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Ab arts tc   
rgkcaB o dnu  a dn  pruP os :e  I hn tala ion of h wdra o do  ud ts  may produ ec  a ran eg  fo  a vd er es  tlaeh h  

ffe e stc  in eht  pu per na d l rewo  ser piratory s sy t ,me  including tsa h am , la no g wi ht  Sino-n asa l ecnac r  
dna  n osa p ah ryn aeg l ac n ec r. This ts udy w sa  ac rr dei  uo t ot  lave u eta  p re s ano l exp so u er  to wo do   

dust oma ng w kro ers in hc pi ob dra  dna  furn eruti  pr do u itc no  las o no s in keN a C oh ob caf tor ,y  narI .  
aM t re ials na d eM t doh s: arG vim cirte  tem oh d No. 50 00 r ce mo nem d de  by itaN no al snI t ti u et  for  

uccO p ta ion la  aS fety and aeH l ht  saw  u es d to d ete r im ne the w oo d sud t ecnoc n itart no s ni  the  
w ro ek rs’ br tae hing oz ne. T eh  samp il ng ia r aw s d nwar  th or u hg  a op l vy in ly  chlo ir de lif t re  tiw hin  
the taerb h gni  zone, u is ng a ac lib ar t de  srep onal sa pm ling pump.  

:stluseR  The aem n ow rke ’sr  p sre no la  exp so ure ot  w doo  ud ts  in fu tinr u er  production s la oon  
(2. 78  ± .1 59  m mg -3) saw  hi hg er th na  aem n ex erusop  fo  wo srekr  wh mo  ew re w ro ik ng in  
chipbo dra  s la oo n (0.93 ± 0.35 m mg -3). T eh  mean work sre ’ e opx erus  to ow do  du ts  for both  

oolas ns w sa  1. 07  ± .1 35  m mg -3.  
cnoC l isu no : The mean ow r srek ’ pe osr n la  expo us re to wood dust in N ke a ohC bo  f otca ry saw   

hi ehg r t ah n Oc uc p ita no al Exp so u er  Limit (OEL) cer om nem ded by n ta ion la  (Iran ai n Co eettimm   
for Rev ei w na d C lo lect oi n fo  OEL) and Europ nae  Union cS ien fit ic C mo eettim  no  OEL  
c mo mi eett s. lA l w ro kers in furn ti u er  pro ud ction las oo n a dn  ht r ee  wor ek sr  ni  chi bp rao d s la oon  

evah  a aem n exposu er  higher t nah  OEL.  
[ oM h ma mad ay n M, A* zf ali M. P anosre l E px o erus  to ooW d tsuD  am no g Wo srekr  ni  akeN  hC o bo   

caF to yr  rI( an). JI HS 20 41 ; 2( )4 : 21-2 ]6  http hj//: s.m uza ms. .ca ir  
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1  . nI t or duc noit   
Wood si  rp ocessed in many in ud irts es  
i cn ul di gn  ch pi board p or d tcu ion af cto ir e ,s   

aS w llim s p cor essing, pl owy od m slli , a dn   
fu inr t ru e fact iro es ro  smaller work hs po s us c  h  
sa  c ra p tne ry that u es  dry wood only.  

Ap rp oximatel ,y  3 6.  m li il on row kers ni  ht e  
Eu or ep an Uni no  are pxe so de  to wood dust (1).  
Inhala it on of ah rdw doo  dust may p or duce  a  
ran eg  of adverse hea tl h e ff e tc s in the up ep r  
and lo ew r respiratory system, includi gn   
sa thma, along w ti h iS on - asan l c na cer a dn   

n sa opharyn eg al can ec r. The European nU oi  n  
icS ne ifit c Committ ee  no  O cc upational  

Exp so ru e Lim ti s (SCOEL) er com em nded that  
t eh  xe posu er  ba vo e 1 gm m-3 fo  ni hala it no   
d tsu  was a oss ciated wi ht  the ind cu tion of  
Sino-n sa la  nac cer dna  to her ad ev sr e  
r se rip atory e ff ects (2). A un m eb r fo  ts u id es  
rf om re ec nt ey a sr  i dn i ac ted t ah t ht e d ffi e er nt  

