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Abstract

Background and Objective: Occupational exposure to Respirable Crystalline
Silica (RCS) and respirable dust in the cement industry increases the risk of
respiratory diseases, including Chronic Obstructive Pulmonary Disease
(COPD). This study aimed to evaluate the effects of these pollutants on
spirometric indices and respiratory health among cement factory workers in
Urmia, Iran.

Materials and Methods: This study was conducted on 375 workers over a four-
year period. Spirometric data, including Forced Expiratory Volume in one
second (FEV)), Forced Vital Capacity (FVC), and FEV/FVC ratio, were collected
in two two-year periods and analyzed using statistical tests.

Results: The results indicated that prolonged exposure to RCS and inhalable
dust led to significant reductions in FEV; and FVC, as well as the emergence of
restrictive lung disorders, particularly among workers who are working in
production and maintenance occupational groups. Additionally, individual
factors, such as BMI and smoking were significantly associated with decreased
pulmonary function. Smoking was identified as the most critical factor
influencing the development of COPD patterns.

Conclusion: In this study, smoking was identified as the most significant factor
influencing COPD patterns among cement industry workers. Additionally, the
findings indicate that prolonged exposure to respirable dust and crystalline
silica in the workplace, particularly in the cement industry, leads to a
significant decline in pulmonary function indices, such as FEV1 and FVC,
contributing to a restrictive impairment pattern.

Keywords: Cement industry, Crystalline, Occupational Exposure, Pulmonary
function tests, Silica, Smoking
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Extended Abstract

Background and Objective

Occupational exposure to airborne contaminants,
including respirable crystalline silica (RCS) and
respirable dust, has long been recognized as a critical
occupational health concern in industrial settings. In
industries, such as cement manufacturing, where
production processes inherently generate high levels of
dust and silica particles, workers face a substantially
elevated risk for developing serious pulmonary
complications. The present study was designed to
evaluate the long-term impacts of exposure to
respirable dust and RCS on pulmonary function among
employees at the Urmia Grey Cement Factory over a
four-year period. By comparing exposure levels and
lung function indices across different occupational
groups within the factory, assessing longitudinal
changes in key spirometric parameters, and identifying
major risk factors (i.e., cigarette smoking), this
investigation aims to address significant gaps in the
existing literature. The study further explores the
association between chronic exposure and the gradual
deterioration in lung capacities, offering critical
insights into occupational health practices and
preventive interventions.

Materials and Methods

An extensive retrospective analysis was conducted on
a total of 375 employees working at the Urmia Grey
Cement Factory, Urmia, Iran. The study population
was stratified into several occupational categories,
including production (n=120), installations (n=130),
administrative staff (n=80), and other support roles
(n=45). Demographic evaluation revealed a mean+SD
age of 41.446.0 years, and the age range of 57.6% of
participants was 35-44 year. Anthropometric
measurements indicated an average height of 176.4
centimeters, an average weight of 85.6 kilograms, and
a mean body mass index (BMI) of 24.2 kg/m?, with
production workers presenting a significantly lower
mean BMI of 23.4 kg/m? along with a younger age
profile, compared to other groups (P<0.05). To
accurately quantify occupational exposure, 337 dust
samples were systematically collected from various
factory sectors. Samples were drawn from both
production areas, including loading bays, cement mills,
kilns, preheaters, raw material mills, dust halls, and
crushing facilities, as well as non-production areas,
such as offices, warehouses, transportation zones,
laboratories, maintenance workshop, and mines.
Established NIOSH methods (7601, 7602, and 7500 for
inhalable dust, and 0500 for respirable dust) were
employed to capture seasonal and spatial variations in
dust concentrations. Precision instruments, including
portable SKC sampling pumps with a flow rate of 2.2
L/min, plastic cyclones (SKC Cyclone Dewel), and
PVC membrane filters (37 mm diameter, 2 pm pore
size), were used to sample airborne particles from the
workers’ breathing zones. Filters were conditioned in a
desiccator for 24 hours prior to weighing on a precision
balance with an accuracy of 1 microgram. Strict
quality-control protocols were followed, including the
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use of a soap bubble flowmeter for calibration and
independent data verification by two research teams.

Results

Analysis of the spirometric data revealed significant
declines in pulmonary function over the four-year study
period. Overall, the mean forced expiratory volume in
the first second (FEV) decreased from 4.0 liters at
baseline to 3.9 liters following prolonged exposure,
while the mean forced vital capacity (FVC) declined
from 4.7 liters to 4.5 liters. These reductions were
statistically significant (P<0.001) and were most
pronounced among workers in the production and
installations settings. Notably, although both FEV; and
FVC diminished, the FEV/FVC ratio remained largely
unchanged (P=0.709), indicating that the primary
impairment was a restrictive pattern, characterized by
reduced total lung capacity rather than an increase in
airway resistance typical of obstructive lung disease.
Additionally, the percent predicted values for FEV; and
FVC also demonstrated significant decreases over time,
further reinforcing the detrimental impact of chronic
exposure to respirable dust and crystalline silica on
pulmonary capacity. Incidence analysis using
McNemar’s test identified the emergence of new
pulmonary impairment patterns, with 2.9% of subjects
developing obstructive patterns, an equal percentage
presenting with restrictive patterns, and 1.9% showing
mixed impairment after exposure. Logistic regression
analysis determined that cigarette smoking was a
critical individual risk factor, with smokers exhibiting
an odds ratio of approximately 5.056 (P=0.023) for
developing obstructive impairment, compared to non-
smokers. Other factors, including age, BMI, mean dust
concentration, and job category, were not statistically
significant in predicting pulmonary impairment,
suggesting that smoking independently exacerbates the
adverse effects of occupational dust exposure. The
results of this study are consistent with prior research
conducted in mining, construction, and cement
production environments, which have demonstrated
that chronic exposure to respirable crystalline silica and
related dust particles contributes to significant declines
in lung function. These findings highlight the
cumulative impact of environmental pollutants on
respiratory health and support the implementation of
rigorous occupational health policies and preventive
strategies.

