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. IUMMARY

OnNovamba 25, 1935, theNationd Inditutefor Oocupetiond Seety and Hedlth (NIOSH) recaved areouest
fromthe Kentudky Labor Cainet for tednicd assgdanceinthar evaugtion of indoor ar quelity & the South
Campld| County Midde Schod (South), in Alexandiia Kertudky. Heventeecharsat theschod hed
complained of resairatary symptomsrdaed to their presenced theschodl. Aressdf Segnant wter, excessvemdd
gowth, andimbdancesin the ventilation sydemwere aso reported.

Aninitid survey wascondudted & the schod an Decamber 6, 1986. Rddive humidiity levdlson Decamber 6,
1985, ranged from 28 to 32 peraart, while carbon diaxide (CO,) levdsweare 4-6 timeshigher then autdoor levdls
Upto 1500 patsper million (pom).

Repartsfram congrudion enginearsidantified ddidendesin the bulldings condrudion and design, which mey have
dlowed water ssgpege under the gymnesum floor and causad aadksin theintarior and edaiar wells Ventilaion
contractors hired by the schod boerd identified mgior defidendesin the verntilation sysiem, induding impropatly st
contrds ddfident meintenenoe, and improper desgn.

Because of these consultant reports and because the Schoal Boerd hed begun to addresstheidentified problems
NIOH dd nat purseextarsveavironmanid evdugions Hovever, to better definethe soope of thedaf's
regaratory complaints amedica quesionrnaire survey was conducted.

Duing falow-up vists on Decamber 16, 1985, and January 9, 1986, across:sadtion questionnare survey Wes
oconducted & Southand & acontrd schodl, the Dondld E. ClineMidde Schod (Qline), loceted in Cold Saning,
Kentucky. St a bath sshodsweresmilar intheir demogrgphic and prior mecdical hidary prfiles: Sf at South
waethreetimesaslikdy to report regairatory symptoms as compared to gef warking a Cline (rdaivenk,
RR=296, P=009).

Deidadesintheventilaion sysem, piduresof mald gromh onlibrary books and weter depositsunde the
gynresumfloar, indicatethet ddidendesinindoor ar qudlity exided a the South Camplod| Courty Midde

Sthod. Theseddidendesooud explaninaressed reparts of reairetary initation among St of South, compeared to
ﬁedirﬁg/lictleamd. Recommendaionsaimed a improving indoor ar quelity a South arecontained in Sadion
VIl of thereport.

KEYWORDS SC8211, Indoor dr qudity, malds dlergy.
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INTRODUCTION

OnNovamba 25, 1935, NIOSH renaved arequest from the Kentudky Labar Cabingt for tedhnicd assgancein
thar evaluetion of reported indoar air qudlity pralemsat the South Campld| County Midde Schod (Souih),
Alexandria Kertucky.

Heven curent and fomer erployessa theschod (iwo of the complaniswerefrom famer employesswiho hed
relired or trandfared because of the symptomsthey reparted expariendng & the schodl) subomitted written
complantstothe Labor Cahinet of resairatory symptomsrdated towarking & the schod and of poor ar quelity.
Imbelancesin ventilaion and hedling, Sagrent weter under thegynnesum floar, aadksin edtaior wells add mad
gonmthweredso reported. Because private ventilation, condrudion and environmental consultant repartshed
previoudy identified meny prodemsa the schod, NIOSH aonfined itssudy to destribing symptoms and evelueting
repartsthet someteechershed deve oped aghma

Fdlowing theinitid wak-through survey and quesionnéaire detaadlledtion on Decamber 6 and 16, 1985, ad
January 9, 1986, NIOH didributed aleter desrilbing thisinvestigation on January 27, 1986. A ssoond ldte,
distributed April 28, 1986, presanted resLits of the questionnare aurvey and recommended thet contrals suggested
by vertilation and condrudion conautents beimplemented

BACKGROUND

The South Camphbd| County Midde Schodl, located on the Southem edge of Alexandria, Kentudky, in Campld|
Caunty, opanedinthefdl of 1979, Thetwo-gary schod building housssdassroomsfor goproximatdy 500
dudartsin grades seven, éght, and ning and employs 45 9, themganty of whom areteechars: Southand Cline
MiddeSchod (Cing), arethetwo middesthodsin Campld| County.

