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Abstract

Background and Objective: The exposure of hospital personnel to
anesthetic gases in various parts of health centers, such as operating rooms
and recovery rooms, can exert serious effects on a person’s physical and
mental health. The present study aimed to investigate the effect of
demographic variables on the prevalence of neurotoxic symptoms in
operating room personnel.

Materials and Methods: This cross-sectional study was conducted on 404
operating room personnel in western Iran. Euroquest questionnaire and
demographic checklist were used for data collection. Data were analyzed in
SPSS software (version 23) using t-test, ANOVA, and Pearson correlation.
A p-value of 0.05 was considered statistically significant.

Results: Based on the obtained results, the rate of neurotoxic symptoms was
higher in men, compared to women, and this difference was statistically
significant. Nevertheless, no significant difference was observed between
single and married employees and morning and shift staff in neurotoxic
symptoms. Moreover, there was no significant correlation between
neurotoxic symptoms with age and experience of the subjects.

Conclusion: Symptoms were higher in some demographic groups;
therefore, it is recommended to use appropriate training programs or
management techniques, such as job rotation in operating room personnel.

Keywords: Anesthesia Gas; Neurotoxic Symptoms; Operating Room;
Euroquest

Copyright © 2020 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://orcid.org/0000-0003-0827-1019
http://orcid.org/0000-0002-2606-020X

WG A Olrio IFAR bl ¥ o )lods Y 099

&8 o> Cblagy (owdigeo alxo

d- ). 10.52547/johe.7.2.8 gy Al

OUS J 50 S gig 19 NS & gmid (3 w0 L) B! 15500 (S ko (o Al y (v
Jos G0
sl T L dges Mgt et Tig ol dezme Spadie gyaee wndy [T eyl e
' sl

Oyl laee (lase (Sip pgle olKtils ( Sl 008l (g yuiigh 09,5
Ol lase (s (Sop pole olSisls crailags 0aSisls ( cogisS )l 09,5 ¢ il pole ilidos 35 6
Ol laen (laen Sy psle olSiils ciilagy 00Siils o cagigS )l 09,5 ¢ sogisS | | el IS T

Ol eles laes Ko pele olKiils cilagy 0aSLadly ¢ cogisS )l 05,5 dhioumu duam 1 Jghamo 00uu gb
hamidsaednia@gmail.com :_L.!

ouS
Sl 5 oo Sloghl s (bl 550 il slo it 53 gl Lo LIS 1390 g sl VALYV llie Bl 50 0,6
2 Sl SNl oo st ST B yre ;0 (538,515 antis axlge LBagem b8 L 6,0l YT VY e by b

Oliee 5 Sl T g0 (sl it 156 s Bom b addllas ol sl anils 313l >y, g s> Coidl
L . oSty (gly i G selod
i plal e 351 SIS oSS gin e ot F sl A G s

) el Bgass oo S5
GBI 5o Jels (LS IS 5 a5 P F Jald (5anS s 15 .l oahaie g4 5l aslllae ol B GE9 5 9 Slgo
osls (5 glan slp 60,8 ledbl CudSa 5 CudsS g9 aaliiop | Loy olpl Cye 0 Jos
59 5 YY a5 SPSS l380e 5 50 ygmsp (Siad g uil,ls Judo o5 a0l b Laools o eolizul
FECR W J...L‘;uj‘b)?u BRI 6)|QL2M C.!a...:
31 glis ol g Canl G5 51 i o pe 45 SenS 39,08 eBdle (lae 3l Lis adlllae ol b HlaasSl

e i 5l 05 jo Sl 5 515 e (gl Jalie 5 52 el Gy o Mesine sl ks
Ceoss a5 G O SJine (Fhered (izes Ll dg2y o e Dl S gg,6

