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Abstract
Received: 08/10/2017 Background and Objective: Formaldehyde used in the pathology and
Accepted: 29/11/2017 histology laboratories as a tissue fixation. This compound classified in group

Al (human carcinogen) by the International Agency for Research on Cancer
(IARC). The aim of this study was the evaluation of relationship between

How to Cite this Article:

Mosafer AK, Assari MJ, Bahrami ambient air concentrations and personal exposure (TWA and ceiling) of
A, Zolhavarie M. Relationship of formaldehyde in the pathology departments.

Ambient Concentrations with Materials and Methods: This descriptive analytical study was performed
Personal Exposure Level of in the second half of year 1395 at four teaching hospitals in Hamadan
Formaldehyde in the Pathology university of Medical Sciences. For that purpose 17 environmental, 28 TWA
Departments of Teaching Hos-  samples (by a census method) and, 5 ceiling samples in the peak of pollution

piials _ Affiliated to Hamadan were collected simultaneously. The NIOSH 3500 method was used to
University of Medical Sciences,

sampling and analysis of air samples.

?gg?i?gj:lgagjo%%]ﬁ HygEng Results: The mean ambient concentration of formaldehyde was 1.67+1.81

ppm. The mean personal exposure levels in both TWA and ceiling were
obtained 0.31+0.40 ppm and 2.36+2.34 ppm respectively. TWA and ceiling
levels were more than from NIOSH recommended exposure limits (REL)
and Iran's national occupational exposure limit (OEL) respectively. In this
study, there were a significant correlation between the personal
concentrations with TWA (r= 0.82, P=0.0001) and ceiling exposure levels
(r=0.47 , P=0.01).
Conclusion: According to the exist challenges about the evaluation of
occupational exposure to formaldehyde, this study emphasizes on the
assessment of the health and carcinogenicity risks in the staffs exposed to
formaldehyde in the pathology departments, in order to assurance
effectiveness of control measures.

Keywords: Hospitals; Formaldehyde; Occupational Exposure; Pathology

Copyright © 2017 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

YY G Fe Olxio AYAP ul oF o)l &F 0,90

Glad o> Cublogy (owaigo alxo

gy dlis

SR 30 Wdwllo 8 b (59 35 4g> 190 T sbaw g (Twmo SOCIUE (o BLI Y (o y 9
Ol (S 3 pols olRLiNS (o jaoT syl slow (55988l
P lg2ullgd wacme T ool o (302 Mo T 5 ylac Slga wareo ) yilas g0 5 plic!

Ol laen lasn Sy psle olSisls coiilogs saSlisls o tilagy pole Slidmd 55 10 (gl by cudlage o)l owlids I g ozeiils
Olnlilres (laes (Sig pole olBisls lilage ouSails ¢ ilag pole Dlabon 35 10 (gl 4> Cllilage ode dad (Lol v

Ol laed (laen Sy pale olKtils wiailagy 0aSiails IS cuilogs 5 (gl Dlihon 35 10 (gl 48> Cudlagy (gl 48> oy ol B bl T
Ol eplaan (olaen (Sig pole olfiils ( i3 0aSiiils ¢ Ligem 09,5 ¢ Lokiul f

Oldar (S pole olSisls criilags caslasls o silagy pole Dliiss 35 e (gl ad > cublage sole Cdad (g lac sloz dosce 1 ghummn o0y g5
Asari@umsha.ac.ir : ) .oyl pl «yloes

]
B8l g lidennl GlelRilel o 8l eaiSee ity Glpear adalleys i San g bl ATAFLVNF e b s gl
Sl ) AY 09,5 10 IARC) (b s ilidios  Modlipn wlil liwgs oS 5 opl 09 oo ooliwl VYA /A :allio (0 pdy g ,b
Slelye 5 chime odale o bLS )| cwyp ol imgh 5l Gas Ceul 00l sanaiib (Sl

15 awialle i (Ceiling) _ai 5 (TWA: Time Weighted Average) b - Sjs el 0,3 2F s sly S Gei e
ol Lgasea oo Si5