Discussion

These comprehensive findings indicate that long-
term occupational exposure to respirable dust and
crystalline  silica  significantly = compromises
pulmonary function, predominantly through a
restrictive pattern of impairment. The observed
reductions in key spirometric indices, namely FEV,
and FVC, reflect a decrease in overall lung capacity
that is accentuated in high-exposure groups, such as
production and installation workers. Although the
FEV//FVC ratio remained stable, suggesting minimal
changes in airway resistance, the cumulative effect of
chronic exposure poses a substantial health risk for
industrial workers.
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Conclusion

Moreover, the identification of cigarette smoking as an
independent risk factor with a markedly elevated odds
ratio reinforces the need for integrated health
promotion initiatives that address both environmental
and personal risk determinants. Our study underscores
the critical importance of implementing engineering
controls, such as improved ventilation systems and
effective dust suppression techniques, alongside
administrative measures, including regular health
surveillance and targeted smoking cessation programs.
These interventions have the potential to mitigate
exposure risks and preserve lung function among
vulnerable populations. Additionally, the present
research provides valuable insights for policymakers

and occupational health professionals, highlighting the
necessity for stringent regulatory standards and
proactive prevention strategies in high-risk industries.
Future investigations should focus on exploring the
interaction  between  various individual and
environmental factors, thereby offering a more detailed
understanding of the underlying mechanisms and
facilitating the development of comprehensive risk
reduction frameworks. Furthermore, our findings
emphasize that immediate action is warranted to
safeguard workers’ health in high-exposure settings,
and training on occupational hazards must be integrated
into workforce programs to ensure lasting
improvements.

rva | VEY yliun oF o Lo 1) 6593 (5148 o bl mskigen o


http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

JOHE

Sl > Cuiligt wiigo Ao
FYV-YYY iOlxio AFY lo) f o lols V) 690
https://johe.umsha.ac.ir

UMSHA Press

OUS U 49 590 9 5 os 9 (Sl 3 Ll 9 Glikiiw! BB 4LE 90 55 L 462190 SOy (w5 3
Al yle2 AT axdllae 0 91 dnog o seis Oloww Crio

=Y S C)"‘ “)9.&)»05 (W “Ub)*'“ Jelre

Y6799 Ld yoo>

Al oyt 5yl e oSl )

Ol cdng )l clad o gy 09,8 ccadilagy 0aSiils caung )l (S5 pole olKails ¥

ouSe

I, (Chronic Obstructive Pulmonary Disease: COPD) 4y, 1030 slawil pla olo g las a3 Mol Jlas
2 ool oyl Glw b Glopw 557 GLS S

Sobel lagygesl 5l ealiiwl b g «(s 9 ez allugs 0,90 38 ;0 FEVI/FVC cowi s FVC FEVI uls
o Sloe il g loline il s Brme s BMI lss 65,8 Jolse «pmimman tanl ond by
tlolid 552 (58Il WS 550 59 52 )33 ole o ioten e (pantS lSes 5 aibls (532,
OUSHS 50 sty ol 551 1 %0 ole (i inte plgiedr Joms Bpas calllas ol 50 106 S Wi
FB jLegs L e SYsb agzlas a5 s o lid adllas )l ol yizmen 0l A bl Hlow Caio
2,15 oler a1y (guyass SYMWS oSl g 05 0 FVC s FEVI alazjl (545, 5 ,Slas

VE-F/N A allie edl yo b
VE-¥/ Y7 Al gl g g,
VEFYNY callio (b iy du,b
VECFYNY callio HLiasl g,

iy pale olBudls (gly i Gsi> peled
RO REIVEIRARVS

oBiils ¢ oo gl i) g odius g
(udlagy 0uSiily ddag )l (S5 pole

Ol cdang | cslad > coiilags 09,5

mohebbi_iraj@yahoo.co.uk: ||

G5t o,5kes 1 My S Gerli s licmal BB Lies 5 L agalye sladoly ooyt gl ccsmme et 5 70l t sl el i 1L oo (15T, 5y 20Ukl
FYFPYY 0NN Y lia o slad > cusligy owigee alome allo gz ;K342508 anlllas 1l dros)| o o Corio QLSS s

4o0do

oo Slae jalS g a,y cpoje dlowdl sl o jele ble
Coole bdoay plan Cao o 05l o0 ke o,
Aol Glisee SLoS 5 e 8 GLTIS s sleanl 3
i Sl e a5 W5 ls 1,8 glaccsl LB olyd g eedaw
Dol Sy OYWS] ¢ w5 slaeos,b e ualS 4
2ol Sl g boat VT nl b agzlye 85 23l o500l
2 &bzl (005l p aile (5 5g sl 0SSl Lo
2od,b o (Forced expiratory volume: FEV1) s asb

(Respirable wis  Jbo S s b agzlee

094y «sxio solaxe ;o Crystalline Silica: RCS)
ol 5 e mee s A 1 (S ol a8 mleo
Slsieas 0¥l ) oYU slaclale b agalse ool Lis
oo dladl aile s90; Lo)lss dloul jo oS s Jule
(Chronic Obstructive Pulmonary Disease: <,
oS iy S el pogdle .l o axsLs COPD)
hele olazeas 55 (Respirable Dust) slaccu! B ol

VET ybiuno <F o kouds 1) 090 el y> Caibliigy msnkiden 4o | rrs


https://johe.umsha.ac.ir/search.php?slc_lang=fa&sid=1&author=%D9%BE%D9%88%D8%B1%D8%A2%D9%82%D8%A7
https://johe.umsha.ac.ir/search.php?slc_lang=fa&sid=1&author=%D9%86%D8%B5%DB%8C%D8%B1%DB%8C%D8%A7%D9%86
https://johe.umsha.ac.ir/search.php?slc_lang=fa&sid=1&author=%D9%86%D8%A7%D8%B5%D8%B1%D9%BE%D9%88%D8%B1
https://johe.umsha.ac.ir/search.php?slc_lang=fa&sid=1&author=%D9%85%D8%AD%D8%A8%DB%8C
mailto:mohebbi_iraj@yahoo.co.uk
https://orcid.org/0000-0002-7138-2283
https://orcid.org/0000-0002-7138-2283
http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

RULOY m)%

SLETIY)

QLS 5158 YVO (g9, SSarsdS &jgoa aslllas o
Jbe 5l alojlez loygs (b oyl 6 a8 Glow w218
56 oy candllae ol Lol Gas .ol abxl VYA B YYTA0
Sloslaiul b (LSS (6925 9,5es  Slas e 90,5 L agloe
5 Slastul L9 ,S 3 6 pFoilnl 5 (55 el slaosls
ol il 5 Gl glo i )0 ()l pdigas Cans] oo
@lald ©)500 5 g Gloww ol 3 45 (doxe) 41515 b s
055 lorw ol (osdige xS,k blog 4 SSL L
59,5 5l B3 1y b olge o conl wdgi anl b 5l o830 s
) o 035 o )5 iy 15 slo3l8 51 oolicisl L co S oy
it (S Sin 5 SB e wse ool (al Lol
s plomil e g e 0lStylesl canlis oLl sl

90, b (g o3Il g (5591 zazr
wplss slaos¥T L LSl Las agzlse obj)l slp
sre gy oelulp Blaaiul BB jLegs Sl (o)lo paiged
oS (S ks 5T 5 ()15 paiges s NIOSH 0500
Sl sla s, i abxl NIOSH 7500 55, (elul,
JysS g ol g, dulie (sl Lass 7602 3 NIOSH 7601
VO« oy ololp (ol Jebos Ll sy () p gl CodS
Qs )15 @l gla yisu 5l aiges YTV (ggomme,0 .08 5 & g0
b o yslenr o cilie Jpad Jsb 1o (65 plase

