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ABSTRACT 
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On a morning of July 1999, the lawn of a rural medical facility was sprayed with an 
organophosphate (Chlorpyrifos) without any warning to staff and patients. Patients waiting to 
enter the building were exposed due to proximity of spraying and windy conditions. A 
physician walked through a cloud of spray. Details about the concentration of pesticide used 
were not available but use of a high concentration was probable. Exposure was suspected to 
have continued inside the building through opened windows, air exchanger, and people 
movements through the doors. Within one to two hours all the staff experienced different 
levels of eye, throat and skin irritation, dry burning lips, metallic taste, nausea, 
lightheadedness, headaches, chest tightness and difficulty concentrating. People were too 
sick to return to work in the afternoon and had to leave the next day after two hours in the 
building. During the following days, the physician most exposed experienced increased 
symptomatology and one asthmatic person bringing a patient was severely affected. 
Discontinuation of patient services, extensive and costly cleaning followed. The most 
affected physician kept experiencing symptoms upon reentry into the building and took a 
month of sick leave. The second physician also experienced symptoms inside the building. 
Inspection of the building showed an inadequate ventilation systam and presence of carpets in 
heavily used areas that may have exacerbated the problem. Recurrence of symptoms among 
the staff and in some sensitive patients raised questions about safety of the building. Open 
discussion about options, further cleaning and improvements took place. Testing for residual 
levels of Chlorpyrifos in air and swab samples was negative. The most affected physician re­
experienced symptoms after cleaning of ventilation ducts. Six months after the initial event, 
there is no complaint outside some very sensitive patients who experience symptoms. This 
event showed that affected individuals may continue to experience symptoms after initial 
exposure due to a combination of factors, and that such events could have been easily 
prevented. 
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INTRODUCTION 

Herbicides for lawn care are widely used in North America. There is currently no law 
regulating the use of these pesticides for individual properties. Several studies have shown 
health effects related to acute and chronic exposure to Organophosphate (OP) pesticides, 
ranging from cancer [l-6] to potential developmental problems [6-11], while industry 
sponsored expert group or studies [12-13] and other review panels [14] have stressed the 
safety of herbicides when used normally. While most studies have looked at occupational 
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expqsures,[2-4], or persisten,c�;<tnd m��ur,ement1qf byprq.d\l��� [��;-1�], th�re, j�.YeJfMJittle, , , 
data ��.5ni.� t��w these 9µt.side ,t'.�POS1¥,e� 1C(?}A aff�c,t.inqividu§I!\& }ll s.rµ�l� b!}�ldings, pu,t�ide pf r 

acute �1',PO�J-ff,es [ 18]. We r�J?Pl1; p� 1a Gh1ste� 1of i119i v,iduaJs, �f�y.'f�(fq.,.by 1sp�aying 9f th� · , · , r' . . 
pesticiP,f1 Cp}?�yrifo� ,arou�d a S!Jlaq.rurali health car� Jc,i,dHty1 and l:l,9w. t.h�s sit,u,atiol), iQ.as1 
affected the.en.tlf�COl)1J¥Umty. ll"''n, c.r· .·.f' · .. i·; 1. 1.- ,.,r: ':• , .. 'l: ,,. ,,, 

, ) ' � ' 
METHODS 

·-� l I I J f I r: 1 ! ; ·' • I ; 1. r t : \ l ; : ) _; (i 

: I r I ! � r ( ' . .  ' ' _j, I ,, , I,'/ ' : i I' .' ,r 

J .. , ,·Ii%! 'II: I I )d J(J�· I q "(1: ·' I 1d ·�··111"11' /'1 ·ri1· .di 1i!!1 
Jnt rvi � wir!Jr�tff .ct! 1q ,iµq)· d1.J<3}. �nd ) Qc.al.c . . \Dr qit.¥. lf..f.S h�,¥e b. n uE,ed,tp 1 1 •• 
investigate th.ers7q4ence p ,w-:�n1 �-Aw�.' 1�h ou_g�.J:11e1fa<?}.li ¥ loRJf.fig . .  ;t)1.e,stJ;uy_tyr� of1tJl!i-i,.· 
facility, as well as heating, cooling <md ventila'tion system. A local environmental 
consult�nts' :fiPn Wjl.�, contr')-ct��, by 1tp� CQII).I�\1Jli;y;1�0$lr? to � ep1� }1}�· , a,c;ilj ,ty1.fil,\d, t.�st fo 1 the 
pres�nce of Chl01;pyriJ9�,� �:,Ye�s ,')-ftH� 11),e initi� i � 1i11jl.�nt,.and aft�. flll:µiiti'].}.1cl���1.m1pt;th;e:.i 1 