Thesthod usesan open dasscomarchitediure. Classoomsarenat completdy endosad or ssperated, relying
ingteed on partid wellsaspatitions: Capdingisusadto hdpreducenaselevds Thesthod ishuilt onalevd,
:CON-Iéllt'ingarea Itissat-beck goproximeatdy 100 feet from theroed by a10+0-15 foot degp dowrnward dopeand a
ront anvenay.

Shortly &fter the schod opened, anumber of condrudionrdated prodemswerenated. Openingsinthefloor
aound pillassand doseto thewdlswerereparted. Cradksfarmed in the mortar, doorswere out-of-plumb, weter
acoumulaed againgt thefounddtion, and weter wisslaer identified under the gymnesum floar. Mddwesreparted to
havegown on dfferent aurfacesinanumbe o aressof thebuilding, mod notadly inthelibrary. (ThereareFdures
o mddHikegrowth on agling pendsand library books)

Wipesampesfor madwere odledted by the Kentucky Departmant of Hedlth, fram four locationsinthelibrary.
Thewipesamplesyidded common mad generg Fusaium, Agoadlius, Rdlliumand Alteraia. Whilethese
ggngad fung havebesnimplicated in dlegic dssess, they areuiquitousinindoor and outdoor enviroments and
their presance, by itsalf, doesnat condiitute ahestth hezard

Informd intervievswere.conducted with 10 of the aff at South. Mot of those rgparting symptoms reported
uppe regaratary imitation. However, onegtdf mamber a South, thelibrarian, reported symptoms suggestive of
hypersandtivity pneumoniis-fevarsof 101°F, dhills and musdeachesbagimning latein the aftenoon on Mondeys
andimproving over theweskend. Sardlogicd tedsfor predipitating antibodies (I0G antibodies produced by the
immunesydam) to antigensknown to cause hypersansitivity preumonitiswarenegative. Other testsfar thisdiseese
weaed nggdive (X ray and CBC during symptomietic sepes). Skintestsfor andlegic regponseto mald pedies
weaepostive
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A medhanicd savice contradtor, evalugted tamperature contrdls fresh ar dampearsand verntilation design
goadficationsa South aswel ssancther midde sthod, theClineMidde Schod (Cling). A fomd repart onthe
South Campbdl Midde Schod vertilation system was presanted to the Schodl Board, deted February 5, 1986.

Themathenicd contradior'srepart detaled meny ddfidendesinar hendling at South rlaed to imprope
mantenanced thesysem (dosad fresh ar dampars broken contrdg) and design pradlems (Uundersized fanand
oud). Severd zonesaf theHVAC syseamwerergported to haveno ar flow, athers hed dampers propped open.
Therewaedhatfdisinar flow, upto 33%6in onear hending zone, when comperad to design edfications Mary
filtaswere"edremdy dity," indicating thet anumber of prademsweremaintenencepradams A smilar, though
lessedensve review a Clineidentfied far fever dfidendes: (Rersondl communicetionwith Jon Loew, Kuempd
savice February, 1986.)

METHODS

A. Maddd

Todassfy thehedth complants asymptom quedioairewes adminderad to the i & Southon
Decamber 16, 1986, and ancther on Januaty 9, 1987. Thedudentswerenat induded inthissurvey
because those reparting resairaiory problemsware dlowed to trandfer to ather sthodsand becausethey
gadlesstimeinthesthod thentheddf. (Atthetimedf aur initid sLrvey, onesudant weson homebound
sudy with thediagnossof angphyladic angio-edemassoondary tomad dlegy. Sx ather sudentswere
trandfared to ancther midde sthod &t thereguest of ther parents)

Symptom questiorareswereddributed to 92t a South and & dinewhareno evironmentd pradleshed
beenrgparted. Bath shodsaremidde schodsempoyingasmilar number of 9t and teeching Smilar
numbasd dudanisingradesseven, eght and nine: Although Clineweshuilt threeyearseatlier in (1976), five
milestothenarth, and onhigher levd graund, itisathewiseamilar to Southin condrudionand desgn. One
driking dfferenceisthelibrary desgn. At ding thelibrary isnat ssperated from the cfderiaand usss
bookddvesasroomdvidas At South, thelibrary issgparated from the cefetariaby floor to calling pends
whichcompledy endoseit, aegting asgperateroom. Thesedhangeswearemededter theschod wiashuilt to
au dowvn onthenoiseand dlow use o thelibrary ssasgoarateroom.