Deb osle b JLad g Jase Ol s

SKC  Jas )lopaiges lagany I ws)lopaises ly
(el cs-Lw ,Constant flow type) AirChek XR5000
Higgins- Joo Seiwdl sl ol op 45 Y/Y L/min o b
wlie sl ils .o eolatul (SKC zsLs) Dewell Cyclone
5O ey, S ¥ 8l ojlail g e due YV k3 L PVC i
OB (o 4l )5 9 w8 )5 )18 (yolSeon il dcgans
G BB g0, 1,3 b aglse 555 o5 b i
ol Glpsigel 58 gySelal G5 cas b
<l NIOSH Method 0500 o,ubsl (slo fosll sims
oskens (61 NIOSH Method 7500 o slicial L6 Légs 5
Y S ay ool 5 L3 ba il oo alowl iy by S
Y CBo ) wles 6935 b G 9 oSt H9ilSws o cels
Fogld 5l deolfiws grnl S sl WaB (s (p 59,5
Sl Ol ol (510 gl jlae ol oslitl elo Gl
L oS 0 08 )lopdised ooy g (Sl gl ilS
Glpised ol Jale Sy 4 ppane slaSln
Al plnil (4885 FA) (6,15 cand o (b s pglae & jgoa

owl G g (Forced vital capacity: FVC) Lzl sl
LY AT s)ls less comalFEVI/EVC L yoine 5o

Seigreed sl s ol 5 S sk S5 b aglys
O 8los a8 alS g 58 Jols jo Pl del 4y il )y o
Comd 3 FVC (FEVI gla asli Cdl & jgods 45 090 0 4,
b agzrlye omizmod oo S92 Sregel > FEVI/FVC
oo Ll Sl &b 51 5 e (9o Flasinl B jlégs S
el 9 Sz g5 (2len slaol) (om0 Slanil 4 e 2l (sl
KT gy 4 Sl Slille [¥] 2580 o) slocedsbo
A5 s, oadplal Slidss e siea WSl s,
b e GYsb agzlge a5 wlosls plid laiBle g oee oo
ez alS 4 omie Wlgh co ot (Il )5 s I3
ly any Ol s 5 o gSdems 2 Ml Slas 5 055 (5525 o a3l
o ol e oSy adllae el coio o [F] wes alidl
15 9y 2l by ks iy 5 e 203 oW slaclale
5 sl Slalllas oyl ogdle 8] cul ol jon FEVI gFVC
2 Sy o¥es (mpw el 8 plees ady Glaals S
ol ST bl [V 81 siloasly Sl 40 1y Caaro ol 58
5 Nl dgazme gloj o3l S b Caio S 4y L Dlagas
dolie 4y Slalllas 51 Sl olass (ol pogdle lazzls ,y gl
3 Pl S b al)d g Glaaal BB Ol glacdale
St 5 Mlge SRSy piige slo S BT Gds L)l 4
sy LS o Ceadls

Fess oyl 5 LOISE ol 05,5 5 B b anlllas
B 23 5 ks Js S b b sglye slasaly
)5J04J g)“'bﬁ)" UJ‘ el o0l r:l;u‘ c’;J...u.Sl? uLQ..a_A.M
099 s o boa¥T ol @l oy p 4 034 pamie
Alie |y agalae Alliugs 0,50 50 gulis g o3ls 5 o Al )le>
S azlpe owypn B boadlae cnl (plply 0S8 o
5 Bl B o5 b asng,) plare Al o508
T oy 5 ez lse slome 0gu b diglio 5 (Sl S s
ﬁL?u‘ d.JL.q)L@‘} o)so g.i: )Q S92 Lg.)/SJ.Q.c L;Lhw}t.u » Q"
(Ot Sldllas ;0 85290 loCgogaze 4 ax i Lo pdy oo
SaesYsb slaawly 5l 5580 S0 @ wily oo Guiow o)
Slp shos Gladrog 5 a5 SIS oV Gl b agzlse
A2 a3l Gl Cane jo Jid Cedl S5ugs

vy | VEY ybiun oF o Lo 1) 6593 (5148 o bl msdigen alo


http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

(2ol g Soletuen slalas 5l pTsl> sl opien
e (o5 93 1) (5 rog ol @l 9 )L 50,5 2 Lo slvosls
53,5 awlb g b

Soyogrol g (GSldcumes b S
GBI S QLSS 51 VO alllas cnl s s Basases pi
W) oy ol calisee (ot sloog S 4 x5 b lowws
Wog,S plo s G As) gobiw Jelie (s V¥+) Slacl (s
Sl b Jl FUF ol s oSl o oy G FO)
OVIF g omieb olulyy (mman 05y Jlo 51+ L
eSile axals 13 L FF B YO e 05,5 4o o3l 5l as s
Vi e Gl b e sle \YRIF Fanses,s o
VI e Syl oS5 ADJF Lo (35 nSileo 5 sin sl
K@/m? o3l oy 0055 asls Sils comizan 352 p55LS
wilizee Lk sbvos,S anlie jo 58 TIT e Sl L YEIY
Ol odslie pw g S 0398 asld o (g loliae slacglas
w0y Pl Sl gadgi i (LS, aS (g sbay
S 09,5 0 womizmen (YYIF kg/m?) sials g 50mb
ol Jilie 05,5 o Jlis s (P<0.05) wsls )13 505>
S odiaolis a5 wiog YL S w0y asll s
510555 ol 33 S e S
asllla (ol 5o ol o aS L 9 5LE90,5 b aggo
A oz @l il gloog )5 0 owiris JLege T ciale
b ply laiges JS )0 )légs 8 cdale (pSle ) Jgoz (wlol 2
35 G QLSS o (liee nl 45 U0 155 AIYME/M
S 58 9 (VY ME/M3) ooy S ple 51 5YL (5 lobine jgboas
(P<0.001) 54, ( ¥/ m@/M3) zaS (s loline joboas (goliw
arlys jlan g 80,99 95 )3 53y 0 Shos sl aS s (o)
g>lge 5l s 0,50 )0 FVC 3 FEVI Sl a5 ol olis
o S yge)] gl .l 4l malS B 6,90 4 s
a5 5 ebas 1 loline (o kel Ll lamals ol a8 ol ol
Axs 0,80 40 i Y/ 4y B oy90 0 xJ F/e SIFEV] (Sl
I 20l S 10 & 2 BV 5 FVC (o Sile g aily ials
i srog S 0 ohga b mals ! (P<0.001) cusl oo,S
FEVI/FVC s o)lys 0 5pk Gl 5 sads
A oo lis a5 aid cdslive 0,90 50 oy (5 lolie Ol yss
b ez g ) S Sk 0 il gy 9 Sdee a8
sl (asls 90l (g Sy (6580 5 03 25 g bz
(P=0.709) =l