faqflity. Two;�� �ample� wp�c tafSJ,lr u�ing an A lRl)f!, �. lqh .�t�,c;�ql,iprn cd aj.r flQ �i f Pfi:�, fl, 
hours,, i.n a�eas where od��s .. �ad bt;�IJ. re,pqrted, tQ ,b1<tr �em:r .�ges�i 19p,y �·r ,1�Jl1Pi �� · ,,, •• 
located in tpe centte 19f,tl1e. clinic i:e.C.{?J? ."�:m1.aqput,�, ��t �t,.Q. . e . .t9-cr.flg.q�. 'Wlq t� 1p,.l;i}e� Ont1, ��J 
plac.ed in one . �xarnmim., 1 om at ·the . ame heig t. One exane w1 1etted,c:otton �wah. samn f'. • 

ii 2 . .,. 11 ct r ff . � u ,. i1 •. rr: r- • .rt r.J � , ,--.�,r n .. 
(100 cm )was obtaineq1tfi9P.1 thq.jnnp!J�i;ii�.� s,urfa,ce of:iWP..-.a4�ex,q�wige \l.W�1�c;I. a e� .nd .:!'• i• 

sample was obtained fr� .�9p,sfi PWFk<fd,i��ulati9n, 1<t�.q\feJ.Im �¢iUng,.!PJF:ih�R bh1n��,;w�re 
submitted for al}�lysis. ,, . .  :r;t;. ,, r:.·_.i,: ,,..,, h: 1w1 Tri :1 •1,, iTi 11 1,,,1·iw,.·.co ·1; '!,,,d:rrr. 

RESULTS/EVENTS 

,,;· i. 
The context 

/j , , 1..,.:1 p ,1\ 
') ,-, ·.1 ,:irlJ •l• 

.U'.::J_:•J ,·_�) ,.-:•J: rf;r 
The af�ec,tyq;m,�.�ic�\ c�ntr�,i. w� 9�¥t,�.r! i?. p .e, s l?,l'f �uildip� Pt ' po�� ,np;t.r��.�P,!� ?<?1 .er . ng 
approximately 218 m2. It IS locatea ma rural town m Nova Scotia, Canada. The fac1\1W ... 
consists of a 

_
recept�on :s>iC!fQr 1<fY.fi1a\ ?�µ7�s .'!ll q f��l}}ng,roo,ms1JI 1,. _1�9g/11�mft1hia!f •ri, 

excban�e urut prov1d� fresh alf to tfie whole !�ph�y. Jri . � !\ H��r F�� }??,ilf.�t'( 5�q4 .qg , 
system IS used , an� �WdOY(S �e o,f��P. -�e

pi
t .?.P.en�d .fi: !ar e. l�i.r.n area surr��ry?�· the · a�g ty. � 

Th f il .ty .�.b ··i· tr. 't'' ' -·IJ t.! ll ti! · 'i · � 1, li•1.ri · !.!'. .. rt 1 .c.t: ttl'} rr 'tt:I'' �,1, d1..ml111. " h.· · , e ac 1 was m en rre y uy ue o a commumLy man euo o a ·ac 9crors o 1u1e area 
and i admini tered by a board of directors. This board of directots1 h'�� .� Sor�tra t!i!.Witfi :�{I�cal 

I ( r ! l • I ' ' l ! · · '� r' f . l . ( "'t ,J ' � 
· 

• '1 · -� -.;: • 
lawn maintenance comp' y· hicli'regu1ifrJ y 1spniysJthe � ouf ds aro h& tl'i -cliffi'c ·t10r'�l1r� y 
ae tieri& reason : Tlle'doc "['!I, rtd• arrha'd feq estetl tli this prlr tic '8 ,; opp-ed1!ls ihefas .. 
felt ta oelunne'Ced��Ny 'e"-peti'sIV'ei. • ·a'potentlaltfbalfofol ortlre'ehvirdnme�E:irhi ifo!qu�'tl 
was ignored by the board. !P'lel1rn·1 • ·r• · r 