29 $5lpl slagis
olStils (jgal s slans oz 3 VTAD Jlo pg dogs 50 bt~ irogs (iaghy (nl (B 8 Slge
5505 1V (5 o 3y 1) TWA 50 T lozad sbots solin ey 4 ol iad (S ple
Slodiges 325 5 (5,10 paiged Hekiieds 00,5 (6 5laes (Sl Sy o CeIliNg (0,8 digei O 5 oo

o oolawl NIOSH Y-+ g, 5l 1se

6955 Aarlsa zsha Glise 551 VEVEVAY PP Jslas wialle b hapome Cili 5 Sile Hbaidly
YIXSEYXE ppm 4 </¥VEFe ppm o clile Jobe oo g4 5o Ceiling g TWA cll> g0 0
cobw 9 NIOSH Liug (REL) oosaros jlre dga | TWA zohw (imen .ael cuvsa
b home gloclale (ny (Rashy (nl 5o 0g yiin 585 Gle (OEL) (it slre 59> 5l Ceiling
&ylel bLs,I (r=+/fY P=+/-1) Ceiling 4 (r=+/AY P=+/++ 1) TWA (55,5 ag>ls0 zsbou
bl 3g2g (5, loline

ssiteas aalllan ool wsalled b i agrlye oy 58 S3mge slagtlle & azy b i S A
b agzlye 53 0L ooty 5 23l oSy o)) 2 o= Sl s 5| linobs]
200 05T (35l slais o adulle

i agge asolle b 1 s3algl o liw Loy 50lS O B5g

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

Sl b pel 5o 505 eekee VO D AANV-AY lo Lo o
)51;_JLQ(J| 9 J).?:A Lg‘oéLo .LSQJLQ)S [9] A}‘oéja. =\.>|9.o oéLo
s.m.a.u TM' - ).350..\..53 W > k)u)}m9x5.a):>u ».M.Cl;dSw‘
5 Bl eary (uS5,8950 (Jhbgis (o 4y p2mie Wi o
Goaidb boasills plpegdle ~[i—f] 20,5 e
IRAC: International ) U jw lidios Mot op (el

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

dovio
S g e e phesd S5 SO asalle s
J»ol}- aS el od..lﬁ)' 9 o) 3y 6‘).) 9 JL:.;....J‘J.JLS s&_is)(j
09,5 bl Jdo 4y oole cpl ol oo Joilin gl
Sglite S50 sasall b g pdy iaSTly Glie ki 51 ST
S5 sn alg5 s 8 e b o5 (ppalin 1Y WL e

0ol (it cedloge 3 (sionl dnnn (5,155 L (ol [V -F]
(National Institute for Occupational Safety and Health)

Yf


mailto:Asari@umsha.ac.ir
http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

sl ooVl (59,3 agzlss zshaw b5l cnlpln
bgs a8 gonghy @ls LUl o [VF] o)ls coal IS
Jlo o slsal (Sdpy pole Rl jo ()Ses 5 555,
chale 5 60,8 apxlge a5 ol plas cwal ploil Yoo F
& lolire S ogill sloolKinle;l ;o adalle s laise
Sezg Loas bxl 51 IY] P=/ee o)) ojls 352
Syg0 5O ‘SQ.:LM.A B9 ‘omlalqu" slalls slagmins
L ol oy el Cunsts alilaz jsbar 555l55k =g
4y g adallep (lamme lile o bLS) () San
S3eolisS g (TWA) Sueails agzlge <> g0 40 (50,8

A bl 590550 slaisu o (Ceiling)

Wigy g 3ge

;Y Jle P99 doud O 6L..L>u - o adllas oyl
B A) plwjlon T 538l Aou 0 Jela 3 3 VAL LLs)
@ arg b shiecnan wd el laes 8 5 (D 5 C
Gl s g0ty (63,8 digas YA wilizee Lid slacolles
TWA jlre sga> b awslin sl )5 cand Jsb 0
il )5 glalad 4 azxgi b izren 00 5 (5 5laex
slgp 5l e gai WV ggomme ;0 daplivlo 51 o2
S obls wd sl gl slagise At slaaxly
clois e agalle lanil Lol Lice a5 bl 5l ol
ol 4 azg by og el b culed 4 by e $iglsly
(OEL) (L aglye slne 090 o)l (talng 5o 45 £9590
Sy Ceiling jloe vg0> Laas VY20 Jlo jo j5i8 Lo
Ceiling jlxe sgom b duslie plosl Sl jglaieds el o0l
S 50 (6laids 10) SowolisS diges O (5y5laes 4 pladl
W8,5 Sosll