25 oaalive S8 959,95 (o Dle o Gliee b GOS8 0
3 0sbn drog I t3g i (ISLSCanen slaog,S 5l an ;0 @Dl jep olae 1S3 AR
ooliiul Joe bl (LS 0 (JLid 232 waile (g poe sbats) b csle (3550 slaasli

WO

CandsS g3 fsbotan S 1SS 939,05 oMo tJee (31 islS OB Sl

FPRYVPY

O3l D o (Shgte s3I o5 sl b aglse (g0 Sl
5 owigd s Slale o Blazial isen slasls [1F] col
Shho 5 ol Jlo do 3 i o5 s Jlazdl L5,
Bl Oygo gl pl wigh oo colatwl Sy g bilage
Ngdise 12975 jleny & B Ojg0a WoaliS 153 b g wites
S ain Slge ol o FEls Olhslanl 5 (glle (olyeldgem
dass il b O] Wi o oolial 03518 jsboay o5l
slajl5 L agrlse Jloxa ((ilage slacadlye Sloss 515
b Jos ol slse Sosll [F] cond sl al8l Ssgm

6.Xw) o9, J.'»j) @Lo).) 9 ‘SM.JLLQ; Lthw.S‘).o o)'jj.ol

L agzlye »oogdle (iilage Cudlie i (LS )l
bl s pezmen Shhs LGl Lae slajge il
azlge WoaisS Sgacas 5 o Pl 0aiiS puie sbojl5 ¢ cdgpum
e 5l ilow gloisn o bibules WSS

Sl L 9o, Glagll g Jos sbasbl ozmen sidlage
omoQL.i,.s 6)9-15%**-“ Sldlas [i] Al alge Y

VAR Lol o oyl (¥ 0590 ((glad yo Cablagy (owiigeo alxo


http://orcid.org/0000-0003-0827-1019
http://orcid.org/0000-0002-2606-020X

Jos GUT HUS B 50 S 939,95 oM

5 Hilt adlllas izen VY] aiien (50000 SenS5ig,00
Lol SenS 939,98 @le 5 6,15 il (o 0l (s ol e
Gololias byl oDle ) gy oy Lol 1o 3529 (5 loline
ol (e 50 dinos Jos GBI QLSS el az i L
a ol Grizen 5 aes Sgzge Shspn slajls 5l 5L
S latind ;0 oy slacul e Ll (sl 5500 5 &)l
6o sl plebs wijl Sl hlen 4 ke
plaxl jglazeds Joe 3T LS IS SenS 559,95 pidle 2 5138 5
@ 4y b mizmen 3l Soeal culie e sl
69 sl pite 130 ane) 0 sadplosl Slalllas 351390500
G b ol aalllas Jus T QLSS SenS 5555 @Dl
e p Jos b1 LI 6058 Glapiie b s
b plnil SnS g9 )98

gy g 3ge

SUI o WA Jlo jo a5 sl ahie g4 5l pol> imeh
@ ol,8l 059 Jlre .ol plodil o liwl slo yliw Lo Jos
Joe 31 yo )5 anle Jlo SO Plas sl pol> aslllae
ohgy ol eolaul b tegh cpl o cadadlas ol 3l Log
30l oSl (e yiwd 50) (g ke yw b 0ol (5 S gl
Ol Xagh 1y JolS Sledbl g o5 o a5 F F addlas oyl
S us O god daxlllas (o 0aidsly LSS ples .ais S &Sl
Ol 25 558 (sl anlllas cnl )5 divg Cullad @ Jogiiee
oS, )5 wlelss 5 6,5 slacas Slaws m.equo EF 9
oS5 5 8 8 b 8 g S50 Jos U
ey GBaS S b glp adlas Lol Glaal deasl i
asl iy o] 5 o 0 @95 (oS aabicols, o8 g 00ls
el 5o ool (69105 Il e 5 13 LSS Lasl e
999 3,90 cpl Jolis asllas

