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Results 

 

Table 1. Descriptive statistics of the concentration of respirable 

dusts according to different occupational units 

Occupational unit 
Respirable concentration (mg/m3) 

N Mean SD Min Max 

Ball mill 13 2.43 3.80 0.49 14.95 

Electricity 3 0.98 0.25 0.74 1.23 

Packing 30 0.58 0.31 0.05 1.23 

Press 7 1.40 0.52 0.98 2.45 

Glaze line 3 0.41 0.28 0.25 0.74 

Lift truck driver 4 0.98 0.53 0.49 1.72 

Supervisor 6 0.49 0.22 0.25 0.74 

Crusher 9 13.04 26.34 1.23 82.84 

Ferrite 8 1.62 0.67 0.98 2.94 

Maintenance 10 1.69 1.56 0.74 5.88 

Table 2. Descriptive statistics of the concentration of inhalable 

dust for the separated occupational units 

Occupational  
unit 

Inhalable concentration (mg/m3) 

N Mean SD Min Max 

Ball mill 13 29.02 32.55 4.17 110.42* 

Electricity 3 4.65 1.54 2.92 5.83 

packing 30 7.86 13.90 0.63 70.42 

Press 7 32.14 40.95 3.54 120.00* 

Glaze line 3 1.74 0.84 1.25 2.71 

Lift truck driver 4 2.29 0.45 1.67 2.71 

Supervisor 6 7.19 8.71 0.42 21:04 

Crusher 9 84.88 129.31 3.33 383.13* 

Ferrite 8 25.86 46.73 2.50 138.54* 

Maintenance 10 10:44 9.02 1.67 26.04 

* Filter was overloaded 

 

Table 1. Clustering of occupational units based on inhalable 

(Cinhalable), respirable (Crespirable) and interaction of both size definition  

(Crespirable & Cinhalable) 

Occupational  
Unit 

CInhalable CRespirable 
CRespirable&  

CInhalable 

Crushing 2 2 2 

Glaze line 3 1 3 
Electricity 1 1 3 

Lift Truck Driver 3 1 1 

Packing 1 1 1 

Maintenance 1 3 1 

Supervisor 3 1 3 

Ball Mill 3 3 1 

Ferrite 3 3 1 

Press 3 3 1 
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Figure 1. Clustering dendrogram based on Cinhalable & Crespirable by using Ward's linkage 

 

 

 

 
Figure 2. Box plot of inhalable and respirable particulate concentration distribution in different unit 
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Figure 3. cluster plot for k-means 

 

 

Discussion  

 [
 D

O
I:

 1
0.

18
50

2/
ao

h.
v3

i2
.6

71
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 a
oh

.s
su

.a
c.

ir
 o

n 
20

26
-0

5-
08

 ]
 

                               5 / 7

http://dx.doi.org/10.18502/aoh.v3i2.671
https://aoh.ssu.ac.ir/article-1-99-en.html


 Azimi M, et al. | Archives of Occupational Health | Volume 3 | Issue 2 | April 2019 | 332-8. 

337 

 

Conflicts of interest 

 

Acknowledgments 

References 

1. Bahrami AR, Zare MJ. Engineering methods of air pollution 

control. Pagvak E Andishe; 2010. [Persian] 

2. De Kok TM, Driece HA, Hogervorst JGF, Briedé JJ. 

Toxicological assessment of ambient and traffic-related 

particulate matter: a review of recent studies. Mutation 

research / reviews in mutation research. 2006;613(2-3):103-22 

. 

3. Neophytou AM, Costello S, Brown DM, Picciotto S, Noth EM, 

Hammond SK, et al. Marginal structural models in occupational 

epidemiology: application in a study of ischemic heart disease 

incidence and pm2. 5 in the us aluminum industry. American 

journal of epidemiology. 2014;180(6):608-15. 

4. Martinelli N, Olivieri O, Girelli D. Air particulate matter and 

cardiovascular disease: a narrative review. European journal 

of internal medicine. 2013;24(4):295-302. 

5. 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. 

6. Schwartz J. Air pollution and hospital admissions for heart 

disease in eight US counties. Epidemiology. 1999;10(1):17-22 

. 

7. De Leon SF, Thurston GD, Ito K. Contribution of respiratory 

disease to nonrespiratory mortality associations with air 

pollution. American journal of respiratory and critical care 

medicine. 2003;167(8): 1117-23. 

8. Dockery DW, Stone PH. Cardiovascular risks from fine 

particulate air pollution. The New England Journal of Medicine. 

2007;356(5):511-3 . 

9. Beckett WS. Occupational respiratory diseases. New england 

journal of medicine. 2000;342(6):406-13 . 

10. Mehrparvar AH, Mirmohammadi SJ, Mostaghaci M, Davari 

M, Hashemi S. A 2-year follow-up of spirometric parameters in 

workers of a tile and ceramic industry, yazd, southeastern iran. 

The international journal of occupational and environmental 

medicine. 2013;4(2):217-73-9. 

11. Tavakkol e, Rezazade Azari M, Salehpour S, Khodakarim 

S. Determine the exposure of construction workers to 

respiratory crystalline silica and total respiratory dust. Safety 

promotion and injury prevention. 2015;3(4):270-63. [persian] 

12. Halvani G, Zare M, Halvani A, Barkhordari A. Evaluation 

and comparison of respiratory symptoms and lung capacities 

in tile and ceramic factory workers of Yazd. Archives of 

industrial hygiene and toxicology. 2008;59(3):197-204 

13. Dehghan F, Mohammadi S, Sadeghi Z, Attarchi M. 

Respiratory complaints and spirometric parameters in tile and 

ceramic factory workers. Tanaffos. 2009;8(4):19-25. 

14. Neghab M, Zadeh JH, Fakoorziba MR. Respiratory toxicity 

of raw materials used in ceramic production. Industrial health. 

2009;47(1):64-9. 

15. Doshmanfana Yazdy F. Air monitoring in the workplace. 1th 

ed. Andishe Rafie; 2008. [Persian] 

 [
 D

O
I:

 1
0.

18
50

2/
ao

h.
v3

i2
.6

71
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 a
oh

.s
su

.a
c.

ir
 o

n 
20

26
-0

5-
08

 ]
 

                               6 / 7

http://dx.doi.org/10.18502/aoh.v3i2.671
https://aoh.ssu.ac.ir/article-1-99-en.html


Cluster Analysis for Airborne Exposure Assessment  

338 

16. METHOD: 0500, Issue 2 [Available from: URL: Https:// 

Www. cdc.gov/ Niosh/ Docs/2003- 154/Pdfs/ 0500.pdf/ Visited 

at 18:00 03. 10.2016 . 

17. METHOD: 0600, Issue 3 [Available from: URL: 

Https://Www. cdc.gov/Niosh/Docs/2003- 154/ Pdfs/ 0600.pdf/ 

Visited at four past six p.m. 03.10.2016 . 

 [
 D

O
I:

 1
0.

18
50

2/
ao

h.
v3

i2
.6

71
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 a
oh

.s
su

.a
c.

ir
 o

n 
20

26
-0

5-
08

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

http://dx.doi.org/10.18502/aoh.v3i2.671
https://aoh.ssu.ac.ir/article-1-99-en.html
http://www.tcpdf.org