63,8 sloaiges ;0 a8l B jlade (sl s el pogdle
10) @ Coles 51as NIOSH Y0+« g, 51 awme s
205 ool wdlyoo 1,55 5 (ged y2 Sl & 059 S0s
3l g 59555 5k V51510 paises sl psbaie o
5 Sl ol s oy ) o Codlge o il e Y
o8 i el 224-PCMTX8 Juo (50,8 1o pdigas cany
Sy 0 &S5 ol S8l solatul adds » stV 5o LSKC
ol pladl gl paiged Slhiles pll L lojen oS o)l
Otlpogdle o ,5 l9a Cagh) 5 jLid les a2l
2 ol g 3lwoslal jghateds colXiolojl 4 ladigas JUil 51 pmy
Poao)d ) Sagises,S el il hee ) badiged 5l S0
e 5 S35 ALl wo o WA Sy 5dlges el 2 e
sy Syt o 03ls L8 az s A0 gles 4o aids VO S
aalle b ole s laibil Jsbo Izl 5 oypmsl yodlS imie
2 eSSk VY CLL L oasys FY asille Jsle

Yo

Q‘;l&«bgﬁw@;

swlidews Lo sl o (Agency for Research on Cancer
5o 5 004 llae (NTP: National Toxicology Program)
SpSee R (kS sliplbr) A gl SooegS
UL I SRRV AV [P B IRV VL BRRRES PN |
[F] sy oo ool @ 01 51 (oo jlao 5 s i Sl
Sl Djgody Cepds aballep a5 ol SO 4 3y
5 93,5 (o0 Sislsm Slaptan 3)l5 5 0ud 2T (S 8
Sse @35 po3l Goyb 5l n)S SemSlig 5 ol ygonr
[ao-]

AL 0ailoas laeas wsalle,d 3l Ko e
9 ‘sm}lﬁudw] ‘s"yl“] 6[!&0&.)LA)T )é OJ.MSL;}Q.CM 9
D] 00,5 o ooliil (55l5e9,50 § (sorbsins sla iy
Sl gt o 5o asalle (6,505l Sl gl
el ol Al glaisu e san¥T pl cbile ogYl
glagl Sioj pole olKils g s olfialosl )0 00l tmgss
e, AF o 1) asalled Coe SYsb slacdale oSG
lwg solgis (Threshold Limit Value) TLV ;i s)lse
Association Advancing Occupational and ) ACGIH
Voo jo ) SowelieS slacdale 5 (Environmental Health
(Short Term Exposure limit) STEL 3l s,lgo 5l aus,0
RS 4o [LY] ols plas yiis NIOSH Lawgy solprass
slagise o Yoo f Jlo o oKes 5 Sl el hug a5
plmil s (i pole olfails ;o oyliw Lo cote alises
5 SaweelisS 5 Dae GYsb Dlelee zokw i8S
JAYEYR g /AP IV Jolee cud pas 558le3L sl yiou
5 SIIPl GRS 0 aezlse sl G eizes el Cessay
o edalie (g loline (g kel woles walizee slo iy ple
2 oL g oolile (tagh mli ol pegdle [V] (P<-/-0)
Gloglin lon calizes gla iy glsa b bLS)I 0 V410 Jle
odwlCawady clalé OeSlee oS 0o QT Sole sl pliw i
Sgaz il cpaiz (FYEFE PPM) g5elsily sloisu o
Lg Yeo# Jlo o a5 oagh 5o VY] el oog jlre
SeSgis Sy b)) pshiear olSen 5 Orsiere
aalleyd b agzlye ;o ool 5 (5alsily olKtylojl (LSS
e, YA 5 awolisS agzlse o)lge 5l dus o Y a5 il o0
OSHA Lug solprin jlxe 9505 5l Soeails 4plge o150
(Occupational Safety and Health Administration)
DYT et gy iz

Ll &l wialled b agzlye aSil sy2s b
a8 jeblen Lol ojls Sy aplae o) Do g (aioes
slabile o Fojlul wadl ot 3155 il Slalllas
ilces 60,8 agxlye LS Lol ounVT Ky asee

IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo


http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

ille b b e 5 i agzo st bl

A &l NIOSH (solpriy (REL) 4p>loe 950> 5l yimgh
S Moo wsls i (/-1 PPM) 6,5 cels
PEL) agzlge jlxe 0ga> L mls awslio &jeo)0
ol,8l 51 oo, VEIVA Lads (- /YO ppm) OSHA (solpiay
(oplpogde ailails jle v 5l io ag2lge dsllae 5)g0
b slre 250> I Ceiling clld og YL Sl by
@ byye Sodl S s (/Y ppm) Heis Lo (OEL)
5o asolyly Gli 05,5 5 (it Sl ol
Obtwslen b G ) (anome bl o by atie;
A Sl lony Gapdy 9215 50 (T e s (V10 ppm) B
slecdale i (uimen el Cewsas (VT ppm)
locwaislsly JLis 05,5 o Ceiling 5 TWA (59,8
ppPM 5 VVY ppM Joles i B pliw los jo Jels
oy Jsis b LU s TWA i a5 5 A
20,8 odmlice </Ve PPM L oIy Al len o Jeli
sl s il eSilie o 45 ol Lt gl el posdle
OB cglite slaglaw lan ;0 TWA 50,8 5 o
3 bl slagygasl (P=e/ec 1) o)ls 0939 (5 lolixe
Lo glachile o jloline abul, 3929 5 (Sl
TWA 5 (r=+/AY P=-+/++ 1) Ceiling 0,5 slacdale
3 e glecdale o (E/TY P=e/0)) wog
sonlie (g oline S 5 Sslite Jid (glacld
TWA (50,5 slacdale oo as Jlsy0 «(P=+/2Y) 0o 5
595 & blae g)lol wglay walize Jad slaog,S o

e :.LM

oolitul b g geml yiud () 4 adlle 3 clale) angs 7o) Lee
by 1Y S5 58lgm apl 5 Voo VY s Cordlgns o )
3 8 bl slaJsloe e § 3,5 (Wd (s
Oogeidd) b il dee 059,50 VYO-VIO slacibale
Al 00,0 ) i Codlguw o awgi jobe o lasliul Jolowe
sladslre 55, 2 s3lweslel Slilas salod plonil Jf oy
n3lie ¢ Jopme sladiged b lojea sobar 6315 3 il
UV-VIS-NIR yiogisg 2ol olSiaws 5l solizul b wis
155l Perkin Ellmer LS <L, Lambda950 Joe
e o 5l o il 50 0,5 2l 3 Sagil OA- e Jsbo
5 sheme glaaiges o adalled chle gl JIS
Jeod g 5o sl a5 Sl 53 @ p3Y al aale (63,8
(et 0,5 oolaiwl SPSS 16 l58le 5 5l Leools
Sl slagsesl 5l Loyeine (o) 5 amlio jslaiea,
g ob 48,5 o 40 Whithney- Mann 4 Kruskal- Wallis
5 Spearman syl nl slagge;l 51 alaly gy Gl

40,5 oolawl Pearson

badl
i gV Jgaz 0 axllas 5,90 o 81 SC3I T g0 Sledbl
3O SRboh 90 slaglivlen jo aSWle 3 6505kl
cdale (Sl oogasme Cuwl oals ool ol V-0 Jolos
P Al (il slweg 5 )0 Seaddy 608 5 (e
omizmads el Cassdy /) V=V VY PHM 5« )V E-V/- 0 ppm

3550 S ooled agzlse (lie a5 05 o5l (Sl mls

s Sz slogbinlont il i 55 JELS S Sl Syes SN gz

Yo 5 s (L) e b lo
(dw09) &) (dw08) 0

ARIER ==V \AfIEE==ZAR Voo A

/N £/ A YO/XYEA/AY YYIXY FEIFY B

a/+EAIFA YY/IYYEVIEY AYID \Y/D C

IZEEN S ARVEESVAR AYIYY \#IPY D

\ - IYAZAIPY YEIoYLY/. ADIVY AR J

asalle b cbale pSiloe a5 ols las gl il plosl ol ps
SeolisS 5 (+/38 PPM) Soenrly Slgzlse 13 00 s S ojlus]
[ sl 0392 ausliin 390 e 390 I o (+/AY ppmM)
slgid o a5 Lea 5 oolile Giagh @mls Geares
plsl VooV Jlo o ool (b el slagliw oy alise
Sl Gy asallep Sl o g T 5l (Sl s
Vo] ol abgypo jlome 9 il paiz (+/#YE+/FF ppm)
5 Orsiere Lug Yeof Jlo 045 _aegh 50,500 (sgw )l
5> JoLo o8l )0 S 5535 Sy (b5 Hskaieas O Sen

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

TWA wgzlse zoba a5 ol ol ,ol> iagh gl

REL 5l gl )lon oled 6390l Giow jo adalle b
sbadale oy i (uzed ol i NIOSH (solgriy
P b s bl el 4 bgye abilb g ae
S o Ceiling agzlse zohu 5 005 38l slagio
YL ,5a8 (o OEL 5l glabodaJl liee 4 (Sl
oddpll wlive Olalllas plo gloadl L mlo ol il o
5 Sl lawgs a5 siagh o Ll ol ool cillas
A Glopbs Lo @590l i o Voo Jlo o o Ses