Aol iy ) 1 S8 T g00 (gl puiiio dnli iy (I
Slie o Jol Cundy iz ow o)byd SVlge Jold
D9 5,5 Al g SMoaxs

b SeSigs9 i Sl iCndsS 9,0 asbiimn (o
eSSl aens Jlgs B 9T 9,9 Aol i 3l oolail
g abdl> (YV-YY Jl5w) s>9i5ls «(VY-YF Jlsw) 50,
oW 5 (FA-OF Jl5w) S «(YA-FY Jl5w) 35 o5
L5l ez Jols s o (0003 Jig) s>
SSTL adea? o «’yw L el Byl pany o usia
wees 2L [VF] ol Sen o ROUCh YO Y] codl «yl
Dl WS o o idu pled (g el (0l gl S

VAR Lwali oY o louds ¥ 090 ((glad yo Cublogy wiiieo alxo

Oeile 3158 cuis dlez ) goumie LYo 4 pbise slaslE
eign odle () il Slge (5LuSly e 3923 (ke
Sl )l & (s il slajl5 culaw pae 5 Lo o351
V] amo e g Joe

ek b S sase £y A Sy
Ol S et (o lge b dglge (2 yme 3 (orae s
S o om )l G b e |y plbadske Wlgoe s
JEis (orae gl Glacend plo 5 5ae yo 1) o JUSew
sl Ple o5 slocdale b L wled oS o i3lo s g
JEd, 50 s g SowolisS alasl> s sl cely
Sl Sae I sl Pl L pslae 5 (GYsb olod 255 0
(SLPwsl Sy50 (nl )3 05d SeuSgigs pyde ge
(S i ras i o Sk g aladle s Pl
Sed oo Sl (60,8 Canami 0 oS g Ol Pl
SS9 oo e 03 5l obs 5 (ol YIS

9 Sl ol Jloiat (33l gen lai L uled
ol ol ogdle [f] S)ls olyen ar 1) s5:lS slacs lose
55 o lasl s Wl g0 lge (pl b Ceodls Gl 50 (103
(S 3y0 g JoB 5l (oM G9p zge g WIS 2550 |,
5 So wnS e (Sl il e
i looly S5 5 55 5 Glas 620 dapd (5508
£ 5

SeS 599 bl asgezme Gl )5 51 295
clllae plml ol (EURONEST) Ls,l (sl bl
CandsS 9,90 Aol yiw ys (NEUFOLOXICItY) ooac (558)gm00n!
ol sl [j] wo,S >k VAAY Ll s )
iz gleacs oSS 5 ol Camles by
L) ] ol by sme oBle plos gy 5 Al
abiomny (o B)5535% slaosls i j3 (SMSae S92
Al ooliswl Sojelgmegan] Cldlas ;o Coddge b cmac (Dle
5 kb oAby olol p CadsSsy adi sy [))]
o > 5l (26 ege Shgllindl )3 a3 58500 sla gl
4, (CSE: Chronic Solvent-induced Encephalopathy)
DY] sl osts el calisen slacKin b 5 lagl;

e gt p hlie slapiie ;b clallls
EIERC PO RPN 1 RORINTNSINTIC T Je g
@ wlgi o ol Jelo sl ity s 5 Jloglon (S 09,5 50
Eo 2 o GRS Jloiol g @ (pl S b 2800y
OLSen 5 Kaukiainen aslbae . [V F] ail by o o3de o
Sl OB 0SS gig )0 oM Eord p G Sl Gl
s Keer adlas goizmen VY] col asls tie L
@ o hwgie )5 able a5 ol 8l ol (Lis S
WMo b agzloe oyme o il dilunS 5 amlol ol



OhSed g o1 e

Oloi, 18y Lol sl lo sme (s 5Lel Ly 51 glis oyl g sl
I RS e il g e le)lS J“’L‘-" 9 Oy7e
2,0 0579 (5,5 e Dyl SenS 5y 98 @