Olosm Cario GLS ) (55 0, Sas

29 daa elSew b ld (g b paiges GLL I
D9 )0 0)lgd o yilid ol (6,105 pgate slacls
Oleed bl 2led g adsl (55 ©olds wad (359 5 985 18
S s aplme LSS it 5 Blicial Ligs S ol
b Glhe 5 wald slaylsd 5l eslinul b )lspaiges Jope
Pl )l piges slallas 5l (s S ol (61 o liliwl slo SS9
el ws

S 509yl sl el
loosls (sgs) codlas )L g0 5 b agzlse BT 5 sl
ez o gl Fl QLSS (Sl laosis 5l (6 59 sl
Szl glasS maieis (gl o o)l oyl o sims sy ppolie
28,85 18 solaiwl 0,50 ((golodl 5 (guazE) (590, YIS
ezl slaial, oluly saaos 5 gohidl EYLST (ppns

[T s plonil samie <YL LS55 olaasiis

e Sihy 5 enshisel QLelid ) |y (s tes ]
ailyg, yguml o dIS a5 <Spirolab I olKiws 5l eolaul b IS b
55k 53 98 8 (sl (5 g sl SlagygesT sl plnil wcuils
lmosls g as bl (1 FAA-IYAY o 1 FAF-1YA0) aslllas 0,50
Glopste Wad Cod ataly glapie (lyear abgye
03¢ arld ()5 dile iz (e Siile 0dilS hgatte
2y NS Ead 5 Sl Brae Cumsy o (BMI) Gu
23S 18 s 9590 (s lel sl Julos

Wools Jukoxi' 5 5 bl (sl sbs,
2oy g ke Bl (il drule sy (irog L]
Soglss gwyp jelateds (e 0l diwle Waosls gl )3
& slogesl 5l Glige S b aplse Gilize slaeg S e
sl sl s oslial (ANOVA) Ll s Jalos 5 Jiews
(Sreseel sty 5 Leed S L aglse Gl bLS)
(e o) 0SS hgadie (sl i ani b Al (90
ol el (Glsls Bras g S ooy azli ()5 aale
5 Jelse wyp psbied Stz s )S, 5l (uizen
gl 20,5 oolitul golandl slagSdl 59 0 ol sla it
@l 5 o a8 )S i o o0 bl laggasl plod o (slosixe
J3dles 5l Wesls il gl b 4l P-value 1S L

s o0liiasl Y ased ol ol ool
olas s slaaz sloosls s g oo 5l lisabl ly:
23518 S J S o osls oS g (1 pages Jo e
3 oslital «(g 5 ptiges sloolSiws white (ygml yeallS Jalis ol
g plaasis baug (6 g el @S (Sl g ol (slo il

VBT linmo oF o5l 1Y 0,93 «5148 > Cabligy swikigoo dloeo YA


http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

RUL OV m)%

S92y sl g sgy 0, Slos o ik Slozlge o5 yiagrg il « Ll Fges slaosls huogi 5 4l ledbl 1) Jous

s 09,5
Jélin Sl Sl oluss Js°
Pv FO) sloaw pluw . b yuio
Slasi goliw Slasy Slaxi (% YVY0)
(%
(5 A%) (V%) (517%)
Y D % V/FY FAA £ O/F YO VIS NFY N A s Bl £ Sile (L) o
Y ($IV) Ve (VY/0) Yo (0F) YY (VA/Y) of (VF/2) JL YD 5 s
S 09,5 25500 Sledlbl
RN YE (OYY) A EVY) AP ($5IY) OV (FV/0) Y\S (BV/S) JLs FE L5 YO 1
(0o ,0) olass
VA (F+/) Y\ (YY) YE (VAID) L EARYAD) VY (YVIO) S5 JLs FO ?
ER7ANE
[++q YIV £ 0/\YS JEE YA VY £ANYE oy TR e Bl £ Kilis (o gil) 08
EXUN)
e SN £ FIAS SNOEYA Y 2 AAD iy CAY £ FIAD e Bl £ 0 Sils (2,558 055
Sl £ Sile KE/M? oy 0095 el S|
[o-¥ AI¥ £ FIVE V¥ EYNS VY EYNE X AT ¥ £ VS ZEIE Ol KEME O 058 o ’
BLS) S rg9,5]
\ (YY) Y (VY)Y o (YIA) 3 (V/0) V8 (VEIY) kg/m? \AID ) jieS
P LS ganail
. Y& (BVIA) T3 (FA/A) Y\ (OF/5) YA (F0/) YVF (OV/Y)) kg/m? Yo & YA/
e o es
VE (YOIP) Y (Fo/0) FA (¥512) Y4 (YFIY) YO (VYY) kg/m?r- kYo o e
) (2o )0) slows
Y (F/%) Al £ (¥IF) £ (%) Yo ) kg/m?® ¥+ i e,
¥ea OIF £ Y A WY EYY  VFAE O YIE £ ANY Sore Gl ol £ Sils (JLo) LIS il a8
e YV ($4/) Fe (VOI+) AD (0/F) £Y (OY/D) YYO (FYIY) 6 S ST JOS
VA (F+/4) Yo (YOI+) £O (VE/5) O (FV/0) VEe (VYY) L (20)3) slass
<efeey AIY £ Y8 YIY £\ F QF/- VA VY E Y YIA £ YIA oSiba JEESERN I 5 !
llse
<efeey NERI VY £ Y FE/ £ F/F YIY £ O/A AY £ V0 Jila> (mg/m?)
Gl £ ik
<efeey YIY £ YV Y £ AIF AN £ VY ENE IMERAL Sl —
P
e TR OAl- £V/f OA- £VE  SF. AN $Y[e £ off FEV, lit
SANY A2 VIE £/ = AI¥ SY[- £ NE VY- £ 5F Yol £ VF FVC lit
SAYY OV/F £ §IAF Y/ £ YIAD MO EYIAS  VID £ AIAY £+ FIAD FEV,/FVC
+v/49 i Dogg®
<15V FINY £ #/AA VAY £ ARY  FN) £ 9/aY M £gan  FEV) Predicted 0
YIY %
+ /a8
/A0A YAY £Y/20 VAL EVAS AN £V/4F YN £\ FVC
YNY Predicted”% sla sy
SRV AYEE RN XN OF/- £ Q)Y ST/ AN OAl- + Q)Y FEV, lit o5 8 Slos
NEE £Y/- % 0/F $¥/ + 5IF SYI- £ 8IF £ £0/F s/ £ O/F FVC lit
SAYY F/Y £ JAY ETV S0 FAD AN ESIAD <10 % YIAD FEV,/FVC
* ARY Sox O
B st VY £1/4 O £VAF NV /30 YN £ 848 FIBVy $ 0
any Predicted%
+ £/40 FVC
SN A Y/ £ VAY YA EHAY AR FAY INZARERIAN .
A7AN Predicted%
NiiZs Y (F/F) £ 0 V0 (/) WA YE@N) (3,) slass oladl 553!
slosl g5e8
SYNY Y (F/%) N2 WO ) A GIV) YA (V/0) (aoy) oloss PRI (] el
FFY Y (¥/%) £ (0 Y\ (AID) D) YY ($1V) (do,3) olows Sre 5551 ST
N c () Y O/ 5 (FI%) £ (YY) Y\ (V/R) (aoy) oloss 6ol 553! losSI 505
S fY < () Y (YI0) A BIY) \ (+IN) V\ (Y/3) (aoy) olaes PRI (] Sz Pl
BN < () Y (OIY) & (¥1%) < () Y (V) (do,) olaws RPN (] e