\id


http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

le&«bgﬁb@@;

20,5 oanlie

ol g 50 65 sl (o) 2 s (ol pegdle
bagbmlon ;5 adille 2 b agzlse (e &5 09 ol Sle
483,503 S9m LSy 5 patiie §8I1S l (o) 0 990
V4 S hae byl ailjy) )15 olebs Glime (Jle plgie
pole QL) a5 (J>jo 10305 o 3gazme 39, 50 Cucl
5 wiog by GBI o 1) 055 )8 il a5y plRalss]
D53 50 5y S50l Sy 5 oy o, 1) Slels iy
2 TWA agzlge 7208 Lo a5 A Glislasy ) (eizeon
et Sdlad (¥ Jgoa2) o2 anlllae 3550 slagbin low
P oo 545 oo s o ol azin slags, plas s ol
ol Sl i e JEL IS pgle it lS i
S azmls oge 1y ol i colled 5T L5 i oy
59, T el 5o athe S K00 S8 Y g atie o 59, Vsl 88
oty 5145 B s ey 55 ol o plowl 1 by cudlad
Y Ladd aie jo 15 04 lo,65 0 (WYY ppm) TWA wp>les
2550 Sgm 51T Jgaz) oo plodl oy (it Eodlad 5,
S35 o0 Oyge ol (S Edlid g, T slatan € Gl ey
2 Jeli (aRalel pole ol )5 F (e (sglas j5bay oS
Codlad woled 50 (P Jgu2) 035 (o0 memd STlily A
o plowil 55, ¥ slain &j90a D pliw o jo ol (Lot
e (A Ee3T pole LSS 0 Y ey gsls sl
(B Jgoz) ot o

Cil Sle (28,5 &j50 (osill 5 S35l slaoltles]
s Aol 8,50 jlxe S50 5l AT Bkl Cawsay +/) PPM 4
[yv] os
asille b cale o Sils mr pile gl 5o ol rogdle
ooty (5 oline NS Lol lass s5lsil sl sishs o
u‘)li.o.lb 9 L5"L>|'°"Wl§ J"‘hjf )Q as ‘;b)é f(P:’/’ M \) JA]
Sill slagise ;o asallep chile o bl Sglis
oLl aslie lalllas plos yo a5 Sl [l] ais eawlie
axly o @alizee Jid gloog,S j0 adalle s clale annlis &
A Gleee |y @alas ! o 1 St el o (g58l55L
Tob 5 aialleyd e cbld  S5e Jelse 385 o)y
288 jsbolen T ls Cond pol> Aag )3 (59,8 azlge
Slrog,S 5 aalle s lame Cale cy e o L3 i gl
pole BlS dacenilsl dlar ) Gl i
Gl B Slas LSS 5 plane,lS o oSyl
3 Oglas Sgzg dy azgi b aS (P=4/+Y) cils 0525 loline
loss S 53 agrle el 5 o5l i ) Glit b
Olywe U5 oyl pogdle 0. JUaiil 51 je lass alies i
o3l 3l 1) (3elsily slasizn ;0 4585 St 21,5
bt Codlad alonl 052 LA Gl Lo ;o Jbo jobay 125
wmlio 4905 phaw 9929 Judo 4 a9, 7 0 Wb
CNeoppm) asalled b TWA agzlse (e (%S

A b log 59 69,8 Slezlse rohaw 5 adille B ase slaclale wls ¥ Jguer

alloyd (5510 paige (59,
(Personal) o ,8 (5,18 pdiges - g‘
— (Stationary) o 3, 5 -,‘2 \ﬁ _3
(Ceiling) saéu (TWA) Sboj -39 —j _5 3 2 5
: 3 3 1 033 4 4
. v = v, = R
LA T N DT - 3
€ 2 . =y 9 2 . o ) 2
o . .
g : :
Y
JEe awds V0 - IYY Y oOANYS \ b Y ¥ S 35l5ly
el Ce ’ ’
\
v Y YO Ll
e aids O Y YL T T ek
Celw Celw Gl S, 2l
Y Y ¥ ' lol \ Y
- - - SN 0 \ s 5 ady ot
L L 3 RN Jere
N Y A
- - Al ) e ¥ il Yoo Sleas
celw celw
Ldiges S olass Ldiges JS slass diges S olass
n=) n=\y n=A oeels slass
cble 1 Ske cble (Sl cble (Sl n=\y
.l NFEN < [OYENY
Yy IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo



http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

ille b b e 5 i agzo st bl

B ol lan 5o 69,8 Slezlae zobaw g abille 8 axe slocdale mls ¥ Juo

sl yd (5,18 paiged ()
(Personal) o 8 (5,1o paigei i
(i - ie (Stationary) oo 9 N3 " }:
'Y 2 - N
(Ceiling) TWA) 3 A 3 3
7 3 ‘:14 3
:3 3 3 _-L 3 —3} 3
: M © M © s :
33 93 %8 3 3 %E 3 3 3
c ) K % a 3 K % a 3 >
Q. . .
9 : 3
/ e VIVY ' \ Y- 0 ' \ L A\ \ 5695l
PR cels cels o e
10 Y 5ol Ls s
A VY R S ey
43,80 S Ceelw Gl S, sl
It Y ) 1Y ' ) N Yy oo ;
- - - S 5y st B
L L &) Py Jois
diges S olass diges JS slass diges JS slass
n=\ n-y n-y Selils sl
clilé (5 Sika cble oSl cble Sl n=Y
<IN \ARE=2¥(4% fAYLY/PY

C oliwylons 1 59,8 Slyzlse zolaw 5 asalle i ams slacbalée mls :F Jgu

sl )8 (5,10 pdiged (g
(Personal) o 38 (5,1 pdiges
- T (Stationary) 3, 5 _g X 3
(Ceiling) (TWA) —j o, ° A
. 2 3 ‘:15 3
] 3 3 1 3 3 >
s M. = A N = s
Joy 3 %25 1 %2 5 3 3
e ) D . 8 J D . \Q/_ ‘J D
o . .
g : :
0 Y
i VYA a1 \ ool A Ce3elsily
4.8 \ Ceelo S ) )
10 v Y Sy - ool L5
Y5 A¥4 ¥ VA y o ek, et
aids celw celw Gl S, 2l
diges S olass diges JS slass diges JS slass
n-\ n-v n-v ool slass
cble (Sl cbale (Sl cble Sl n=A
Yig-. 2= YieE /20

SloolSislejl jo asallo B b agzlye Gliee Ghghy cnl po 45
ol glacusgaze | cul 48,8 18 o 990 ogili]
loazan ;5 (lEls agzlye SNl Dolds @y Olgiee Lok
15 o0t S5 oMbl ol ¢ Loy s9ges o Lbl Cilisee
Mooy bl ploj 0 aglse (b))l 4 Sguze Ll Aaghy
@ onlpli 0,5 walyr s aglse o8] S L a5 0
45 03,5 oo lpiiay (Sl aneej ()5 Shghy (laeaddle
Sl ) cagrlge SlogSl )3 s 092 5l ML jslareay
wbe ez glajs; ;0 63,8 Slelse golaw 5 Jae sla

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

e chale o A ob i ol e mls

93 2 % 638 a2l Glie 5 3l su e asalle
ol 84>y (gyloline s TWA 4 Ceiling cJl>
Jolixe (g lol Ll 057g 51 S gl paizmon (P=+/+ - 1)
Celllng cJ> 30 (60,8 4@‘}.\9.0 L ‘;am sladale Oy
aS o (=+/SY P=+7-1) TWA § (r=+/AY P=+/-++Y)
B a5 ) Kan 5 055K, Liped b b amil ol
‘51413.7;@ clale 9 (59,9 “"@;’."9"’ R |) (P=+/+++Y) Lg)l.bl.;.v.o

YA


http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

le&«bgﬁb@@;

D oliw by 55 59,3 Slezlse zsbaw 5 osilled e slaclale wls : Jgus

aillo 8 (5,15 paiged (b9,
(Personal) o 8 (5,1o paigei
‘:_u_“ T (Stationary) 3, A _;;’: N 3
(Ceiling) (TWA) 3 BN S 3
. 2 03 ‘:14 3
3 3 ] I ?
. v = v = .
3oy 3 %e s 1 %E 5 g 3
£ ) 5 % a 3 5 % a 9 5
Q. . .
9 : 3
\/ e AR Y Y VY ' \ L Y Y 5695l
ai B celw celw o sl
'O \ \4 Y 5= b Lo, S
- “IFA YA N S AT
43,80 Ceelw Ceelw Gl S, sl
diges JS slass diges JS slass diged JS olass
n=\ n-s n=v el sl
cbale Sk chale .Sl cble Sl n=s
VY- SAREIAPN VAYEVAN