Sequen�e,off\ve�tS.''1· ) ""):'l,. 1· •iJ:'ii 1: ·'t':.11: 1:1h-.··flt1:" ' L'!;• . . :1 :w··:w�r�n .,,1;/• 
(;: ,. (!·J!·1 11:;-,·,; (::1 . .i ·:ii? . ... (:iq JC'.J :; '.:71. �'.J111.� ,. _ .. �:1 . ;!;Li(i .Hi; dr.; ·�r11, J1 i !· H rr1�)1!_\-�-- l!1J11J�ii·11i�)'l· 
A morning of July 1999, without prior notice, the lawn was sptayed'With an 1oi'giirid�IHfspH.ate'<-
pesticide Chlorpyrifos at an unknown concentration. Th� wind .wa� blqw�ng and, patients . 
Wfffri ng ;oi tside ftJ:{e cJini . 'befli:)re' op'ening1cle\7elbpeli's'Ylh�tdm 1•1 one•ciP'the doctd S' w'�llte£f /,I(.. 

fo)m ·hi' ' atito the 1(:1ifrlc through' al Hlou'd lo:fs�p1la . :wi llifi '"rib :o' hvo llolii-H1i11t'11e' ta ff I ·�:Jr '11 

expel:'ietited 'aiyingiaegr e' of symp C?hlls'uch1'as �y�.'th"(),f and sR:i'ji'ifrr afion: d�y oii {Hlo�;.. 
lips metallic taste nause'a·•ligliiliea"d'edn�. heaHa2be·si; ·hest fi\gnthes· -tilid. �i'i'ffrtult)"1 ·.1f'!J:· ;ci 
concentrating. At that time, some windows were opened since it was a warm day, and the 
ventilation system was functioning. Since the staff was too unwell, the clinic closed at noon. 
The clinic reopened the following day, but after two hours the staff had to leave due to 
reappearance of symptoms. On the third day, the doctor who had walked through the spray 
was too sick to return to work, and the other doctor and one secretary returned to work for the 
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mor,ni��. aii� tle�ern�e� 'a�1' �.0��1�.Y.m.�id.�.s� 1.�· ��Fsoil'�h?
.
1b:o'ugl1i h�r mo!her to fhe· �linic 

aad had ri61 1'<:noWldefte o� lfrie'�ro�11effi ·suatl�hly:,hedme · ety ljllf/cougfiing w11eez1ng, With 
short�e�.�·tif b

.
te�th','.w ithXcy�nbti�'. li�S'!·��� 1��� ·given Jahi.��iettaline 'in����ion: Ai\'� .'ttl@se 

events·;:etie'-�li11i�%ld�ed fl& a montH while'a cleanup opetation wa atforrtpte'd. Eti'ery item 
was thoroughly washed, replaced or discarded. Walls and floor were washed· abi:i the 
carpeted areas cleaned. Patients' files remained initially untouched. The air ventilation du,�ts 
were vacuumed, but inspection revealed that dust was still present in the air transfer ducts,' 
and the air exchange filter and foam pa_ds had no! been changed since the pe_sticide 
appli��.tidn . ;Neveftll�less� the1' wples�thl<�rr bftli&tjonsultihg" c�tli�fuiy 3 �eefs aftetthe 
incitl�nt ·e\leateli •nd ldete(!fa�Je l�Vbl 'df,Chl'di1pyrffo� in tile ah· sltinple'.and' :�walis: ) r' · '. "' 

I JI 1flti.!•/(I) .i.:... . p ' . ,. ii JP'.• i brr ... !.. I" . r .,,, • 1:·_ •: . 