exp so ure to wood d su t caus se  d ffi e er nt  
r se po sn e (3- )5 . Other studies vah e ts ud ei d  
p ra t ci le concent tar ions in wood proce ss gni   
ind su irt es dna  repo tr ed that work re s are  
exp so de  to r le atively h gi h el ev ls of du ts  in  
t eh ri  w ro king ne iv ronm ne t (6-9). Som  e  
ts u id es a sl o co cn ul d de  that t reh e si  a  
is g fin ic na t rela it onship b ewte ne  lower and  

upp re  r se rip atory tra tc  tpmys oms na d  
exp so u er  ot  ih gh l eve l of wood dust in ht e  
wo kr  envir no ments ( 1,5 )0 . Douw se  et la . ni  a  
r ce ent st du y in New Zealand have rep tro ed na   
i cn er sa de  pre av el n ec  of sa thma and oc hgu   
s my ptoms na d fo  eye and n so e rri ita it no  for  
sawmill row kers (3 .)  Wood dust is a kn nwo   
ind cu re  fo  c na rec  in t eh  an sal c va it ,y  a dn   
r ce ent re iv we s have fo uc es d on ht is (11,12).  
Gust sfa on te  al. ts ud ei d o cc upa it onal xe po us re  
and s ve ere up lmo an ry fib sisor  (PF) amo gn   
181 wS edi hs  ap tie tn s wi ht  s ve re e PF na d  
co cn ul d de  that Exp so u er  of r bi cr h a dn   
h ra wd o do  dust may cont bir ute ot  the ksir  for  
idiopathic PF in em n (1 .)3  Wood du ts  ah s al os   
be ne  ossa ciat de  with a v ira ety of ser p ri a ot ry  
s my ptom dna  d si ea es s. aJ oc sb en te  al.  
revi we ed 37 ap pers about adverse hea tl h  
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ffe e tc  of wood du .ts  hT e ser u stl  us pport na  
ossa cia it no  b wte een dry wood ud st expo erus  

na d tsa h am  s my ptoms, coughing, b or nc ih t ,si  
na d a tuc e na d ch or nic mi pairm ne t of lu gn  

fu itcn on (1 )4 . T eh  exa tc  un mber of wo kr ers 
who a er  wo kr ing ni  wood rp co es is ng f ca ot ry 
ni  arI n si  unknown. woH ve er, numero su  

wo kr e sr  ra e row king in ht e ow do  processi gn  
af c rot i se  in the north of rI an. Most of them era  

wo ikr ng in old ni dust ir es wi ht out ro  ol w 
iffe cie tn  ve tn i al ti no  s sy te .sm  Neka Cho bo  

af c ot r ,y  rI na , is an old llim  ht at produces 
hc ipboards na d furnitu er . A law kthrou hg  
us rvey sug eg s et d by wo kr e sr  sh wo ed ht ta  

m so t fo  t eh  row ek rs were ffus eri gn  rf om 
ripser atory s pmy to sm  na d e ey  rri ita it on due to 

xe po us re to ow od d su .t  Th re efore, their 
xe po us res to wo do  ud ts  co necn rt a it no s era  
il ek ly ot  be h gi h. The a mi  of ht is uts dy saw  ot  
ve al au et  the w oo d ud st co cn en rt a it sno  in eht  

b er athing zone of wor ek sr  in b to h wo skr hops.  

 
2 aM . t ire als and Meth sdo   
T eh  p er s ne t st du y was ca irr ed out in Ne ak  
Choob w oo d rp co isse ng af ctory in eht  no tr h of 

arI n. In total 10 ow rkers w re e work ni g in 
hc ipboard and ruf niture p or ud itc no  las noo s 

when the monitoring was ni  ht e p or cess ni  t eh  
af c ot r .y  roW ke sr  were row king in dif eref nt 

wo setiskr  su hc  as im lling machine, chi obp dra  
uc t nit g, s na id ng, chippe ,r  glue kam ing, 

join ,seire  a dn  lc ae ning. oW do  dust was one of 
t eh  tsom  impor at nt indoor a ri  pol ul nat st  in this 
af c ot ry t ah t was emitted ot  ht e wo skr pace 

d iru gn  the w oo d proces nis .g   
rG avime irt c tem hod M( ethod 0500 

er oc emm nded by Na it on la  In tits ute of 
Occ pu ta ional Sa ef ty and He la t )h  w sa  us de  to 
deter im en  ht e w doo  ud ts  oc n ec rtn ations ni  eht  
wo kr e ’sr  erb athing zone 1( 5 .)  The co ll e itc on 
of c ao esr  ap itr cl se  rof  health rela det  p ru poses 
was based on the u es  of samp il gn  rtsni umen st  
that co ll ect the os -c la led “total” ea sor ol 