S 545 olo QLAAAJ @Lu ¢u.a| ).303)& el ;uJ.u )Lf.éﬁb)f
Gl s wagzlge 51w Slawul 09,5 o FEVI/FVC
3 ol Yozt a5 g loline (g L] Ll 5 Cenl ooy Sl
9 B slro,y0 50 G925 0 S es sbb s Ll Ol puis
FEV1 LgLasua}L;"; Sy 0, ee Lo o 4.@9‘5.0 )‘ KeT)
35 it sleeg 5 LS5 4 FEVI/FVC s s FVC

ULP‘?A )| o as slo uLwA CJL.: Rt )y L;’L°) 0,90 9o

1§92y 05 es s el jo Ard LW (o)

(s alide slaog T )3 53 3, Mes slaatls alic b
5 FVC § FEVI (il b oanlice (g loline (glacsslis
1291 Pomly og)S plo 4 S (s oline j5bts (sag 09,5
0,99 5l Gddsi 09,5 1o Lo a3l (nl jo alS (l5ee a5 y5bon
cpaizean. (P<0.001) ols las 1y Jlade o iios dss 0,90 4
Ll a5’ ol ossline FEVI jo Sl ials (golin 09,5 ;o
L os,5 ol yiaS agalee Jdoas Ylaisl a5 g lobins (s Lol

rra |

1FeY Lo oF o Lo ) 090 (slad o Cblogy (pwiigo adxo


http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

aoys (P=0.709) slsi sl g,lobine yeSFEVI/FVC
Iy @obliae jials s 54 FVC g FEVI ouds oo jin
S s o plas assl pl (P<0.001) wols olas
S ol 5 sy sla i o st id ez le
Dgd LSS s, 0 ,Slee el el conl

Olosm Cario GLS ) (55 0, Sas

el IOAE YA & /Y £ F/- I FEV] Sk o Jas
(omizmen (P<0.001) o5 jlobime gLl iyl as cél
8L pals < /FEEE/D a4 /Y EFY 55 FVC (Sl
o Slgals 5 sy sloag,S 3 oiuser 45 (P<0.001)

Cond aiz,n (P=0.001) 5,55 oo pi> 4 i ials

oAz e g0y b dmr g JuB 0,90 wlely gu,y 0, Shee slajasli anslie Y Jgus

Jelie "

- ot e oy 5 Sy 38 des by as Ll
-/aY < fee <fe e . <efe e FEV:
[ FY <l <efee - <efoe FVC
N2 “[FYY YA NB%s “IV-a FEVI/FVC
16D AN <o) “[-YA <efee) FEV Predicted
<174 -[-YF <efee) -\aY <efee) FVC Predicted

eiSe 9031 51 oaliinl b (golail spuz slogSl 550 (i dnlia ¥ Jouzr
abbgs P ojladie (waz 3)lg0 j95) aglge l uy <l 8 Il 50 g Sl ey

ofe N VY (Y/R) (Obstructive) gslaws!
ofee VY (Y/9) (Restrictive) gauass
Y Y (V4) (Mixed) .S

3 5 Oygod Jow oS canl cpl saipsLas (P<0.05) +/- VY
Sl i g Conl el (o3lonnsl (§58N) sy piite grdgs
o5 ) d9zse ouilbly solobiae jsbay wlatilss eatss lg
Sl pl oaimolid 9 05 </NVOA L ol SSIELR &0 o a2
Slayite Loy s eita 53 by S days VO oS
odsliv ¥ Joaz j0 a5 ;b len sl oo 0ols sl Jiiue
Ok B Bran yuiie sl Exp(B)=5/056 jJade g o
ol o oyls Jlesal iy pl gy 6 ) 0,8l a5 aas o
sl Gloliae /oYY maw o e ol el (golud]
93,5 el o S 0398 (A (i alezsl S5 (gl it
M jlolixe (55le] &gy Joo cnl 50 (i 09,5 5 (ouniis
5 oadS JBw &5 was e las Jow ol (P>0.05)
5590 b psie Ll o ls golaal 6ol cn im0 (5 bolixs
W5, 5 olie 5t il g S 0095 Laslis (o wiile

o Gey S was oSl Eands 9 jay
Doz Sl 55, leicSe fyge;] 5l olaiwl b : il wilgalgo
3o 0,80 30 S g (g golandl ol g9y, S
S35l ae,s YIA 5o goladl 663 595 0l b)) 4gxlae
KW VA SRR GO PRV J S PR ERE YL
Solixe g kel Blodsl mls cpl an (o)l5 oS es o )l
izt 5 (P=0.001) (5053 5 (soladl slogS 55, 5 20y
azdly cpl i b Jid Slezles 5w (P=0.016) Seo
Ayls o,lal ol j aglge b gladases jo Jelis LSS
wa O,lge j9p (lme p Ao Jolge lavely
Oliee 2 Blizes Jalse slavaly (o) 2 sy i3 lonsl 595U
oolaiwl Sz (g ,S 5l golawdl (6oXl wuaz 5150 590

olodl 6551 55 1 S50 Jelge (o) jskaieds Stz (g 5, :F Jguar

(B) Exp ‘5)|‘>L;.xn b o3l axyo Wald 3 laibiw! slas B oy
(Sig.) (df) (S.E.) J
<[AAY AALA \ AYY o[+ OY /YA (L) o
.jaq¥f .30V \ AR .[-q¢ ufee® (kg/m?) Sas o095 axls
NN </-YY \ OIVAF AANS VYD S B pan
VIYEA SIAYY \ YIYA- NARY 4 NARE (mg/m3) cwiss Légs §
AR ARAS \ Y/b-A ANA -V/OYA slxd 09,8
ARIA INvd \ <IYAY YIFto -YIYOA ol

VBT lino oF oylah 1Y 0,93 15148 y> Calbligy cwiteo Ao rr.