Thefird quesionnairefocused onlower resairatory symptoms the ssoond sought to destribetthe
prevalencedof upper reairetary symptoms: A casedf lower reairatary ilinesswas ddfined asonear more of
thefdloning symptoms Coughing ar difficuity bresthing, wheezy or whidling bregthing, shartness of breeth,
and dhesttighiness A casedf Upper resairdary ilinesswas ddfined asonear more

o thefdloming symptoms duffy, runy noss; snuspeinsar congestion; dry, tidding o soratahy throet; ity
watay or buming eyes

St a Southwith s/mptoms suggestive of lover regairatary ilinesstamparaly rdated to presanceinthe
gthod building were asked to record peek expiretary flow rates using ahend hdd pesk flow meter, for the
period Decamber 18, 1985, to January 8, 1986. FHvedaf agread to paform thetestsand record reedings
They wereasked to record resutsevary three hours whileaweke, for athreewesk peariod thet induded aten
day vaction Thevatidhility, in percart, betwean the highest and lowest diily pesk flow reedingwes
andyzed for evidencedf changesin lung fundion rdated to presence a theschod. A revarshledecreasein
pesk expiratary flow retedf grester then 20 parcant inany oneday wes condidered evidence of aghma®

Rndly, dudent sbeenteerecordsfar theladt four yearsat bath schodswerereviewed.
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B. Evommatd
NIOSH conduded environmentd sampling congding of meeaLring rdlative humicity with apsydronomaer
and messuring carbon dioxide (CO,) conoartration with cdlarametric detector tubes Vigdlear sarplingwes
nat paformed by NIOSH because contrd meeaLreswere begun by the schod boerd besad onthe
condusonsaf thevaious consuitant reports

V. EVALUATION CRITERIA AND METHODS

A. Air Contamingtion Bvdugion Qritaia

Theprimary sourcesdf ar contamingion aitaiagenadly comsited indude: (1) NIOSH Qitaia
Documentsand recommenctionsfor cooupetiond expoare, (2) the American Conference of
Govermentd Industrid Hygenss(ACGIH) Threshad Limit Vaues(TLV'S), (3) theU.S Depatment of
Labor (OSHA) federd oooupationd hedth sendards and (4) theindoor ar quality Sendardsdevel oped by
the Amaican Sodely of Hegting, Refrigarating, and Air-Conditioning Engineas(ASHRAE). Thefird three
ourossprovideenvironmanid limitsbesad on arbbome concantrations of substancestowhichworkersmey
be oocoupetiondly exposad inthewarkplace environment far 8o 10 hoursaday, 40 hoursper wesk for a
working lifdimewithout advere hedth effeds TheASHRAE dandardsaregenard ar quelity dancardsfor
indoor environments and are gplicablefor the generd populaionsexposad for upto a24-hour day of
continuous expoaLrewithout knoan taxic effeds

1 Buldng-Rdated llinessEpisodes

Buildngrrdated iliness gpisodes have bean reported morefrequently inrecant years ashuilldingsheve
bean mede morear-tight in order to consave enargy and to reducear condiioning expansss Modam
highisedfficebuildngsare congrudted primerily of sed, gass and conarete, with largewindowsthet
canat begpened, thusmeking the building tatally dgpendent on medhenicd sydemsfar ar conditioning,
Contaminentsmay bepresantinmekeyp ar ar mey beintroouced fromindoor adivities fumishings
buildng mateids auface codings and ar hending systamsand tresments Symptams
often reported areeye, nose, and thraet initation, heedeche, fetigue, and Snuscongestion. Oocegiarelly,
upper resairdary initation and skinrashesarereported. In somecasss the causedf the symptomshes
been asaribed to an arome contaminant, such asformel dehyde, tabeooo sSmoke, or insuldion partides;
but moet commonly asngle cause cannat be pinpainted

Imbdlancear mefundion of thear conditioning sysemiscommonly identified, and intheaosence of aher
theoriesof (aﬁa]m illnessssare uaLEly attributed to inedequiste vertilation, hegting/oodling, or
humidification®

2 Microorganams
Miaroarganisms can begareed through vartilation sysasin buildngswherear filtersbecomewet and

mady, wherepodsd dagnent weter aocumulate under ar conditioning aodling cails andwhere
decaying arganic metter isfound neer air conditioningintakes