3z plaseiul g65 g Oeass gyl o381 Y Jgam 4o
Ol b iloads anglie SS'gig )58 @M S5 Oliee S
bl gl alises O as maw slyls o8l was oo
9 3,19 3579 SenSsigye @M on Olime S )l e
000 OV/BY (uSloo b (oulid)S 09,5 1 592 Oliee L2 5
D9 s

ple b Cwad dble 5 e G (Seees oyl
dsoz ool @l plo caslonds SOV Joazr )5 SeuSsis sl
b o gogesl Cuons ails 5 e o Gl (Sharan
Lol 005 o0mliis SnS 55,58 @M 595 ()le

Sl yerio b SenS5is,58 oo (e g5y el il
ol bl oals ools las B Jgas o csliicares
gl § Comiz hid 3licarer Gbyiie G s
QLS 55 SenSsig 95 oDl jo 0 (Smaiien 4,08 SMleas
S92 5l weys 7 aslsi oo e la e germe 5 ailas
WSS e ) SenS 55955 @)

ol s yS Wl gy ol i [ V] s sS's50 adbi im0
ol adlhe olul sl V5 i ey
)18 (JeBJB 5 conlin (2ly) (APl CendsSg 0 sl
lp lis,S Slall dnlne b cudsS'g 50 ity 2L

5 (K S pa 5 Al 535315 (s orar slaax
Cossty + 155 o +IA (AR (AT (o JAY o IAY o 5 4 g
oiyants S bl yljee 5 Slgs aa o a s ples a5 el
s ol leesls delodisa o sl ool iy (1Y)
b Sl S ges (5o picie s oolicial YY ases SPSS 38l 5
ol jelatedy aiad awlis Jees o g5 51 eolaal
9 e o pd 5l SenSgig )0 e b las o (sl piie
A0 0D 6 gire s axlllas cpl jo ol ealail lggsl

RERER,

sl
Jobie g 0o w0 9 (5 Ole)l5 e ©oliS ) Sy 50
3900 Olee Bl Galise (6,8 slacans gl lase,lS g
JBJD- @Lu dSAJ;ULo.Q el 00 S ‘5"'“‘55‘3)5) pj)l-c—

OB 5l i plope 10 S 59,98 e (50 o o (LS

638 Sledbl glo poite 5 oS 59,95 @Dl (o ) 9o

& lobo t (el y2ul) (55lo Slel 09,5
(YO/A%) BV /O Yev o
ofeeY YAy i
(YY) BYAY 33 5y
(Y0/7%) OF/5 - 110 5 )
o5 YIVY T el cans
(YO\Y) ¥FIAY YAY Jake
(YEIAA) FEIVY 55 ,
SNy SViov T S cases
(YEAT) B+ /- Yo oS o
63,8 Sledbl (sl yuiie 5 SSgigyel ple (g p ¥ Jgu
ol F (lamocdl 1) i sl 055
(VAN YN Y ¥A Ny
(YB/AY) BY/aY Yoy s 5
/ VoAt T s
(OV/AY) Fefe ' )| ol S
(¥/YD) YY/AA ¥a 15
(Y51 A) FAIYY VAA o)
YA -y (Y- IVY) OY/FE b# o plasel g5
(FA/YY) FARE WYY ol 3
69,8 Dbl sl piie 5SS 535,55 @Dl (g2 1Y Jguz
—elesY YN P .
AYYY SN o foline Tmrnr e