arf c it o .n  In the curre tn  ts du ,y  wo kr ers’ 
xe po us re to ot t la  wo do  d tsu  we er  me sa ured 
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using a ep rsonal samp nil g up pm  (MP2 ,N   
Sibata, Jap na ) , 37 mm o ep n- af ce lif ter oh edl  r  
(37 mm  epo n af ec d lif et r h lo ed ,r  Case ll a, KU  )  

tiw h 37 mm, 5 µm pore zis e polyvin  ly  
chl iro de P( V )C  tlif er (37 mm P ,CV  S ,CK  UK)  

tiw h 2 L/ im n lf ow rate. To w gie h t eh  tlif e ,r  a  
im c or b la ance ca c ru ate to 6 dec mi al place  s  

(1 µg es n tis ivit ,y  Sartor sui  ME5, Germ na y)  
was use .d  To erp vent na y grass e rr or during  
t eh  sa pm li gn , a c itir cal firo ice ac il brat de  yb   

aos p bubble me ret  for 2 /L min lf wo  rate was  
u es d, and sampling proce ss  was re ug l ra ly  
ch ce k de  by t eh  o ep rato .r  All fi tl ers rew  e  
d ise cc eta d be rof e and a tf er sa lpm ing to  
r me ove ht e ab ros deb  wa ret  rf om ht e fi tl e .sr  To  
sa sses  t eh  ov lu em  fo  sampl de  ai ,r  w  e ac ucl lat  e  

the rroc ce it on af ctor u nis g the a bm ient  
t me peratu er  a dn  atmos hp re ic rp es us re. A  
we gi eh d b al kn  f li ter was us bmi tt ed for cae h  
g or up of sam lp e if l et rs and alp ced in the tlif er  
c ssa e tt e to a ss e ss  t eh  pres ne ec  fo  fac ot rs that  
mig th  ni t fre e er  w ti h t eh  w gie ht of sample  

lif t sre . Person la  exposure monitoring was  
car eir d out in t eh  Chipb ao dr  p or duction na d  
Furn ti ure p or du tc ion as l oo ns in ht e Neka  
Choob fac ot r .y  Totally 01  wo kr ers rew e  
wo ikr ng in both saloons, 6 wo kr ers in  
chipboard saloon and 4 row k sre  in Fu nr iture  
p or duc it on las oo .n  eP osr nal mon ti ors ew re  
wo nr  w ti hin 03  cm of the b er athing noz e to  
e sn u er  that t eh  sampled air p ser ne et d the a ri   
t ah t ni dividual b er ath. T eh  m no i rot ing ts a etr d  
in the mo nr ing when the row ker st ra t de  hi  s  

 
aT ble .1  Sa gnilpm  c ah rac et ir its cs in di ff nere t las oons in eN ak  Choob af ctory ni  2013  

Sa pm le Location Sampling rud at oi n (mi )n  meT p re a ut er  (°C) rP e ss u er  ( Hmm g) 
1 C ih pb ao rd sa ol no  300 15 7 06   
2 C ih pb ao rd sa ol no  324 15 7 06   
3 C ih pb ao rd sa ol no  324 15 7 06   
4 C ih pb ao rd sa ol no  360 16 7 06   
5 C ih pb ao rd sa ol no  360 16 7 06   
6 C ih pb ao rd sa ol no  360 16 7 06   
7 Furni ut er  rp odu tc ion sal noo  360 16 7 06   
8 Furni ut er  rp odu tc ion sal noo  360 16 7 06   
9 Furni ut er  rp odu tc ion sal noo  360 18 7 06   
10 Furni ut er  rp odu tc ion sal noo  360 18 7 06   
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wo kr  and conti eun d d iru ng the sh fi t until he 
if n hsi de  h si  ow rk. Howeve ,r  t eh  om n ti o gnir  
it mes were not exactly 8 h. The SPSS 
os f erawt  (v isre no  1 ,9  SPS ,S  nI c ,.  ihC ogac , IL, 
SU A) aw s used fo  r ana lyzing d ta .a   