Increasesin arbome microorgani s (protozog, bediaria, and malds) canreuit inreairatory
gmptoms: Mddsfrom many generahavebean reparted to induce dlergic diseesg, induding aghma*®
However, becausethese organiams are ubiguitous and digdlay great weather-rdated and seesond
vaidions itisdfficut toimplicateindividuel micoarganisswithout conduding edansveanvironmata
and laboratory dudies
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Lesscommanly, miachidogicd contamingtion of theindoor evironmant canresutinadissese
condition known ashypersaritivity preumonitis(HP).S Hyparsansitivity pneumonitisisareairatory
diseesewhich can result from expoauretto visle and nonvisdle orgenic prateins and cartain demicdls
eg, mdds anmd dander, and isocyanetes Oncesansitivity to an antigen hes develgped, re-expoaure
will resuit inredevdl opmant of thesymptoms of dhills fever, and musdeadnes Withdroniclongtem
expoareszious nonreversbledisurbencesin lung fundion can deveap. Thebet method for
preventing thereccoumence of symptonsisto avoid exposureto the offending antigen, or the ugpedt
evironmatif noanigmisicanified

Nather NIOSH, OHA, or ASHRAE have deved oped sandard evauation ariteriafor indoor
miadhidogicd contamingtion becausemeny vaiddesdgaminewhether illinesswill develop. Indoor
miaohidogicd levdsaredgamined toalargeextart by autdoor miadhidagicd levds whichvary with
s, timeof day, and westher condiions: Individuel Susoeptibility to microorganissisdso vaaie
refleding individld genglic vaidhlity, prior history of expoaretothemicroorganiams and undartying
medicd conditions

3 RddiveHumidty (RH)

Airtretistoo dry (RH.<20%) can causeinitaion of theeyesand upper regaratary tradt. High
humidity (RH>55%0) can appart thegromth of various micro-orgeniams

4. CabonDioxide

Carbon Dioxide (CO,) isrardy conddared apatentialy hezvardous contaminant in schodsar dffice
buildngsbecauseit ishighly unlikely thet hezardous conocentrations (>5000 ppm) of CO, could ooaur is
acheviromats Howvever, CO, messramatscan provideaussl tod for quickly asssssng catain
demansdf abuldngsvatilaion sy/gem. For examples thequntity o freshar thet isbang supdliedtoa
building can be caaulated by compaing theindoar CO, conoantrationswith the.outdoor CO, levd
(290-330 pominmodt aress). Gangrdly, if theaverageindoar CO, levd ismarethentwo to threethe
outdoor CO, levd, thenitislikey thet the ASHRAE guiddined 15dmdf freshar per parsonisnat
bangmet

B. Vatilaion Bvdugtion Qritaia

Nather NIOSH nor OSHA hesdevd oped vartilation aitariafor generd dffices. Critariaoften used by
desghegneasaetheguiddinespublished by ASHRAE

Until recently, the ASHRAE Ventilation Sanderd 62-73 (1973) wes utilized, but recommencionswere
besad on dudies paformed befare the more modem, ar-tight affice buildingsbecame common. Thesedder
buildings pamitted maredr infiltration through lesksin aracks and interstices; around windovs and doors and
thraughfloarsandwells Madem dfficehuildngsareusdly much moreairtight and pamit lessar infiltration.
Duetothereduced infiltration, ASHRAE questioned whether the 1973 minmum ventilation vduesasaure
adeguete outdoar ar Spply inmodem, ar-tight bulldings

Y, ASHRAE revisad itssanderd and pubdished sandard, ASHRAE 62-1981, “Ventilation for
Aacogatable Indoor Air Quelity." Thestandard isbessd on an oocupant density of 7 parsonspar 1000ft2 of
floor areq, and recommendshigher vertilation ratesfor aresswhereamoking ispermitted. TheASHRAE
danclrd ated thet indoor air quity for *Genard Offices” Sl be conddered acogpiableif theupply of
outdoor ar isauffident to reduce carbon diaxidetto less then 2500 pom and to contrdl contaminents such as
vaiousgeses vapars microoganiams Smoke and ather particulate métter, S0 thet concantrationsknown to
impair hedlth or cause discomfart to cooupenisare nat excesded. However, thethreshdd levdsfor hedth
effet from theseexpoauresare poory documented. For "Geanard Offices’ wharesmoking isnat pemmitted,
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therecommended ralewas 5 dm of autdoor air per parson. On duly 15, 1986, ASHRAE sbmitted a
proposed revised dandard (ANS/ASHRAE 62-1981R) for pudic review. Inthisdralt dandard ASHRAE
recommendsrasng theminimumventilaion rateto 15 dmaf autdoor ar par personin order to conird odars
Highe ventilation retes are recommended far goeceswhere smoking is permitied becausetabecoo snokeis
anedf themod difficuit contaminentsto conird & thesource When smaokingisaloaved, theamount of
outdoor air provided should be 20 dm per parson.’