VAR Lol o oyl (¥ 0590 ((glad yo Cablagy (owiigeo alxo



Jos GUT HUS B 50 S 939,95 oM

0955 Jelod s ¥ Jgur

Gas Jio) ol coodle G ldlas plo o Jy wiad
O Sloline pae hYs 5l ailes so g Gl 0y gy (al2dl>
b g 3Lyl gl 50 @e (nl b B alle 5
@155 9 @bl (o b OLSes s ROUCH ol gy mls
Cews @25l (g9l 8 OIS 50 CendsSs 00 anli s
b agzlye 6hls 09,5 5 i Oyt (6yloline bl )| a8 wizily
5 Casale asllhe zls feizmon [3] 5 5 3525 JT sl D>
g al>lae 09,5 o lolae bli,l 0szg caimo i o, Ken
allas ol 2 ogdle [X] 052 (s 5 615 il i 51 S
oMe 5 oo o g blixe LS ol las o en ¢ FUIU
DAl s col susadlbe slaog S 50 SuSig)e
I s b agzlse ooy b ol San 5 Attarchi
9 SS9, e Eoad L Wdpwy a2l cpl 4 OIS
S il (e g et odalive (5, loline NS LF LS s
[r-] s el bl ) e ool g

s Kaukiainen adllhae ol> asllas gl M5,
O 5SS 559,95 @le 50l (o Bl (LS S
s Keer adlas (pzmen VY] el assls e il o )w
4 o Shuge 6,5 ails a5 g0l )8l ols las oS
W b aglye B pme 5 iy Wls alilanS 5 ailoby ol
e 5 Hilt aslllas c ol ogdle [V Y] s SnS'g55 550
S bre b3l SenS 535,58 @M 9 6,15 a0l (LS
oaslice (g ol L3l @Dle pl g o oy Lol )l 542
s olas ol Ses 5 Scapellato adlas mbs [Vo] wis
ailes 5 (o Sl 5l eadiaddllas slaog 5 (e (5 loline L3
oot e Ol L (6,500 aslllas gl [A] cesls 5525 68
3979 & blixe abaly )5 ahlu 5y « S gig)5 e
5 Jlople (s 095 30 Slgllandl oDl g5t [VA] o0
ool aas bies cé iy wilgs oo o1 Jdo a8 el i e
D] sl ole ol 508 2 o b Jlozo 5 ol

S 5 Ao

b hlo 03155 9 U5 51 am oo 4o @ 590 (e
Opazs mhaw glyls o3 51 S 50l 5 YL OMass

VAR Lwali oY o louds ¥ 090 ((glad yo Cublogy wiiieo alxo

(R square) s wo o (R) (Sowmor <oy g)lolize (beta) Ly B JuetH
el A -via- Stz

“1AYA AR =/ o

-IV¥q -/ ¥ SNY Ceeas aile

-/-£4 -IYPY -/-VAa -/ YIY. G Cih g

I AL -f/-A Mpass gelans

YYD —]eY -\/ag plaseil ggi

RV -/ AT Job cunsg

-

61 QLSS Sl Fges b s B b ol asllhas
Dol ol g Sl GB35l Jden (00 53 SenS 55958 oMo (e
5 Jaltie 5 5,me e S Lol senl s sme s bl L
SeS 5,58 oDl 5l 85 50 Cugi s e Gl
28l Jas 361 QLS IS (65 Slelo 5 (615 (slacind olass o
ok oSen g FUNU asllas gl «pol> dslllas by gunos i
Solae S iz § SaSgig 90 oD oy Ol
Glolame po Jels (5 jea> oSyl a4 azgs b [VA] wa cél
a1y oadasdllas dzel> yiins g Cuwl i oy 4 Cas ()8
Sl agzlge cwy b o)) SKen g Casale wisls plais! se5
O olime LUl a5 wiasy 4z (pl 4y st slo5 L
oezren [Y] cuals sgzg Comiz Sl 5l S 5 alslas og 5
S gem laslE 5b ey L ol IS 5 Scapellato
O 6ohobine LLs )l a8 wily cews s cnl 4 Jos 351
TA] cesls 5525 oz a5l oasiaslllas (sloog 5

