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Introduction: Therefore, one of the foundations of the country's industry is tories, and considering that
one of the important challenges in this industry is the effects of exposure to d n the respiratory system. Considering

the importance of workforce health in sustainable development, this

aim of investigating the effects of contact with cenwt @d silic

Kermanshah cement factory. 9

Material and Methods: This study was performed asar ective &mrt, and the lung index of 138 employees in

three groups exposed to silica and cement and the,control grgup (not exposed) was monitored. Also, the amount of

cement and silica dust in the units i ing. After clinical examination and completion of the
questionnaire, the data Wer«ina&ze usl version 22

.
Results and discus?(@The resul ed no significant difference between the exposure group with silica and

FVC% index, no

pulmonary indices in

istically significant difference was shown between the three groups (P = 0.409). Comparison of
group exposed to silica and cement and the control group showed that all pulmonary indices
in the group exposed 1@ silica and cement decreased compared to the control group. No significant relationship was
found between sili€a and cement concentration and the history of exposure to silica and cement with pulmonary
indices. Therefore, workers in the cement sector exposed to cement dust are at risk of developing pulmonary symptoms

and decreased spirometry parameters.

Conclusion: The results of this study, by investigating the relationship between pulmonary indices and the history of

exposure, concentration and individual factors, reveal the truth of this matter, that due to the importance of the cement
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production process and the high volume of dust that is emitted from it, studies aimed at investigating the health effects
of dust And the soil on the labor force is a vital matter, and providing solutions that, while being economical, have the
ability to be implemented in a short time and are according to the needs and characteristics of the region, should be

on the agenda.
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ographic characteristics of people
AV)dun
target(92)
e L agzlse L agzlse Slaseie
value o L Specification
exposed exposed 5
to to silica
cement
posie peaiSle Sl Lo perie oSl Sl Sl PONEIV oSl Sl oSile
LIS LI minimum  maximum L Average
standard
deviation
0.012 34 58 5.8 46.8 28 60 7.2 433 26 59 8.3 42.5 Oy
Age
0.037 155 187 6.4 169.2 145 190 9.4 170.2 156 190 7.9 173.4 Y
height

* ANOVAs
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0.800 59 110 12.4 80.6 58 107 11.9 79.48 56 103 11.26 81.07

039

Weight

0.269 211 424 4.1 28.1 216 365 3.5 27.4 20.9 34.6 3.2 26.9 BMI
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Table2. Smoking status (percent (number))

(£7) J =8 ERV Olaseiv
control Target Specifications

(46)
P-value () b azdly ag>lse
exposed to solvent (46) exposed t
(0)o (1)2.2 &,
a smoker
0.12 (46)100 (45)97.8 (42)91.3 &S e
non-smoker
Wr.181 P-value
)
9w
.
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80
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Fig. 3- Comparison of smokers and non-smokers in groups
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Table 3- Accuracy of crystalline silica analysis in different amounts in terms of percentage
80 60 40 20 Pl S ok 052

Crystalline silica mass

82.13 51.16 39.29 19.44 1
80.08 57.6 43.56 24.2 2
80.93 50.64 44.39 20.74 3
79.72 49.72 37.38 21.18 4
79.97 52.28 41.15 21.39 X
2.32 3.6 3.36 2.02 )
2.9 6.88 8.17 9.39 cv
6.83 CV-Total
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le 4- Recovery percentage in crystalline silica samples
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Table 5 - Standard error of crystalline silica analysis in different amounts in micr

A Fo ¥ Y.
79.97 52.28 41.15 21.39 il
Average
2.32 3.6 3.36 2.01 b GBIyl
standard deviation
1.16 1.79 1.68 1.005 S ylaibow! glas

standard error
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Table 6- The results of the measured atmospheric parameters

Olore Sl ) eSila S5z bl

mean (standard deviation) Atmospheric parameter

(13.32)50.051 RH%
(2.181)684.78 P(mmHg)
(9.36)30.64 Ta(C)

‘_“
25 Bl o gime Dglas S 09,8 b less ks
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Table 7- Comparison of pulmonary indices in three groups

P-Value bl sg0 Glomo il ) paSils 09,5 JUELIRNG
mean (standard rou Variable
Confidence limits devgation) group name
106.25-116.82 111.531(17.59) Jys
<0.001 Control FVC
92.55-101.41 96.98(14.2) Ol
silica
93.66-103.34 98.5(16.3) Oboww
Cement
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104.1-114.1 109.1(16.2) s
<0.001 Control
91.2-100.63 95.91(15.9) el
silica
90.92-99.47 95.2(14.4) Lo
Cement
97.29-100.53 98.91(5.4) s
0.409 Control
96.51-100.75 98.63(7.2) ks
silica
95.48-99.08 97.15(6.1) Oyboums
Cement
109.16-120.75 114.96(19.3) s
0.03 Control
99.71-111.55 105.63(19.94) ol
silica
96.43-106.61 101.52(17.2) Oloss
Cement

