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ABSTRACT

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 system 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 [1-6] 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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exposures [2-4], or persistence and measurement of byproduets [15- 17] there is verylittle, .,
data aboug how these Qutside exposures can, affer;t 1nd1v1duals in small buildings, outside of .
acute exposures [18]. We report on; a cluster pf individuals affected by spraying of the . - .

pesticidg Chlorpyrlfos around a small rural health care facmty, and-how. th;s s1tuat101) has ..,
affected the entlre1 commumty el s ,, y Wl Y == s ) e = o] ey
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Interviews w:th 'uﬁccted mdmdnais and local community members haye been used fo,,

investigate the sequence of eventﬁ A walk through.the facility logked.at the, structure of, thqj,,,
facility, as well as heating, coollng and ventilation system. A local environmental

consultants’ firm.was,contractgd by the community board io assess, the fa,clhtyI and test for. the;
presence of Chlorpyrlfos 3 weeks aft<°r the initial mr‘ldent and after an mma] cleamm of t e. o
facility. Two gjr samplccg were takcu uging an Alphg samplcl:, ,wlth cqhbmtcd air ﬂow, fon 3, Sl
hours in areas where odours had been reported to be the strongest; Ong air samp;er was,. .,
located in the ccrmte of. the clinic reception, about 3 feet qbQVe the flgor, ap,d the pther one was
placed i in one, examining rpom at the same helght. One hexane wetted cotton swab, sample
(100 cm )was obtamcd from the inner lining surface of. xhc air exchgnge unit aqd asccond .
sample was obtained from loosc packc;d insulation al?ove thc C?lllﬂg, line. 'l:pr blank§ Were
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The affect¢d megilcal centre is a 6-year qld one sr]orcy building of wood congmctdole'covérm’g
approximately 218 m* . It is locat d in a rural town in Nova Scotia, ‘Canada. The facﬂlty
consists of a reception room, s?veral officesand exanunmg rooms, A smgle small mr » :
cxchange unit provides fresh air to the whole fac111ty In the summer tlme a separatc cc:torlm0
system is used, and windows are oftep kePt opcned A iarge lawn area sunour}fl§ t‘lge‘ fémhty
The facility was built ‘entirely ¥ by the local community in an effort to amact doctors (o' the area
and is administered by a board of directors. This board of dlrcctors has a comract“\wﬂ‘l a'local
tawn maintenance compdny wlnch regul‘irl y sprays'the groutids arotihd the elinic for ﬂur’el&
aesthetie reasons: The doctots dnd staﬂ‘ had rcquestb(l that this practicé bé utopped’dé 1t was
felt to be'unnctéssary, expensive’ and 'potentialty harinful to'thé'ehvirdnment. This request

was ignored by the board. roslisnn -
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A morning of July 1999, without prior notice, the lawn was sptayed With 4l ‘orpanopHospHate”
pesticide, Chlorpynfos at an unknown concentration. The wind was blowing and patients
watting otitsidethe ¢linic liefore opening developcd bymptoms Ome of the doctors wtﬂked‘ gt
from his ¢car te the 'clini¢ through a cloud of spray. Withifi Grie to two hours alf the/staff + """
experienced varying degrées of symptoms such'as eye,'throat and skin itritation; dry burHi) 'g’ '
lips, metallic taste, nauseh; lightheadedriess, headachés, chest tightness ad diffieulty " =726
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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mornmg and develdﬂed agdin soite” Symptdh‘lﬁ“A‘ péfson’ {ho brought her mother to the clinic
and had 11 knowledge of thé problein suddenly becdme very'#it,'cougliifig, wheezing, with
shortness OF breath, with'cyditofié Hps: She wak ‘given ‘Alv ddreraline injection; Aftdf thése
events; hie Bliiccldsed i‘o{a month whil€‘a cleanup opetauon was atﬂempted E{)ery item
was thoroughly washed, replaced or discarded. Walls and floor were washed, ahd the
carpeted areas cleaned. Patients’ files remained initially untouched. The air ventilation dugts
were vacuumed, but inspection revealed that dust was still present in the air transfer ducts;
and the air exchange filter and foam pads had not been changcd since the pesticide
application: Nevéftheless, the ébmples takéi by tHe Consulting cdrﬁﬁ"my 3 weeks after the
incidént rcve?i'cd nd’detectable IéVels of Chlorpytifos i in the alr shmple’ and sWaHs

NG 28 , 1 atme Do L o
Despite the cléanup procédures, the most affected physféihn tdok 4'bne montl{ Sick leavé as
his feW attefripts to corhe back to the facility were matked by rébteurrdtiée of someé of the*
initial Syniptoms The second iphysiciafi ulso'experiericed ftéquent throat clearihg and burnmg
eyes and becdme quite womed that'his"and all thé othet st4ff’s Health could be affected by
chronic'exposure. Theé yourlg secretatial staff Vbiced som&’doncerns ‘about potemlal
reproductive dffects. This promipted a'tall'to the Ntbva' Scotia Envuronm fital Health Centt’e
which i a centre’ rifhdated by governthént to 'dd’ treatrﬂeht‘ anld reseatth 'in the'area of ‘
envitbrimetital sehisitivities. After discussibr a'sité'visit'to the R4titity'was agreed and a™ ' ¥
meeting was organized with some community board members, staff, and department of health

representatives to discuss options. e
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A quick walk through of the building identified a ventilation system of a very small capacity

for this type of facility. Presence of carpets was also noted. Discussion with the different

partles revealed: _ :

o 'iajor coﬁcéms frOm ihe staff {0’ sﬂay il the Curréni f*éaht}i/ with far fot ghgir"fli}:ﬁre )
hea]th G e OIS LN nir el ok ; . HE G & {5 524 # bt

o the practncal 1mpossxb111ty to relocat;z the chmc fac111t?r d elt'é clfo'é't"‘é:

“the w1d’espread ise Of | est1c1des in thc area ' e
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.. the Junwﬂlmgr'iéss from §qme commun ty Jbo‘z'n:d 'n‘,lemt)ers to acpe(};)}t ‘th?t it w was not _|ust a :

: psychqlogica phenomenon, - . , grl T s '
J the 1qcreas«;ql ;f;n?xjny,lr;y 91‘ affpcl;ed stgff to pther tyg;;s 6f GXPOSUIES,, o

* existence of sympipms that predated the, mqndg:n L, such as chropic. headaches in the, ce,ptral

AAAAA

part ?f thq facility where patient records were, located@nd segrctqnal §taff worked,,thh
minimal ventilation. Aol ve booui

An agreement was reached to further clean areas that had not been cleaned, jmproye.thg. ;1%
ventilation system and photocopy all the patients files since one of the physicians experienced
Some(fymploms aftqrhqndljngt,h,em Rl oM L onmonG By d e e O i A
el i ol pee Gas UML) s gl R I F S  H
Six rnonths alftgr the. ipitjal ;ngd,qnt fol]g)w—upf interyiews revegled hat the clipig is,back to
normal, the ventilation system, is been upgmded, all the staff.ig.working without any upusual ,
symptoms. The mast, affgcted ghys;c;pn hgd some difficplties after retyrnjng to the clinic, and
became mo.qg §;(mp§9ma,tlg for,,q few days at the time prduct ol@amng, ot i
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DISCUSSION : Aguiigaion 940y f)li'ur'u')ln DUAT G2 U hethd oA rue b e
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Chlopyrlfos (CPF) is an organophosphate pesticide: It is ain laéeﬁycholmekterdse (thE) rl'
inhibitor. Acetylcholinesterase ist an énzyme that hydrolyzes the neurotransmitter i
acetylcholine at neuromuscular and synaptic junctions. The literature on the effeéts* of: O(‘f :
chlorpyrifos exposure on human;heaith stressesceffectof acute poisoning[11,24,18];dong
term effects with increased cancer incidence in expased individuals [i1 5]y potential genotdxic
and neuro-developmental effects [6-11, 19]. Nevertheless, an industry sponsdrexl edpért panel
report reviewing the currend literatnre [12] andbanother ekpert-panel [14] did not find 1:lr,
significant effe¢tsiof exposuiies ousside of acuterpoisoningp Whilespestidides such as;CPFiarc
commonly used outdoors, their concentration in the indoor environmentt usuallyrexééedsnheir
outdoor coneemtrations, with skinbeing animportant source ofiexposure: [17]. IVASABIN
T g0 Mo l‘-l_,j;"gllfllflll\')\llfl Larrter s pt g e ity o, o aney
This case study shows that there might be other more common effects-of’ pdsumdmg:xpwurcs
in the.indoor enyironment thatigo: unrepotted. since the:literatite mightpot, focusiom:suchicase!
studies. These events show the enormous costs associated with what wias-a purely cosmetic
cong¢enn. kn addition, an important amount: of 'sir¢ss generated by ipersidtéhoe of symptoms arfd
fear of the petential effects could have; beeni easilyravoided. The type of health effects i, .r;
reported in this study may not fit with the classical effects of pesticide exposures. e
Nevertheless, these symptoms must:be. congidersid. as real, not purelypsychogenic. All the, .
effectspraduced by pesticides-mayingt be all.duetoicholinergic effectt (6] andjmight alse-be
due to adjuvants [19]. As the working party of the Royal College of Physicians and the Rgyal
College of Psychiatrists mention:in their teport, ‘‘Qn approaching unexplained;physical 5> 1
symptoms many patients, and doctors:have an Overly l’si.mplistio view domimated bylmind- :

A~ alia +ha Asanrdar ot lha ~stha al ~ ~h A b o]
uuuy uuaumu \1 €. tnat a Gisoracr must oc puuu. pu_y ou,cu Or po]uuuxuslpau Llllo‘,lp \.;uu 7

outmoded and unheglpful” [20]. ... .l . R BG B i) e T e il B
RS TR ST vyt S PR PRI T T AT LT T TR (TSR Y R TR

In working on this issue, it was essential to take the issue seriously, listen, find<selutions that

would satisfy both patties, andacsommodatei as much as passible:the affected individuals an

reassure them. Data are needed that look at long term sensitization; cognitive.and behaviotal

effects of pesticide expoesures that might. not be life threatening but haye costly consequences i

and i 1mpa1r dayi tolday funcuomng i a significant way.. . i an il e
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