ok oKen g FUIU asdllas < pol> aslllas gls M,
PSS gigye ode 5 Camiz G Gl bLIY ol
anel> Ul aalllas 4 az g L [V 4] ot 8l snsaalllas slaog 5
ol bYo 5l wilgs se g ditus gxis ¢ Sleizlu lils Bas
o3l s a3 oo L dalllae ) gl ol sl ol adllas b
B P e Lg)Lo] Syl calizre OMass mhaw gl
59592 Ol (i 3 )0 9929 SenS 935,58 e 590 (liee
OF s 5l g o oasd YOV ke b (owliis IS 05,5
05,5 G ;0 oaddslllas anel> 5l g0l slows (28,5 1 3y g5 o
JMMLSL“°5;)%L~&%)°45°‘°WM
okis o5 g Marhuenda asllas .ai)ls Joe G610 1) gl
[\_V] Al oS Opass pmhaw GFALS S 18 o s ols
Slas,s £e sl i ol plas L Ses g Hilt adllas poen
[B] asly el O lass sadasllas ol 3

O G S (Ko 0lo s asllas oyl bl ple
SenS 559,58 oMo S5 i b o Sogajl Cons dibs 5 (s



OhSed g o1 e

ES B 53905 &8y aslituld) 08 JooSS b (uizmes g dalllas
Cols, S92 pae &g 53 31,3l 5 039 aillbogls SLals” aslllae
4 39 gl el jlal> e y0 50 dalllae S5 4 0B (S
aile e LalS 005 5T e ledbl 45 o0 ools - lirabsl ol 31

9 ge ooliiul aslllas Glaal bl ;0 6o 5 00y

RLLS T

e dew QLB Ggre prs @ils ol aalllae o
SUT daools (syglanm (i 5o 28 gl el 5 Ol
2 o ey GBT e lol v (25w 5o (6 5eall domo
G i 50 Lsens s B 5 gl (b i
wlazals o8 Lie o3¥ Slmas Jlasl 5 allis

o colos
pole olRiils lawgs aslllas plxil gz 5L 5 50 slaas 3o

Sl 00 u.,..ot Older Sy

REFERENCES

1. Handayani R, Abdullah T, Naiem F, Mallongi A, Saeni RH,
Ahmad EH, et al. Effects of isoflurane exposure to fertility
through estrogen gene expression in operating room nurses.
Am J Public Health. 2018;6(1):11-7. DOI: 10.12691/ajphr-6-
1-3

2. Melhado MA, Hensen JL, Loomans MG, Forejt L. Review of
operating room ventilation standards. Proceedings of the 17th
Int. Air Conditioning and Ventilation Conference (STP,
Society of Environmental Engineering 2006), Prague, Czech
Republic; 2006.

3. Casale T, Caciari T, Rosati MV, Gioffré PA, Schifano MP,
Capozzella A, et al. Anesthetic gases and occupationally
exposed workers. Environ Toxicol Pharmacol. 2014;
37(1):267-74. PMID: 24374387 DOI: 10.1016/j.etap.2013.
12.003

4. Braz LG, Braz JR, Cavalcante GA, Souza KM, Lucio LM,
Braz MG. Comparison of waste anesthetic gases in operating
rooms with or without an scavenging system in a Brazilian
University Hospital. Rev Bras Anestesiol. 2017;67(5):516-20.
PMID: 28259354 DOI: 10.1016/j.bjan.2017.02.001

5. Yilmaz S, Calbayram NC. Exposure to anesthetic gases
among operating room personnel and risk of genotoxicity: A
systematic review of the human biomonitoring studies. J
Clin Anesth. 2016;35:326-31. PMID: 27871551 DOI:
10.1016/j.jclinane.2016.08.029

6. Neisi A, Albooghobeish M, Geravandi S, Mohammadi MJ,
Torabpour M, Hashemzadeh B. Association of anesthetic
toxic isoflurane gases of the indoor air of operating room,
Ahvaz, Iran during 2016. Toxin Rev. 2017;36(2):141-6. DOI:
10.1080/15569543.2016.1252931