De'spire 1tie cfe'anup1pr92edures, :the ri:lost 'Mfe��'d1 pl\ysmlhn tdcik 1.Fbne wonttl �i8k. leavJ' as 
his rb'w. aHefrlpts t6: 'come ;ba'.ck. to t.11� fac1lit y I wdre mrul�ed1 byieoH:drr�ti6e df some of th�' 
initial "�yni.ptbrns: fr'fte se�:oncl 1physiciati ·also'1 bxperienced' ftt3�uen·t ·thrqat cleadhg a11d butrling 
eyes and' bedtme ·qhlte �otri!!ct'tffat �i' ·a�Ci la.fl- th�· othef fmf �·l:leilth .could 8e' affec'red by 
cmoriic1eX..p sure�'Tl'ie yo i1g-secret-a�ial s aff vbi.cfod s'o'ffie)eoncerns!..a'Hout pcWential' 1 
reproduetive' �ffe'cts: Tlii pro:rlipted aJtrul' t6 t'h·e·N�va1 S'coti'a Environmg1Wal He'altli Cetltte 
which iS a tentre·rhUndated by· go�em'tn�nt to 1dlftt�atrlte�tarld res�aillti 'in the' area· of 

"'t · 

envitbtffneHtal sen'sitivlt1:es'.'After discussi�nl ·a1 sitt%isihb 'th� fficrfhfwas a9reed and a,.,, ·" ;, 

meeting was organized with some community board members, staff, and department of health 
representatives to discuss options. 

An agreement was reached to further clean areas that had not been cleaned,, ipiprP{'t'e,th(f:..r;\l�,;..: 
ventilation system and photocopy all the patients files since one of the physicians experienced 
SC),!Il�r�XffiPto,ip.�-,'_lf��r P�n,dHlJ&;�m., ., r 1 • , ; i ·J1:: , .. un ;rmq H, : 1· , . · . · " ' : 'o ·; · 1 ilh• r; 1. 

u • Hi: • :!!i·,\,1)k: .·�1:-'"-' :iL'� �,dr� . . ,1r·11h:_, •r:f'"' !f/" ... tH11 . .,, 111'J1,:i: .·Jbi· l;� ', 
Six Wol\ \1 a�ti;f tfl�.j�qal),nei�>.i\lt,;folli;.w;-llP. i.�tyr}5i��.r�.ve�!1;ri1JhatJp� clip�a.i�1qack te;1,,,, 
normal tp,�(. "'.���t\\�t�op<�Y�.�eIT\jJ> q�e� 1�pgr,.ad�d,. �.n,.�� �tflff;i�NVP)i\<ii_ng rW:i;�hout �ny -up,usuaJ., · 

Y!HI?mP1 ·, T�he .rnswti a,fftw,�eq .HhY.?'J�W,1. �99 ,S.9fill�J9if.fi<rJ.Jlfie� at� .J���l})ng t�. �t)ei �ljni { a1:1d 
became 11\��H�W.t'\9aW�S. f C?f��J ��""'.. d�y§ ·a�ht);.Y Jtriw :2fL�r\IE,t1R\��l)i1}& , 1 1l1. • ,, : , ; 1.. ·� .. , , 

,.11 -,i , . ·: .. � r�n1; ,, r ·�i:w '· ., •: ..- L ,,_,c111 .1. ;-. ,. ,: ,, ···1 '.,1 r1i • .11• , .111 ·:1i ,J,1�1 

, JI; • .. : , 1:', i t J , ;., d 
v.· ::· :.!ri ri�'.! :)·,,� .�_1 ; ·.' 1 1 • ; , . •  "" ' '  · 'lU!.UL :Jr: ·< ,�) 1 Ld 'J/l! .. ) l1�n1.p�; �.·. �() ._. ,, . , \::._ _ _, !_:·;; 

<-·: 1 ·1:·. �·h< vv ;.· 1;:Jir:dJ�1 "' • _;'i�_··::i- . .  n i .. r1.1_:: d�< t.'..1r!ln ' .. Hr. i,11r-; ,,.\, J '" • :1·!:1�-�1 (jJ ,.�.r. H t::L:·u 
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DISCUSSION , 
i: ;1 • .. ;·i .:; l .. /: (; il1 .<•/! ,:r1;1(l . � ·J rfH >?nJr• r :,, 1-' ;·rd 11>1 ir·ri:un::in 