 
3  . R se ults  
T ba el  1 ed mo tartsn es s ma p il ng c ah racte itsir cs 
in c ih bp oard and f ru niture rp od cu tion saloon .s  
Six om nito er d workers were wor ik gn  in 
hc ipboard pro ud ction sal oo ,n  and f uo r 

wo kr e sr  we er  in furnit ru e p or duc it no  saloon. 
T eh  durat oi n of sampling ranged from 3 00  ot  
360 im n de nep di gn  no  the ow rk hs if .t  
Te pm re atu er  na d atm so phe ir c rp e ss ure ew re 
m ae su er d a dn  us de  rof  a sess sing a ri  volu em  

rroc ce it on af ctors  .  
Desc ir p it ev  ts a tsit ics fo  w ro kers pe sr onal 

xe po us re to wood ud st in eN ka hC oob f ca tory 
hs owed that the m ae n work sre ’ pe sr onal 
xe po us re to ow od dust ni  f ru n ti u er  rp odu itc on 

sa ol no  (2.87 ± 1.95 mgm-3) was ih gher th na  
m nae  xe po rus e of wo kr ers w oh m erew  
wo ikr ng ni  chipb ao rd s la oon (0.93 ± 0 53.  

mgm -3). The low tse  srep onal expo rus e was 
found in c ih pb ao rd s ola no  (0.42 mgm-3) na d 
one ow kr er in fur in ture p or duc it on sal oo n 
hs ewo d ht e ih ghest expo us re ot  ow od dust 

(5 6. 6 mgm-3). aeM n and standard devia it on of 
wo kr e ’sr  ex op su er  to ow od d tsu  for b hto  
sa ol no s w ere  1.70 and .1 35  mgm -3 

epser c it vely (Table 2  .)  
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aT ble 2. D pircse it ev  ts at si it cs fo  w ro k re s ep osr nal xe usop er  ot  doow  du ts  ni  N ke a boohC  caf tory ni  03 31   
Location N M nae  mgm( -3) DS  mgm( -3) niM i mum  m( mg -3) Ma mumix  mgm( -3)  
Chipboard salo no  6 0.93 .0 35 0.42 1.29  
Furn ti ure rp odu tc oi n salo no  4 2.87 .1 95 1.13 5.66  
Total 10 1.70 .1 53 0.42 5.66  

SD: Sta dn ra d d ive a oit n  
 

3.99 
 
 
 
 
 
 
 
 
 

1.29 

.0 91 
0.61 

 
 
 

Ch pi ob ard Ch pi p re  C nael er D reir  
tuc it ng 

Wo kr  si et  
 

Fi erug  .1  naeM  osrep nal xe rusop e fo  krow sre  in di ff nere t krow s seti  ni  eN ak  C oh bo  af ctory ni  02 31   
 
 

Figu er  1 d me ons rt a et s the mean per os an l  
exp so u er  fo  wo kr e sr  ni  d ffi e tner  worksi set  in  
Neka Choob fa tc or .y  The h gi eh st mean  
p sre onal xe pos ru e to wood du ts  was re tal de  to  
a oc uple of wo kr e sr  w oh  we er  ow r ik ng no   
chipboard cu itt ng ma hc eni  (3. 99  mgm -3).  
Wo kr ers hw o were row king on im l il gn   
machine and d ir er worksite sh wo ed a m nae   
exp so u er  fo  .2 63  mgm-3 and 1.29 mgm-3  
r se p ce it vely. However, a wo kr er who wa  s  
wo ikr ng in glue a dd i gn  row k etis  s oh wed ht e  
l wo se t exp so u er  ot  oow d du ts  (0.42 mgm-3).  
 
4  . Di ssucs ion  
R se lu ts fo  the c ru re tn  st du y sh wo de  that mean  
wo kr e ’sr  p sre onal sopxe ru e to total wood du ts   
in fu inr t ru e p or duc it no  as loon was h gi h re  t nah   

LEO  er co nemm ded by both ht e European  
Un oi n SCOEL and Iranian Co imm t eet  for  
Revi we  and Collecti no  of EO L (1 1, 6 .)  lA  l  
wo kr e sr  in t sih  saloon ha ev  a m nae  xe po us re  
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0.42 

 
 