S0 4SS ogdle « Sogl Sy o Ceiling ag>lgo (605
o Sl slagisu )3 pleld aglse Condy b
Bl IS 5 e

S 38 g S
PV W L_,>....;L;.,.'l:')l5 aabbl 5l 8,5, alae oo
ol ABTVFA o ls & ke bl cnige
oyt Lo (58l5ly (i 5o JELs ol 81 coled 5l abisg s
Spgy (pl el o 1) o Kdags dilees o5 adllae 390
oBils (5,58 g b pyize Ciglae 5l 53 g waile; 550

Slizs b ol 5l Je cole Jus @ plaes (g pgle
Dgdr (6l Sl

REFERENCES
1

Ghasemkhani M, Jahanpeyma F, Azam K. Formaldehyde
exposure in some educational hospitals of Tehran. Ind
Health. 2005;43(4):703-7. PMID: 16294927

2. Sousa FW, Caracas 1B, Nascimento RF, Cavalcante RM.
Exposure and cancer risk assessment for formaldehyde and
acetaldehyde in the hospitals, Fortaleza-Brazil. Build
Environ. 2011;46(11):2115-20.

3. LO0H,WensS, Feng Y, Wang X, Bi X, Sheng G, et al. Indoor
and outdoor carbonyl compounds and BTEX in the hospitals
of Guangzhou, China. Sci Total Environ. 2006;368(2):574-
84. PMID: 16740294 DOI: 10.1016/j.scitotenv.2006.03.044

4. Franklin P, Dingle P, Stick S. Raised exhaled nitric oxide in
healthy children is associated with domestic formaldehyde
levels. Am J Respir Crit Care Med. 2000;161(5):1757-9.
PMID: 10806184 DOI: 10.1164/ajrccm.161.5.9905061

5. Hauptmann M, Lubin JH, Stewart PA, Hayes RB, Blair A.
Mortality from lymphohematopoietic malignancies among
workers in formaldehyde industries. J Natl Cancer Inst.
2003;95(21):1615-23. PMID: 14600094

6. Binetti R, Costamagna FM, Marcello |. Development of
carcinogenicity classifications and evaluations: the case of

Ya

oo )3 hiae eas] Sladllae jo |,

S5 ax
slagisn )3 axly (Jid agrlye aslipy o 35 4 azgi b
Jsb 5 9dalle 3 L agrlge jlne Sgu> slerivy pos «s35lsily
S5z 95 o OELS (talpg oo y31 po )5 s S
gl cdddnogs jlxe Sgum polie (yu alasde b O
L aelo A 4g>lge sly OSHA 5 NIOSH (slaglosle
5 IARC laglojl o i YS! 0g2g 5 asiallejs
P e waiY] ol @l ol o)50,0 ACGIH
boagzlye (il Sy byl pSlapille s
g slaarly Slysen 4y bl b ol iy sl agalla b
O a5 Z8,8 aml el oo aliee Slllas plo b ol
o)‘.)..a‘ u‘)‘}n 4 TWA A.Q}‘}o 9 J.SAJLA)S LS'A"‘,M GLQUJALC

formaldehyde. Ann Ist Super Sanita. 2006;42(2):132. PMID:
17033133

7. Bessonneau V, Mosqueron L, Berrubé A, Mukensturm G,
Buffet-Bataillon S, Gangneux JP, et al. VOC contamination
in hospital, from stationary sampling of a large panel of
compounds, in view of healthcare workers and patients
exposure assessment. PLoS One. 2013;8(2):e55535. PMID:
23393590 DOI: 10.1371/journal.pone.0055535

8. North M, Gaytan BD, Romero C Jr, De La Rosa VY,
Loguinov A, Smith MT, et al. Functional toxicogenomic
profiling expands insight into modulators of formaldehyde
toxicity in yeast. Front Genet. 2016;7:200. PMID: 27909446
DOI: 10.3389/fgene. 2016.00200

9. Rumchev KB, Spickett JT, Bulsara MK, Phillips MR, Stick
SM. Domestic exposure to formaldehyde significantly
increases the risk of asthma in young children. Eur Respir J.
2002;20(2):403-8. PMID: 12212974

10. Rahimifard H, Heidari H, Abbasinia M, Noruzi M, Mahdinia
M, Arast Y. Respiratory effects induced by occupational
exposure to formaldehyde among health care staff. Int J
Occup Hyg. 2015;5(1):26-30.