Cblopyrifos (CPf) is an organophosphate p�sticide�.1Us ln1aeet}{chblinesterasei�AohE)rfn 
inhibitor. Acetylcholinesterase is! afr enzyme that:hyfil:rol y,zes. the new;otr.ansmittei+ �J,, 1 i J ·,. � �' 
acetylcholine at neuromuscular and synaptic junctions. The literature on t'fle �:flfect!'fd>f?PC': 
chlorpyrUQS< eKposure on humanJhealth,stressesceflfect10f acute,pbis.orting1[11:,14�H�];dong i r· 
term effects with iincreased Q:ancor' incidence in �xpost:dt iiintliviiifualsr {11.:51]� potentiaL genotcbocic 
and neuro-developmental effects f6-11, 191. Nevertheless, an industry sponsonicfoX!pert:panel 
report i:evW:wi,nig f:he current.litr-mltJJTe [l2] and.1anhther eJ\lp!!f1]·panel [l4� tlitdruot ffiin.d 11 rf', t 

significant.eff e�ts iof expoSJiJJf¢s outside1 ofo1:ct;tterpoii$otiiri.gp Wfuile;pf1stiaides· such. as; G:.PRiarc 
commonly used outdoors, their concentration in the indoor environment(Usually1exteleds1their 
outdoor conce.:filtrations. with skin( being an·1imponant:so1Jrce..x>.fi :exposU:re �[rl7'l J.f.; 1; h w rL .1 r 1 '. 

.'1 • ; J!'J'. )Li.'� !:�rf<1 .1:! �J �U!!fJt..i\�.1 ,'')i) !:HI�- 1tf!"te:' -;�fl ni �dl, ; ' , ' ... �··.r ;flJ f). �· i_1r:nr11 '_i 

This case study shows that there might be other more common effec.ts-of'pestieide(�xpO.�mtes 
in the:indoor enyitQnment· thati got Ub.t;epotted. sine� th er litera11tute migh_t:jllot, f ocu.s IQJil: ;s.uch W.ase ! 
studies. These events show the enormous costs assot1a�e.d w\t.h what·Wl&$Ja purely· coi;metic 
conQi;;!fn.:.Jn addition, an imporJ:ant amount1of:s:�ress!g�ne.tateg-b}11p�si�teh0e of Sy,mptoms aJid 
fec;u ofr the' iwtential effects cou:lid baVei beenl easilyraYoide<ik The. type of health e{fects: 1 \j,: If: 
reported in this study may not fit with the classical effects of pesticide exposures. . I)(' 
Nevertheless, the�e symptoms must1 be_. oon�idereld. as_reat; not-purely. i'.psythogenic1. AU r1ila.¢; . 
effectRmrnduce:d hy pesticide.�·imay.m�t h� aJ1,,due1�1.cholinergic eiffectll! ,[6] and1might alOO""be 
due to adjuvants [19]. As the working party of the Royal College of Physicians and the �yal 
College,;of Ps�chiptrists menti.<m in theiri tepo:t;t, ;\OnJitJi>wo�ping ,unex,plained:physio?-1 Ji') i� 1 
symptoms; many patients. and d�(j)tors rha:ve a:a �,vedy rsilmplistio1yiew1doiµiQated, .t>y1 mindr• j 

bod3r dualism (i.e. that a disordei must be cithci physical or psychological.). ·'fhisjs 1bQtb.: - ,? 
outmoded:a.ndunhelpful".[20], . . 1 .. '.·,J . . 1: J /1 , ; 1C .:li'1· rn.;;1I . ]· ,• ,;nJ 't 

1�1 � I  ii, !·:,,) 1!lfU ··; ·1 ,·11,'-1 'i' :.�JI; ii ::,1 i:-:f .. , :; 'J'\ :'cJ!l1iV l1;·1tff�T);,'1;;;i\!'.,ri1 } 
In working on this issue, it was essential to take the issue seriously, liste_n, fi;pqf'.�s,Q.llil.tict)ns that 
would satisfy both .patties, and.�.ccomn;iodater as muclras possiblc;"the affected indhti.dual.&: and! 
reassure them. Data are needed that look at long term sensitiZa�f(l_n; ·oognit�W\art.d behavioJtal 
effects of.·pesticide exposures that might-not be life threatening but have oo.stly :consequences i 
and irnp;iirdaNitC(lldayfuno,t.ion'ing-ina�ignificant.wa:y" . .  : '.111 h\.<'; 1 :1n1 d ,.:r:t.1L,;1 · 

! . .. ·(' ,I;�· :·\ ; ,, r<•� i1j 1 \ :1 •' )()'./ �J(;J' J'..J: J;J.:..:·.,\J ·[;) ;�:! /:.:! �!1,111f;JJ! 1J; 
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