7. Zare Sakhvidi MJ, Barkhordari A, Salehi M, Behdad S,
Fallahzade MH. The assessment of occupational exposure of
operation room personnel to isoflurane anesthetic gas. Occup
Med Quart J. 2013;4(3):1-9. [Persian]

8. Scapellato ML, Mastrangelo G, Fedeli U, Carrieri M, Macca
1, Scoizzato L, et al. A longitudinal study for investigating the
exposure level of anesthetics that impairs neurobehavioral
performance. Neurotoxicology. 2008;29(1):116-23. PMID:
18022695 DOI: 10.1016/j.neur0.2007.10.001

9. Rouch I, Wild P, Fontana JM, Chouaniere D. Evaluation of
the French version of EUROQUEST: a questionnaire for
neurotoxic symptoms. Neurotoxicology. 2003;24(4-5):541-6.
PMID: 12900067 DOI: 10.1016/S0161-813X(03)00075-5

10. Chaari N, Chebel S, Merchaoui I, Kerkeni A, Neffati F,
Najjar F, et al. Neuropsychological effects of mercury
exposure among dentists in Monastir city. Recent Pat
Inflamm Allergy Drug Discov. 2015;9(2):151-8. PMID:

Joe GBI LSl o as g5 > asle oo slabs,
@logssy plo b g i Slalllas plonl Colgiys 09 oolinl
g cde alaly cosls Wl olgs oo Jsb Sladllae jgomes dslllas

D9 S pRie SenS5ig,e @My She Jelse (Jolao

téé‘é)‘ﬁ 9 M
plosl bl yo a5 ol 3l (alod 5l B s alowginn
DS e (S10,08 5 S dged (6, oy T L g ol

2w ol
Boiwy slp (ol olay 4Sme ol iagh

S ol Mo
Glanl b ol SLslT b ol dalllas o 0aiiSes s ol

26581313 DOI: 10.2174/1872213x10666151119145142

11. Chouaniere D, Cassitto M, Spurgeon A, Verdier A, Gilioli R.
An international questionnaire to explore neurotoxic
symptoms. Environ Res. 1997;73(1-2):70-2. PMID: 9311532
DOI: 10.1006/enrs.1997.3701

12. Kaukiainen A, Hyvéarinen HK, Akila R, Sainio M. Symptoms
of chronic solvent encephalopathy: Euroquest questionnaire
study. Neurotoxicology. 2009;30(6):1187-94. PMID: 19963103
DOI: 10.1016/j.neur0.2009.03.010

13. Keer S, Glass B, Prezant B, McLean D, Pearce N, Harding E,
et al. Solvent neurotoxicity in vehicle collision repair workers
in New Zealand. Neurotoxicology. 2016;57:223-9. PMID:
27737812 DOI: 10.1016/j.neur0.2016.10.005

14. Nilson LN, Barregérd L, Sallsten G, Hagberg S. Self-reported
symptoms and their effects on cognitive functioning in
workers with past exposure to solvent-based glues: an 18-
year follow-up. Int Arch Occup Environ Health. 2007;
81(1):69-79. PMID: 17410374 DOI: 10.1007/s00420-007-
0192-1

15. Hilt B, Svendsen K, Syversen T, Aas O, Qvenild T, Sletvold
H, et al. Occurrence of cognitive symptoms in dental
assistants with previous occupational exposure to metallic
mercury. Neurotoxicology. 2009;30(6):1202-6. PMID:
19427330 DOI: 10.1016/j.neur0.2009.04.012

16. Rouch I, Wild P, Fontana JM, Chouaniere D. Evaluation of
the French version of EUROQUEST: a questionnaire for
neurotoxic symptoms. Neurotoxicology. 2003;24(4-5):541-6.
PMID: 12900067 DOI: 10.1016/S0161-813X(03)00075-5