FEV1

FEV1/FVC

PEF
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Table 8- Co i pulmonary indices in the group exposed to silica and the control group

Jrs O b a8l ag>loe
P- Control exposed to silica S
Value ) T = . o s <
S Ot Sexe Sl Ol S Ot Shere Bl Sl
Indicator
Minimum Maximum Standard Average Minimum Maximum Standard Average
Deviation Deviation
<0.001 80 160 17.6 111.1 63 139 14/9 96.9 FVC%
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<0.001 79 156 16.6 108.7 55 138 15.8 95.9 FEV1%

0.02 77 164 19.2 114.9 52 155 19.9 105.6 PEF%

S 09,5 9 ploaw b a8l agalge LS, 5925 o p Lo dulio

. _ _ ‘ . 8
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Table 9- Comparison of pulmonary indices in the group expos t and control

J S Oloww b axdly ag>lge
P- ; el
Control faced with cement
Value : — oy . Py
Ot yeS O i e Bl Sl Cn S i e Bl Sk
Indicator
- . Minimum .
Minimum  Maximum Standard Average Maximum Standard Average
Deviation Deviation
<0.001 80 160 17.6 111.1 67 141 16.3 98.5 FVC%
<0.001 79 156 16.6 108.7 67 126 14.4 95.2 FEV1%
0.01 77 164 19.2 114.9 72 157 17.1 101.5 PEF%

N 4

Olow 9 b b a8l agrlgo (LS )1 (5925 sl s L Lo
slaasls 51 Sy Do LD bad (9051 51 ol L (Glamms 5 oabo) B 0,5 3358 (532, (sl a L amslis
(Vs Jgaz sl oo o gxe 54,
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Table 10- Comparison of pulmonary indices in the group exposed to silica and cement
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Silica Cement asls
P- She Sl il el Jlere Sl e
Value
Minimum Maximum Stan.d'cTrd Average Minimum Maximum StaereTrd Average
Deviation Deviatigh
0.66 63 139 14.9 96.9 67 141 16.3 5 FVC%
0.83 55 138 15.8 95.9 67 126 14.4 FEV1%
0.3 52 155 19.9 105.6 72 157 17.1 101.5 PEF%

4 lgo aiblu b e 69 sl (e bLS
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Table 11- Corr*tion b ulmonary indices of silica group with history of exposure
L\ silica Indicator
R . =S e JReSRe e el
Minimum  Maximum Standard Average
Deviation

63 139 14.9 96.9 FVC.

55 138 15.8 95.9 FEVI.

-0.02 0.86 52 155 19.9 105.6 PEF.
0.02 0.9 0.87 0.99 1.06 0.98 FVEI/FVCY.
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Table 12- Correlation between pulmonary indices of the cement group with history of exposure

Cement Indicator
R P S i Jlese Sl oSbe
Minimum  Maximum Standard Average
Deviation
0.046 0.764 67 141 16.3 98.5 ‘FVC'/.
0.018 0.905 67 126 14.4 95.2
0.078 0.609 72 157 17.1 101.5
-0.138 0.366 1 0.89 0.88 0.96
Oloww cdale b b sl o bLS )

f cement group with cement concentration

Cement Indicator

SN S Syl oSle
Maximum Standard Average
Deviation

141 16.3 98.5 FVCy/.
126 14.4 95.2 FEVIY.
157 17.1 101.5 PEF/.
0.89 0.88 0.96 FEVI/FVC/.
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Table 14- The table of the amount of individual exposure to general dust in the studied occupational groups

in terms of (mg/m)

e 3yl ) M) i 09,5
Saitesl glas oSlee S Ot
standard o ) occupational
o Standard error Average Minimum Maximum
deviation group(n)
VB2)uls

23.05 4.21 28.27 1.12 85.24

17.169 2.71 8.6 0.56 W11
Packaging (46)

p-value = 0.001

(MM ) asn 33 gy 329 y90 (Hielo 5L g@ ke JBEEPS 5o 0 aerlee 0line 10 Joux
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Table 15- The amount of individual exposure to sili in the&amined occupational groups in terms of

oo Gl M) i 05,5

standard occupational

Average Minimum Maximum

deviation group(n)
AY )adg
0.651 0.015 2.818
production (82)
(F7 )som arwy
0.297 0.054 1.19
Packaging (46)
P-value = 0.107
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