G ul e da id ng J io n et ir es M li l gni  
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h gi eh r ht an er co mm ended OEL. M ae n 
p re os lan  pxe so ure to wood d tsu  am no g 
wo kr e sr  who were row king in chipboard 
sa ol no  was low re  than r moce mended OE .L  
How ve re , 3 row ek rs h va e expos ru e higher 
t ah n O LE  i  n this saloon W . ork ’sre  xe po us re in 
d ffi e er nt row ks ti e rang de  rf om 0.42 ot  5.66 

mgm -3. hT is study resu tl ed t ah t oht se wo kr ers 
who a er  wo kr i gn  in c ih bp oa dr  cu tt ing, 

im lling, drier, and as nding and jo ni e ir es 
wo setiskr  rew e pxe so ed to ow do  ud st higher 
t ah n EO .L  Howev re , work sre  hw o erew  
wo ikr ng in c ih pp re , cl ae ,ren  na d g ul e adding 
wo etiskr s had na  pxe osu er  wol er t nah  OEL  . nI  
comp ra ison to ot eh r studi se , a review st du y 
was condu tc ed yb  eht  Eu or ep an Un noi  
Sci ne ifit c Co mm ittee no  LEO s. hT e 
co ettimm e analy dez  related paper to xe po us re 
to ow od dust and co cn lud de  that wor srek  w oh  
we er  row k ni g on saw im ll cam ih en s in C na a ad  
ha ev  an xe po us re from 0.03 m mg -3 ot  

1.17 

 
 
 
 
 

aS nd ni g 
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7 .4 0 mgm-3, which in some cases we er  cum h  
h gi eh r than those resu tl ed in cur er nt ts du y na d  
a osl  reco emm dn ed OEL (1 .)  A simi ral  st  ydu  

dewohs  taht  erusopxe  fo  srekrow  ohw   gnikrow  
ni  seirenioj  etiskrow  ni  ailartsuA  degnar   morf  

12.0  mgm -3 ot  15  mgm -  3 dna  egareva   erusopxe  
fo  srenaelc  saw  9.2  mgm -3, tuoba  3 semit   erom  

naht  taht  detluser  ni  tnerruc  yduts  .)1(  Another  
yduts  deirrac  tuo  ni  a erutinruf  yrotcaf  ni   eht  

oc dna modgniK detinU nclud ht de a  doow t d  tsu  
1 erew snoitartnecnoc - mgm 8.4 -3 ni   noisrevnoc  

,etiskrow  3.0 - 35  mgm -3 ni  tnenopmoc  nikam  g  
,etiskrow  dna  5.0 - 72  ni  ylbmessa  etiskrow   taht  

ni  emos  sesac  erew  hcum  rehgih  naht   esoht  
detluser  ni  tnerruc  yduts  .)1(  nessnülhcS   dna  

co- ow rkers st du i de  ow od ud st c cno en rt ati sno  i  n  
ruf a n ti ure fact ro y in D amne rk. ehT y foun  d ht at  
doow  tsud  rtnecnoc snoita  rof  launam   gnidnas  
degnar  morf  58.0  ot  4.1  mgm -3, rof   gnittuc  

enihcam  degnar  morf  64.0 - 46.0  mgm -3 dna   rof  
han ld ing assembling ranged from 96.0  to  
1.09 gm m-3. Desp ti e the er sults of dust  
concentra it no  s for manual s dna i gn  na d handlin  g  
as mes bling were close to ou  r findings (1.17 na  d  

31.1  mgm -3 ,)ylevitcepser  tub  naem   ’srekrow  
erusopxe  ni  draobpihc  gnittuc  ni  tnerruc   yduts  

99.3(  mgm -3) saw  hcum  rehgih  naht   esoht  
oper rted in D ne mark study (1 )7 .  

euD  ot  eht  hgih  doow  tsud   snoitartnecnoc  
nihtiw  t eh  gnihtaerb  enoz  fo  eht  tsom   srekrow  

uts eht ni id  de f tca ory o lortnoc dna f w tsud doo ,  
ti  si  :yrassecen  oT  ngised  dna  llatsni  a  elbatius  

l co a e l xhaust v ne tilation syst me  c no s di ering th  e  
yrotcaf  ssecorp  dna  boj  .snoitatimil  oT   ecuder  

workers’ exp uso re to wood dust in the  
ecalpkrow  ti  si  yrassecen  ot  naelc  lla   senihcam  

dna  eht  s’ecalpkrow  secafrus  gnisu  na   ria  
noitcus  .metsys  oT  esu  lanosrep   noitcetorp  
ecived  hcus  sa  elbatius  srotaripser  nehw   hgih  

level of t abo c oc  dust e ix ts s.  
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