http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

RUL OV m)%

u)}ob S ‘)Sso.c ‘QL°"""’ 9 (oo é)l.»..a L o).’jdu de.wl
ool 5 asdlas ol VY] 08 30 50y 0 Shos  rezs
5854 mlio IS5 0|, FVC g FEVI s jlolixe g (20,05
ot + 05 oo g | aalllas ol slaazil g ol 05,5 0l
SLal 55 e j9Sekos (o) 2 0,ly0 (VIY) (S 5 S5
s b Sae SYsbo agrlae a5 o o lis g &l ) cpolie
ol ogd e gy (sasasd OIS 4 wilgs o Jlis S
AJL..:BJ 0)30 5\3 )‘ o= ‘) FEVI 9 FVC )L)L‘..’.A Uw.colf,..; axdlas
ST N S P RWKECI N PSS (PR PRV PYES
[ﬁ] as oo slid ader yisy 5o

$laos, 15 omts Jiso 5 b glyo olpee cailine ol 5o
Godgi s LSl .Q)b 6):;"-‘“’ Lng¢J5Lé.‘£ calize GL;..;
clale uo]xn )d 6~)L,.Ma 9 Lg)L)‘ aole Lm05; JJLMJ L\ MLE.A )o
2 ol Gupiy g ailadls I8 Légs S 5l o5V
Ol el oo samlive 098 oyl ;o FVC g FEVI sla ozl
dadlre g J S gladel p gadal ol onimo s laasl
GeioS @li b adl cnl ol agzlge mhaw 9 Jod g5 Gulol
s Gillas yawe Cris LF IS 69, (V2 YY) ), g Lol
Odns 13 L apals g Do SYsb aglae wilesls jlis oS
ot S9uy b olae ialS Coge pwiis (i S
DFaga e lhos slagisn o 58 5

i 50,8 la asls a5 wims oo Lis basdly (poen
2 olme b S Bpas e 5 G 005 a3l
L3 Ls)..\.: c\)}'f ua>LM: k)“"‘)s‘ .JJ)I\) Sy Q)S.LQ.C ‘_gL‘bL)a?Lm
el 00 555 55 Y YY Jlo o o, Kea g Wei He 5.6
b ol (e (Bl g y550L0] 45w o lits aslllas oyl
sloos¥T LS jo 5 asb asls e, o,8kke » s,bob;
L sy ofkee S8l Sy ok L8905 5 ame
S 0095 Lasli Jlaline ;5U @ o adllas ol s oo ol
Dol sl o)lal sl cud b Sy

318 o)Ll 55 K B pan 45l andllae ol ool pogdle
Sl cod,b oud Jn i doys Joliae yialS 4 jouie oS
aS (VYY) o) en o ols Sis Jimghy b asdly cpl .l o
Wlos,S gy 1y S5y BBl p K Spae il Sl
Az g8 090 il Cedles J 7S slacanlow ;o wl g Cunl ol jon
Dyels,s )8

S a5 ol s Setasd ygus )5y S candllas ol o
5o bl dole Exp(B)=5/056 ,laie L (Smoke) oS
o boanl ) (P=0.023) ol golail o3l i
Jleo ey ojls Sloden p3l sl Sl jo aliv olagbod
S a5 5,8 awl (Y-YY) Stanislav Kotlyar aslas
i e 6905 solodl slags Lo 4 Ml Hlas ol L oS

-

Conle Jdoas ol mlia 51 (SO lgiear Glogw o
ogds Hlegd,F Ol JLasl b oojlgen o> (saded slaasl s
L Sae SYsb  Jad qpalae ool axlge glacaul LB 5, ol)d
s Cdles r (osllaol slavuly cul (Ko 1S
3 5t cou | T g, 0, 5has 5 sl anils QLSS ownis
Coio cpl LSSl 10 (69, 0, Sbee oo ls Ol s g
ool s e Judow ol lawsa s alol o el ouls plodl
HJB Leso 5 L Sae Yol agalge a5 was o lis axllas
Olomw aila )5 LSS o Jbg S e 5 glacl
el (lapul 5 0y by isu )0 ouad dwes,l 5 5SS
x> el Gyteg el Syl 0 s pSets elS
(FVC) sz il 2yl 5 (FEVI) gl et jo sasily
oy Sl 5l Sl (sa, slogasls jo cdl cpl el oas
38 GialS .l 55 g, ceodh i laoansYT ol b aglge
S FEVIFVC cocs jo Jloliae yos5 50 FVC g FEVI
a9 A,y IS sl o (RS Sy O, Nee Sl 4 w20 o
oo P 668 oamoylis cpl g 0ols &, 5 Ll son5l
S8l 5 osle coenl b Jlassl wSS ] Lol &5 el
W3 0 &) Sy S (0D Sgaome Al )0 S O Sles
DT 5,138 o 6,08b Ll (sloyons 2 9

0,by0 iy o iegh o b oasdllas ol gloazdl
gy Sy Blaial BBy cadew L9 5 slaaly
Ol L agalge as wilosls (lis (gousie Sladlas .o jls Slgsen
(odre alex i) Gliswe 5,5 sladaswe jo Jliws S dew
Sy syl o 8l cage (Gluglesw 9 Glexslo
95 om0k dile (53, Slagglon 4 Ml Sy 9 05 0
Yo s Jlo o ohes 5 Slabsbe s oo (a3l 4 ol s
L agrlse 5 a0y Ol Sy gy 2 5llillis adlllan S5 5o
a Mol Jlas! ol See boan¥T ol b S SYsb
Ol e g asJ; [f] a2 Gl 1) (g, wad lasles
ailosls lis losws Caiio 1,515 (69, (Audod jo 55 (Vo))
Sl S s )3 g Glacnl LB Legs § ol cdale oS
5k oz 5 b2l Gl cedib o pReta el el
50 hline ials 55 adlas ol bl g 99d o0 1,5, 50
S5 5 addlhas ol 4o [0] WS o 0B 1, FEVI 5 FVC
05 1) lapasls ool o (palS (n iy sadyi slagisu
adg mlio b poiiess dgzlae 51 o300 ol cpl a5 wlos,S
Lbdi ls sl cans plie @S 4 ase 1,5 s,
B Jlas ) G 5 )90 5 b agzlge o5 ol ] 51 S

ey VEY ybiun oF o Lo 1) 6593 (5148 o bl msdigen alo


http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

SeolS el oy olyen 1) (gagass CYMS! 6631 g 098 oo
38 lagul 5 0l slo s LSS 50 ohga o Slee
Jolge e imman ol 55,b caiun Lega,§ ol cdale 5 e
2 s b e Grae g (S 0o el pla (608
aprlae ol Conl laazdly ool ai)ls g bl Sl cud b
)| solazwl 9 wL».a 4)% ).a.}a.l LSI)'""S Ololadl 6‘?‘ 9 kSL‘w
Ceodls » )bub) 6L‘°J~“Ls-3. uM:blf 6‘)‘.’ \) 6‘>Jé cblas> u‘r.QJu
Sl @b Olyeds a8l oo 9 Wjlo oo i (LS son,)
P n mle o b cdlag g gl Glacals S

