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EXTENDED ABSTRACT

Introduction: As a fundamental pillar of the national industrial sector, cement factories play a crucial
role in economic development. Nonetheless, a paramount occupational health challenge within this
industry remains the adverse effects of dust exposure on the respiratory system. Inhalation of cement
and silica dust poses a significant risk to workers, potentially leading to chronic respiratory diseases
and impaired lung function. Recognizing that a healthy workforce is indispensable for achieving
sustainable development, this research was meticulously designed and implemented. The primary
objective was to conduct a detailed investigation into the effects of occupational exposure to cement
and silica dust on the respiratory health of employees at the Kermanshah cement factory, thereby
generating essential data for enhancing workplace safety protocols.

Material and methods: This investigation was conducted as a retrospective cohort study to
effectively compare long-term health outcomes. A total of 138 employees were enrolled and
categorized into three distinct groups for comprehensive analysis: groups with occupational
exposure to silica dust, to cement dust, and a control group with no such exposure. The lung
function indices of all participants were rigorously monitored. To accurately quantify the
environmental exposure levels, the concentration of cement and silica dust within the factory's
process units was assessed using standardized direct reading instruments and methods. Each
participant underwent a thorough clinical examination and completed a detailed questionnaire
designed to capture demographic data, smoking history, and precise duration of occupational
exposure. The ensuing dataset was subjected to rigorous statistical analysis using SPSS software,
version 22, to identify any significant differences and correlations between the groups.

Results and discussion: The initial analysis established that there were no statistically significant
differences between the two exposed groups and the control group regarding the parameters of
weight, Body Mass Index (BMI), gender distribution, years of exposure, and smoking history.
This important finding effectively isolates dust exposure as the primary variable influencing the
respiratory outcomes, minimizing the potential for confounding factors. The core analysis of
spirometric data revealed a statistically significant difference (P < 0.01) between the groups
exposed to silica and cement dust and the control group for the key pulmonary function indices:
Forced Vital Capacity (FVC%), Forced Expiratory Volume in one second (FEV1%), and Peak
Expiratory Flow (PEF%). Conversely, for the FEV1/FVC% ratio, a critical measure for
identifying obstructive lung patterns, no statistically significant difference was observed between
the three groups (P = 0.409). A direct comparison confirmed that all pulmonary indices were
markedly reduced in the exposed groups compared to the control group. A further important
finding was that no significant correlation was established between the measured concentration of
dust or the duration of exposure history and the degree of reduction in pulmonary function indices
within the exposed cohort. This suggests a complex exposure-response relationship and implies
that even at the prevailing exposure levels, a significant risk exists.

Conclusion: This study, through its detailed examination of the relationships between
pulmonary function, exposure history, dust concentration, and individual factors, underscores
a critical occupational health issue. The results clearly demonstrate that exposure to cement and
silica dust in this industrial setting is associated with measurable decrements in lung function.
Given the indispensable role of the cement production process and the inherently high volume
of dust it generates, further research aimed at precisely investigating the long-term health
effects on the workforce is not just important but vital. Therefore, the development and
implementation of practical, economical, and regionally appropriate solutions that can be
deployed in the short term must be a foremost agenda item for industry management and public
health officials to ensure the protection of worker health.
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Fig. 1- Measuring lung capacities and volumes using a simple spirometer (West, 2008)
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Tablel. Demographic characteristics of people

(Zﬂd,&;‘ (GLATERYS
ontrol
(46) target(92)
L axlgo L agxlgo
P-value Oloww ovaas QLAM‘
Cement - Silica- Specifications
Exposed Exposed
S il
; Sl Sl g . Sl Dyl g . . uES
poris o2 3Slo ST xSl pories mer Sl ST Sl pesiee el 0, o6Sle
sl sbxe Minimum Maximum g¢indard Average
Deviation
0.012 34 58 5.8 46.8 28 60 7.2 433 26 59 8.3 425 o
Age
0.037 155 187 6.4 169.2 145 190 9.4 170.2 156 190 7.9 173.4 '\5
Height
0.800 59 110 124 80.6 58 107 119 7948 56 103 11.26 81.07 Q'”
Weight
0269 21.1 424 4.1 28.1 21.6 365 35 274 20.9 34.6 32 26.9 BMI
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Fig. 2- Comparison of demographic information in three groups
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Table2. Smoking status (percent (number))