IWAP 3l oF ojlols F 090 (glad yo Cublogy (cwidgeo aloxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Formaldehyde+exposure+in+some+educational+hospitals+of+Tehran
https://www.ncbi.nlm.nih.gov/pubmed/16740294
https://doi.org/10.1016/j.scitotenv.2006.03.044
https://www.ncbi.nlm.nih.gov/pubmed/?term=Raised+exhaled+nitric+oxide+in+healthy+children+is+associated+with+domestic+formaldehyde+levels
https://doi.org/10.1164/ajrccm.161.5.9905061
https://www.ncbi.nlm.nih.gov/pubmed/14600094
https://www.ncbi.nlm.nih.gov/pubmed/?term=Development+of+carcinogenicity+classifications+and+evaluations%3A+the+case+of+formaldehyde
https://www.ncbi.nlm.nih.gov/pubmed/?term=Development+of+carcinogenicity+classifications+and+evaluations%3A+the+case+of+formaldehyde
https://www.ncbi.nlm.nih.gov/pubmed/?term=VOC+contamination+in+hospital%2C+from+stationary+sampling+of+a+large+panel+of+compounds%2C+in+view+of+healthcare+workers+and+patients+exposure+assessment
https://www.ncbi.nlm.nih.gov/pubmed/?term=VOC+contamination+in+hospital%2C+from+stationary+sampling+of+a+large+panel+of+compounds%2C+in+view+of+healthcare+workers+and+patients+exposure+assessment
http://dx.plos.org/10.1371/journal.pone.0055535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Functional+toxicogenomic+profiling+expands+insight+into+modulators+of+formaldehyde+toxicity+in+yeast
https://doi.org/10.3389/fgene.2016.00200
https://www.ncbi.nlm.nih.gov/pubmed/?term=Domestic+exposure+to+formaldehyde+significantly+increases+the+risk+of+asthma+in+young+children.
http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html

[ Downloaded from johe.umsha.ac.ir on 2026-05-20 ]

[ DOI: 10.21859%0he.4.3.33 ]

11.

12.

13.

il s lao 5 (i aglgo ot L |

Vyas A, Pickering CA, Oldham LA, Francis HC, Fletcher
AM, Merrett T, et al. Survey of symptoms, respiratory
function, and immunology and their relation to
glutaraldehyde and other occupational exposures among
endoscopy nursing staff. Occup Environ Med.
2000;57(11):752-9. PMID: 11024199

Rangkuhi H, Latifi M. Evaluation of exposure to
formaldehyde in anatomy laboratories Ahwaz Jundishapur
University of Medical Sciences. Jundishapur Sci Med J.
2004;13(2):120-4. [Persian]

Orsiere T, Sari-Minodier |, larmarcovai G, Botta A.
Genotoxic risk assessment of pathology and anatomy

WA Sl o o leds oF 690 (glad > ublagy swiigpo Aloxe

14.

15.

laboratory workers exposed to formaldehyde by use of
personal air sampling and analysis of DNA damage in
peripheral lymphocytes. Mutat Res. 2006;605(1):30-41.
PMID: 16584911 DOI: 10.1016/j.mrgentox. 2006.01.006
Cherrie JW. Personal and static sample measurements are
related. Occup Environ Med. 2004;61(4):374-5. PMID:
15031401

Alizadeh A, Zarghari M, Golbabaee F. Study on
concentration of formaldehyde evaporations in the space of
different wards in private and governmental hospitals of sari
township 2001-2002. J Mazandaran Univ Med Sci.
2003;13(38):20-6. [Persian]

[ R


https://www.ncbi.nlm.nih.gov/pubmed/?term=Survey+of+symptoms%2C+respiratory+function%2C+and+immunology+and+their+relation+to+glutaraldehyde+and+other+occupational+exposures+among+endoscopy+nursing+staff.%5d
https://www.ncbi.nlm.nih.gov/pubmed/?term=Genotoxic+risk+assessment+of+pathology+and+anatomy+laboratory+workers+exposed+to+formaldehyde+by+use+of+personal+air+sampling+and+analysis+of+DNA+damage+in+peripheral+lymphocytes
https://doi.org/10.1016/j.mrgentox.2006.01.006
https://www.ncbi.nlm.nih.gov/pubmed/15031401
https://www.ncbi.nlm.nih.gov/pubmed/15031401
http://dx.doi.org/10.21859/johe.4.3.33
https://johe.umsha.ac.ir/article-1-342-fa.html
http://www.tcpdf.org