YW oolarul

S0y g S
aegyl e Sloww glio (LS, 5 Copae 5l alewspa

2w 3lai

3l 0929 Budod (pl 9590 b bLS | Ho

S ol

)8 ghaiie ;5 Cgae aslipbly 5l as S fegh ol
S Glse 5 Jsol cale) b Giod Jolpe plad sl o )|
i el o0y ol pRisls 5 cele sloo lasbin] b illae
‘Ga&i;.‘ab Aol bl ooz lez 10 gty ols plel oy el
ool 0azd Bl yo alBlas Ldwgly @IS A8

REL T
el dmosls (s pslaaz stghy (b o (st plos
lazsls oS lie S5 jsba dllie ol il 5 G5 @l
Colgins 5 00,5 a0l 5 adllas | ol e (Bns 4o

ey 1) allie glgime oS

b coles

b ogar (Hyo slasly b colex (g0 Gubizs ()
o o plon elinl b

REFERENCES

1. Nordby KC, Notg H, Eduard W, Skogstad M, Fell AK,
Thomassen Y, et al. Thoracic dust exposure is associated
with lung function decline in cement production workers.
Eur Respir J. 2016; 48(2), 331-9. PMID: 27103386
DOI: 10.1183/13993003.02061-2015

2. Rathebe PC. Occupational exposure to silicon dioxide
and prevalence of chronic respiratory symptoms in the
cement manufacturing industries: A review. J Public
Health  Res.  2023;12(4):  22799036231204316.
PMID: 37822998 DOI: 10.1177/22799036231204316

3. Aljeesh Y, Al Madhoun W, El Jabaly S. Effect of exposure
to cement dust on pulmonary function among cement
plants workers in the Middle Governorate, Gaza,
Palestine. Public Health Res. 2015;5(5):129-34. DOI:
10.5923/j.phr.20150505.01

Olosm Cario GLS ) (55 0, Sas

i (nl Sln ) telbie (oond Sy Gl casllae (nl ol
ol 5e 5 Theodore Lytras «opizmen V8 1V] ols 3158
Jolse g s 090 b oo dgzlge a5 wisls Lad Y-V Jlo jo
DAL 5l golal lagSIl 55, 50 ielas (b5 oS 5 Slids
S 0355 APl g (pe wiile (6,503 Sl ite (Bl o
IVia1a] cobilyen L8 Slallas b b a5 wisgss ol
looiSagais Jelse e o b it ol a5 wisls olis o]
53l (slagSl 52 (sogame b i JLégo 5 L Sems atile
OSan (P=0.123) Les )Legs 5 (5 bolme pae ( Jlocpll s lo
3 E555 09maS i (g pSoslail Zds 5 covgaze I ol el
5 488 Oladllas jo a5 Slacasgase tail 4g2lge (sboosls
OMlae Coanl  boaily cnl [YY Y] cl suss ounlie
Siajl 5 S g0 25T K 390 L agzlye el 5 it
ooy )T 5o bayite ol BT (o) lp ot Slighos
Copodl ¢ty Sl glaail wul b adlhs ol mls
b 5 Bl LB LS L lid gzl als
a5 adlhe ol e e ol Ge, St |y Jiey S
o ¥ ool b 51 agalge 51 dlojlozr lojgs Julos
30 ohgd SaegYeb dgzles w0 lid el aislsy,
slosasls o jloline cdl b slwnl 5 odys sla e
sl gito Db (rizmen el olien (g keg
002 35T (552 0 Kot K 5 G 0055 (a5 i (39
ol 5 codle 58 slaask  slyz] Coenl oazily (pl .ol
cadle W) sl Sl Sl Glgisar | JLegd 5L agzlse
ilese sy Gloaw @lie 3 (LS, el

S5 xd
ol 6551 2 Fge Jole o inten Olsieds S B
olid sl pl ol Sluls Gloww Cain LSS j0 (5o,
Sbml lr s Sy plsa (aiS JK wes o
a0 oo lis asdlas cpl guls (yuioren Ll (golawsl SYMLS

ovsbew g Blaatal BB Lo S L Sse gV 4zl
S8l pmmin cloms Caiio j0 gl IS e o by S
FVC 3 FEV1 a3l 55, 0,Slee slo ozl jo jlolize

4. Pellegrino R, Viegi G, Brusasco V, Crapo RO, Burgos F,
Casaburi R, et al. Interpretative strategies for lung
function tests. Eur Respir J. 2005;26(5): 948-68.
PMID: 16264058 DOI: 10.1183/09031936.05.00035205

5. Poinen-Rughooputh S, Rughooputh MS, Guo Y, Rong Y,
Chen W. Occupational exposure to silica dust and risk of
lung cancer: an updated meta-analysis of epidemiological
studies. BMC  Public  Health. 2016;16:1137.
PMID: 27814719 DOI: 10.1186/s12889-016-3791-5

6. Zeleke ZK, Moen BE, Bratveit M. Cement dust exposure
and acute lung function: a cross shift study. BMC Pulm
Med. 2010;10:19. PMID: 20398255 DOI: 10.1186/1471-
2466-10-19

7. Moghadam SR, Abedi S, Afshari M, Abedini E,
Moosazadeh M. Decline in lung function among cement

VBT linmo oF oyl 1Y 0,93 o 5148 y> bl wsokigeo dloeo rYY


https://pubmed.ncbi.nlm.nih.gov/27103386/
https://doi.org/10.1183/13993003.02061-2015
https://pubmed.ncbi.nlm.nih.gov/37822998/
https://doi.org/10.1177/22799036231204316
http://article.sapub.org/10.5923.j.phr.20150505.01.html
http://article.sapub.org/10.5923.j.phr.20150505.01.html
https://pubmed.ncbi.nlm.nih.gov/16264058/
https://doi.org/10.1183/09031936.05.00035205
https://pubmed.ncbi.nlm.nih.gov/27814719/
https://doi.org/10.1186/s12889-016-3791-5
https://pubmed.ncbi.nlm.nih.gov/20398255/
https://doi.org/10.1186/1471-2466-10-19
https://doi.org/10.1186/1471-2466-10-19
http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-19 ]

[ DOI: 10.53208/JOHE.11.4.323 ]

RUL OV m)%

production workers: a meta-analysis. Rev Environ Health.
2017;32(4):333-41. PMID: 29016356
DOI: 10.1515/reveh-2017-0017