(F7) Jys Olasin
Control (46) Specifications
P-value P> L asl ap=lge (F) b 5 i b a3l ap>lgo
Exposed to Solvent (46) Exposed to Silica & Cement (46)
(0)0 (2.2 (4)8.7 Sl

Smoker

S s

0.12 (46)100 (45)97.8 (42)91.3 B

Non-Smoker

P-value
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Fig. 3- Comparison of smokers and non-smokers in groups

(Y Jgoz) ol awle cdo Hlaae

ot 55 b 50UT 28U 50 oo

Doz (285 s aiilen 8Lk wo s sl S
g (Vo=Fo-Fe Ao ediws slodasiges jlotale
a8 a3l 555 090 Syse a4 LSS ke )0 )5S
FUgaz 50 bl s 8 aule o] CdbjL lode s

it 5 prkgns 5T (S s ) B
330 40 5001 85 s g 0t plal iy el
95w > ke ¥ 50 el sladiged 595 0950
S ) g Cobes el wSle SIS ez 05
e Lo Jged 1o FTIR olfiws bawgs onds ol
O odd (5 S o3l digad Jlade g ools 18 el IS

NIOSHY# - Y 9 NIOSH-#- - L)"’L"‘" B MT Cawd

A0 38 > 3 alizio polio 3o (Il 55 wdiww LT 5 -Y Jgus

Table 3- Accuracy of crystalline silica analysis in different amounts in terms of percentage

80 60 40 20 Pl 55 (s 02
Crystalline Silica Mass

82.13 51.16 39.29 19.44 1
80.08 57.6 43.56 242 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

232 3.6 3.36 2.02 )

2.9 6.88 8.17 9.39 CcvV

6.83 CV-Total

Sl 55 el 5 digod yo b b w0y -F Jou

Table 4- Recovery percentage in crystalline silica samples

O | P { PR VWY b 5 b 0 52
Recycling (%) Crystalline Silica Mass
6+100 20
3+100 40
4+100 60
1+100 80
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Table 5 - Standard error of crystalline silica analysis in different amounts in micrograms

80 60 40

Crystalline Silica Mass

79.97 52.28 41.15

21.39 el
Average

232 3.6 3.36

201 Hbo B il
. Standard Deviation

1.16 1.79 1.68

3 laibew! glas
Standard Error

1.005

1.41

o sl

General Error

a5 o3Il (92 sloyelyl i -F Jgur
Table 6. The results of the measured atmospheric parameters

(lero B2l Sl &9 Syl
Mean (Standard Deviation) Atmospheric Parameter
(13.32)50.051 RH%
(2.181)684.78 P(mmHg)
(9.36)30.64 Ta(C)
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Table 7. Comparison of pulmonary indices in three groups

PValue Olizobl 390> Olero 1,201 ) 5 Silso 055 o ol
Confidence limits Mean (Standard Deviation) Group Variable Name
106.25-116.82 111.531(17.59) Jr=s
Control
<0.001 92.55-101.41 96.98(14.2 o
(14.2) Silica FvC
93.66-103.34 98.5(16.3) Olezs
Cement
104.1-114.1 109.1(16.2) J~s
Control
<0.001 91.2-100.63 95.91(15.9 o
(159) Silica FEV1
90.92-99.47 95.2(14.4) ooz
Cement
97.29-100.53 98.91(5.4) Jrs
Control
) ol
0.409 96.51-100.75 98.63(7.2) Silica FEVI/EVC
Lo
95.48-99.08 97.15(6.1) o7
Cement
109.16-120.75 114.96(19.3) Jrs
Control
0.03 99.71-111.55 105.63(19.94) Silica PEF
96.43-106.61 101.52(17.2) Oloes
Cement

