-62. 

28. Padmavathi P, Reddy VD, Varadacharyulu N. Influence of 

chronic cigarette smoking on serum biochemical profile in male 

human volunteers. Journal of health science. 2009;55(2):265-70. 

29. Lykkesfeldt J, Viscovich M, Poulsen HE. Ascorbic acid recycling 

in human erythrocytes is induced by smoking in vivo. Free radical 

biology and medicine. 2003;35(11):1439-47. 

30. Alsalhen KS, Abdalsalam RD. Effect of cigarette smoking on liver 

functions: a comparative study conducted among smokers and non-

smokers male in el-beida city, libya. Alsalhen and Abdalsalam, 

International Current Pharmaceutical. 2014;3(7):291-5. 

31. Yin F, Ramanathan G, Zhang M, Araujo JA. Prooxidative effects 

of ambient pollutant chemicals are inhibited by HDL. Journal of 

biochemical and molecular toxicology. 2013;27(2):172-83. 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 a

oh
.s

su
.a

c.
ir

 o
n 

20
25

-1
2-

12
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

https://aoh.ssu.ac.ir/article-1-96-en.html
http://www.tcpdf.org