17. Marhuenda D, Prieto M, Cardona A, Roel J, Oliveras M.
Transcultural adaptation and validation of the Spanish
version of EUROQUEST. Neurologia. 2015;30(4):201-7.
PMID: 24480593 DOI: 10.1016/j.nrl.2013.12.011

18. Furu H, Sainio M, Hyvérinen HK, Kaukiainen A. Work
ability score of solvent-exposed workers. Int Arch Occup
Environ Health. 2018;91(5):559-69. PMID: 29594340 DOI:
10.1007/s00420-018-1306-7

19. Furu H, Sainio M, Hyvdrinen HK, Akila R, Béck
B, Uuksulainen S, et al. Detecting chronic solvent
encephalopathy in occupations at risk. Neurotoxicology.
2012;33(4):734-41. PMID: 22560996 DOI: 10.1016/j.neuro.
2012.04.018

20. Attarchi MS, Labbafinejad Y, Mohammadi S. Occupational
exposure to different levels of mixed organic solvents and
colour vision impairment. Neurotoxicol Teratol. 2010;
32(5):558-62. PMID: 20472055 DOI. 10.1016/j.ntt.2010.
05.003

VAR Lol o oyl (¥ 0590 ((glad yo Cablagy (owiigeo alxo


res:////ieframe.dll/defaultbrowser.htm
res:////ieframe.dll/defaultbrowser.htm
https://pubmed.ncbi.nlm.nih.gov/24374387/
https://www.sciencedirect.com/science/article/pii/S1382668913002755?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1382668913002755?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/28259354/
https://www.sciencedirect.com/science/article/pii/S0034709417300764?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/27871551/
https://www.sciencedirect.com/science/article/abs/pii/S0952818016307012?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0952818016307012?via%3Dihub
https://www.tandfonline.com/doi/abs/10.1080/15569543.2016.1252931
https://www.tandfonline.com/doi/abs/10.1080/15569543.2016.1252931
https://pubmed.ncbi.nlm.nih.gov/18022695/
https://pubmed.ncbi.nlm.nih.gov/18022695/
https://www.sciencedirect.com/science/article/abs/pii/S0161813X07002161?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/12900067/
https://linkinghub.elsevier.com/retrieve/pii/S0161813X03000755
https://pubmed.ncbi.nlm.nih.gov/26581313/
https://pubmed.ncbi.nlm.nih.gov/26581313/
https://www.eurekaselect.com/openurl/content.php?genre=article&issn=1872-213X&volume=9&issue=2&spage=151
https://pubmed.ncbi.nlm.nih.gov/9311532/
https://www.sciencedirect.com/science/article/abs/pii/S0013935197937014?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/19963103/
https://www.sciencedirect.com/science/article/abs/pii/S0161813X09000813?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/27737812/
https://pubmed.ncbi.nlm.nih.gov/27737812/
https://www.sciencedirect.com/science/article/abs/pii/S0161813X16302091?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/17410374/
https://link.springer.com/article/10.1007/s00420-007-0192-1
https://link.springer.com/article/10.1007/s00420-007-0192-1
https://pubmed.ncbi.nlm.nih.gov/19427330/
https://pubmed.ncbi.nlm.nih.gov/19427330/
res:////ieframe.dll/defaultbrowser.htmhttps:/www.sciencedirect.com/science/article/abs/pii/S0161813X09001119?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/12900067/
https://www.sciencedirect.com/science/article/abs/pii/S0161813X03000755?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/24480593/
https://www.sciencedirect.com/science/article/pii/S0213485313002971?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/29594340/
https://link.springer.com/article/10.1007%2Fs00420-018-1306-7
https://link.springer.com/article/10.1007%2Fs00420-018-1306-7
https://pubmed.ncbi.nlm.nih.gov/22560996/
https://www.sciencedirect.com/science/article/abs/pii/S0161813X12000940?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0161813X12000940?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/20472055/
https://www.sciencedirect.com/science/article/abs/pii/S089203621000111X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S089203621000111X?via%3Dihub