IR

FvC FEV1 FEV1/FVC PEF

0955 dw 33 S92y SLASLE (ki duglio -F JS&
Fig. 4- Comparison of the average pulmonary indices in three groups
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Table 8. Comparison of pulmonary indices in the group exposed to silica and the control group
J s ol b 438l ag2lgo
p- Controll*u — Exposed to f:::c::\’| y P
Valle  ies ey OTUU Sl el e IO S Indicator
.. . Standard .. . Standard
Minimum Maximum N Average Minimum Maximum N Average
Deviation Deviation
<0.001 80 160 17.6 111.1 63 139 14/9 96.9 FVC%
<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%
JrESg losw b a8l agrlgn 09,550 925 Slo (S LS dumglio -4 Jgu
Table 9. Comparison of pulmonary indices in the group exposed to cement and control
Jrs Oloaw b a8l ag>l50
P- ControLo — Cement-EX]:::ed" y L
Value o, as pmde 0O Sl S gde 20C0 Ske Indicator
.. . Standard .. . Standard
Minimum Maximum o Average Minimum Maximum o 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%
Oloaw g ke b 4Bl agrlgo 09,5 )0 5925 slo S L dmlio Ve Jgu
Table 10. Comparison of pulmonary indices in the group exposed to silica and cement
p- Slhcaw e Cementl‘M — AL
Value o nes i 2FOUT Sl e pibe 20U S Indicator
.. . Standard .. . Standard
Minimum Maximum N Average Minimum Maximum PN Average
Deviation Deviation
0.66 63 139 14.9 96.9 67 141 16.3 98.5 FVC%
0.83 55 138 15.8 95.9 67 126 14.4 95.2 FEV1%
0.3 52 155 19.9 105.6 72 157 17.1 101.5 PEF%
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Table 11. Correlation between pulmonary indices of silica group with history of exposure

Silica Indicator
S e Hore Sl el
R P o . Standard
Minimum Maximum .. Average
Deviation
-0.26 0.08 63 139 14.9 96.9 FVC%
-0.22 0.14 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 FVEIVFVC%
algo alabo b loww 09,5 (5925 o as Ll (s LI, -IY Jguar
Table 12. Correlation between pulmonary indices of the cement group with history of exposure
Cement Indicator
S Ot S S oSibe
R P - . Standard
Minimum Maximum o Average
Deviation
0.046 0.764 67 141 16.3 98.5 FVC%
0.018 0.905 67 126 14.4 95.2 FEVI%
0.078 0.609 72 157 17.1 101.5 PEF%
-0.138 0.366 1 0.89 0.88 0.96 FEVIFVC%
Oloamw CBLE b plogws 09,5 (5925 s Lo (e bLS,I-IY Jgur
Table 13. Correlation between pulmonary indices of cement group with cement concentration
Olosws >l
Cement Indicator
1S Ot one S oSibe
R P .. . Standard
Minimum Maximum o Average
Deviation
0.028 0.873 67 141 16.3 98.5 FVC%
-0.09 0.606 67 126 14.4 95.2 FEVI%
-0.99 0.572 72 157 17.1 101.5 PEF%
-0.13 0.457 1 0.89 0.88 0.96 FEVIFVC%
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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)

Hlzo OBl il Hlitew! slas oSl O S Oy (n) Jals 09,5
Standard Deviation Standard Error Average Minimum Maximum Occupational Group(n)
23.05 421 2827 112 85.24 B2y

production (82)
46 )Gy A

17.169 2.71 8.6 0.56 74.11 .
Packaging (46)

p-value = 0.001

(mg/m Jouns 2 (o) 2 350 (il (b 09,5 )3 el L8 90,5 b (58,3 ap2lgo (o -0 Jgur

Table 15. The amount of individual exposure to silica dust in the examined occupational groups in terms of (mg/m)

slezo Sl ol Sl glos eSlso (S oyt () iy 09,
Standard Deviation Standard error Average Minimum Maximum Occupational Group(n)
0.69 0.12 0.651 0.015 2.818 Ay ?_\453
production (82)
0.272 0.04 0.297 0.054 1.19 (FF Do
Packaging (46)
P-value =0.107
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