Zeleke ZK, Moen BE, Bratveit M. Lung function reduction
and chronic respiratory symptoms among workers in the
cement industry: a follow up study. BMC Pulm Med.
2011;11:50. PMID: 22067264 DOI:10.1186/1471-2466-
11-50

NIOSH (National Institute for Occupational Safety and
Health). Method 0500, particulates not otherwise
regulated, total. 1994. Link

10. Ashley K. NIOSH manual of analytical methods 5th edition

and harmonization of occupational exposure monitoring.
Gefahrst Reinhalt Luft. 2015;2015(1-2):7-16.
PMID: 26309348

11. Graham BL, Steenbruggen I, Miller MR, Barjaktarevic 1Z,

Cooper BG, Hall GL, et al. Standardization of spirometry
2019 update. An official American thoracic society and
European respiratory society technical statement. Am J
Respir Crit Care Med. 2019;200(8):e70-e88.
PMID: 31613151 DOI: 10.1164/rccm.201908-1590ST

12. Rumchev K, Hoang DV, Lee A. Case report: Exposure to

respirable crystalline silica and respiratory health among
Australian mine workers. Front Public Health.
2022;10:798472. PMID: 35769775
DOI: 10.3389/fpubh.2022.798472

13. Leung CC, Yu ITS, Chen W. Silicosis. Lancet.

2012;379(9830):2008-18.
DOI: 10.1016/S0140-6736(12)60235-9

PMID: 22534002

14. Misra S, Sussell AL, Wilson SE, Poplin GS. Occupational

exposure to respirable crystalline silica among US metal
and nonmetal miners, 2000-2019. Am J Ind Med.
2023;66(3):199-212.

PMID: 36705259DO0I: 10.1002/ajim.23451

15. He W, Jin N, Deng H, Zhao Q, Yuan F, Chen F, et al.

Workers’ occupational dust exposure and pulmonary
function assessment: cross-sectional study in China. Int J
Environ Res Public Health. 2022;19(17):11065.
PMID: 36078779 DOI: 10.3390/ijerph191711065

16. Tian T, Jiang X, Qin R, Ding Y, Yu C, Xu X, et al. Effect of

smoking on lung function decline in a retrospective study

17.

18.

19.

20.

21.

22.

23.

of a health examination population in Chinese males.
Front Med. 2023;9:843162. PMID: 36687452
DOI: 10.3389/fmed.2022.843162

Kotlyarov S. The role of smoking in the mechanisms of
development of chronic obstructive pulmonary disease
and atherosclerosis. Int J Mol Sci. 2023;24(10):8725.
PMID: 37240069 DOI: 10.3390/ijms24108725

Lytras T, Beckmeyer-Borowko A, Kogevinas M, Kromhout
H, Carsin A-E, Ant6 JM, et al. Cumulative occupational
exposures and lung-function decline in two large general-
population cohorts. Ann Am Thorac Soc. 2021;18(2):238-
46. PMID: 33090904 DOI: 10.1513/AnnalsATS.202002-
1130C

Tang X, Lei J, LiW, Peng Y, Wang C, Huang K, et al. The
relationship between BMI and lung function in populations
with different characteristics: a cross-sectional study
based on the enjoying breathing program in China. Int J
Chron  Obstruct Pulmon Dis. 2022;17:2677-92.
PMID: 36281228 DOI: 10.2147/COPD.S378247

Yao S, Zeng L, Wang F, Chen K. Obesity paradox in lung
diseases: what explains it? Obes Facts. 2023;16(5):411-
26. PMID: 37463570 DOI: 10.1159/000531792
Pouragha H, Kazemi H, Pouryaghoub G, Mehrdad R.
Association between body composition and pulmonary
function tests among health care workers in Iran. Curr
Respir Med Rev. 2021;17(1):51-8.
DOI:10.2174/1573398X17666210311143728

Schliinssen V, Mandrioli D, Pega F, Momen NC, Adam B,
Chen W, et al. The prevalences and levels of occupational
exposure to dusts and/or fibres (silica, asbestos and coal):
A systematic review and meta-analysis from the
WHO/ILO joint estimates of the work-related burden of
disease and injury. Environ Int. 2023;178:107980.
PMID: 37487377 DOI: 10.1016/j.envint.2023.107980
Meng E, Xin Z, Jianrui D, Jinzhu Y. Meta-analysis of the
relationship between occupational/environmental
exposure to wood dust and laryngeal cancer. Cancer
Med. 2024;13(20):e70330. PMID: 39428845
DOI: 10.1002/cam4.70330

ey | VEY ybiun oF o Lo 1) 6593 (5148 o bl msdigen alo


https://pubmed.ncbi.nlm.nih.gov/29016356/
https://doi.org/10.1515/reveh-2017-0017
https://pubmed.ncbi.nlm.nih.gov/22067264/
http://dx.doi.org/10.1186/1471-2466-11-50
http://dx.doi.org/10.1186/1471-2466-11-50
https://www.cdc.gov/niosh/docs/2003-154/pdfs/0500.pdf
https://pubmed.ncbi.nlm.nih.gov/26309348/
https://pubmed.ncbi.nlm.nih.gov/31613151/
https://doi.org/10.1164/rccm.201908-1590st
https://doi.org/10.1164/rccm.201908-1590st
https://pubmed.ncbi.nlm.nih.gov/35769775/
https://doi.org/10.3389/fpubh.2022.798472
https://pubmed.ncbi.nlm.nih.gov/22534002/
https://doi.org/10.1016/s0140-6736\(12\)60235-9
https://pubmed.ncbi.nlm.nih.gov/36705259/
https://doi.org/10.1002/ajim.23451
https://pubmed.ncbi.nlm.nih.gov/36078779/
https://doi.org/10.3390/ijerph191711065
https://pubmed.ncbi.nlm.nih.gov/36687452/
https://doi.org/10.3389/fmed.2022.843162
https://pubmed.ncbi.nlm.nih.gov/37240069/
https://doi.org/10.3390/ijms24108725
https://pubmed.ncbi.nlm.nih.gov/33090904/
https://doi.org/10.1513/annalsats.202002-113oc
https://doi.org/10.1513/annalsats.202002-113oc
https://pubmed.ncbi.nlm.nih.gov/36281228/
https://doi.org/10.2147/copd.s378247
https://pubmed.ncbi.nlm.nih.gov/37463570/
https://doi.org/10.1159/000531792
http://dx.doi.org/10.2174/1573398X17666210311143728
https://pubmed.ncbi.nlm.nih.gov/37487377/
https://doi.org/10.1016/j.envint.2023.107980
https://pubmed.ncbi.nlm.nih.gov/39428845/
https://doi.org/10.1002/cam4.70330
http://dx.doi.org/10.53208/JOHE.11.4.323
https://johe.umsha.ac.ir/article-1-977-fa.html
http://www.tcpdf.org