The ASHRAE Sandard 62-1981 d 0 provides vantilation requiramant guiddinesfor awidevaidy of
commedd, indituiondl, resdentid, and induetrid fadlitiesand should be conaLited for goplicaion to the pedific
Stugtion under evelugtion

Sovad reoant dudieshave suggested thet in cooupied Speces alevd of CO, inexcessof 1000 ppmisan
indicator of inedeguete autdoor ar Spply.2° Theseressardhars uggest thet levdsunder 600 ppmindicate
adeguetefreshar inthebuilding. Beiween 600to 1000 pom, theprevdence of initative complainisarelikdy
toincreese. Over 1000 ppm of CO,,, symptamsdf imitation or dlergy arelikdly to bermarecommon

VL. REULTS
A. MEDICAL
1 QuediordareRests

Compleled quedionnareswere dotained from 40 (83%0) of 45 9t a South. Threedaf membarson
dck leave arewithresairatary pradams (dlegic rinitis Snusitis and asthme) diagnosad in October
1984, werenat induded inthedudy. At Cling 37 (93%) of 40 avalable 3t completed the
quedionare Two g mambarson nonegaratory-rdated 9ok leavewere nat induded inthe Sudly.

St a South and Glinehed smilar digribuions of age, sex, reoe, education, job dassification, medicd
higary, and prior degnodsdf resairaary illnesses(Teble5). Only thenumber of yearswarking et the
ghod wasdffaent—on average, ine &t worked two yearslonge then South 9t (6vs38years
=301, P=.006).

Tadel ligstheprevdence of work-rdated symptomsby schod. Fgurel portraysthesereuits
ggphicdly. Themost common symptamsreparted werethroet initation, heededche, eyeimitation,
whezing, and noseimitation

Sixtean (40%) of 40 South partidpents and five (14%) of 37 Cline partidpantshed symptomsthet met
the case ddfinition of ather uppper or lower resairatary iliness (Relaive Risk, RR =2.96, P=.009).
Survey patidpantsworking a Southwerethreetimes aslikdly to report reairetary symptonsas
compared to g&f warkingat Cline

Whilesixty x peroat (8/12) of lower reiratory cassswere Upper resairatory casesand 47 paroart
(8/17) of upper resairatory cassswerelonver reairatory caees thiscardaionwasnat datisticaly
sgnificant (X=1.23, P=0.26, McNemars matched pair andlyss). St & Southwearemorelikdy to
have bath upper (76% vs 23%, RR=3.01, P=.02) and lower (83% Vs 17%, RR=4.63, P=.018)
regaraory symptomswhen compeared to getf & Cline

Sneeprior medicd higory ceninfluence susoeatihility to arbomedlergans the proportion of Sttt
reporting medicd pralemswias compered by sohodl. Thispropartion did nat vary sgrificantly betwen
Souhand Cling Tahle5. Cassswerethen examined for aprior history of gpedfic regairatory conditions
auches dlagy, Snustis or athma A larger prapartion of dl resairatory casssreparted ahigary of
dlagy (RR 22, P=071) and hay fever (RR=24, P=.054) when compared to non-cases Tdde2
Therdaionghip beiwean casegatus and madicd history wasdso evident for upper-resairatary (hey
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fever) and lowve rearatory (Snusitis dlergy) cases Tables3and 4. Only two S reported aprior
dagnoasaf eshmg, anea Southand onea Cline

Teecherswaremarelikdy then atharsto haveacase of regairaary iliness(RR=29, P=04) Whenthe
detaweredratified by schod, teedharsa South werefivetimesmorelikely to bealove repraory cese
(RR=54, Heharsexatt tet P=059) then nonteechars No sgnificant differencein teecher ilinesswes
noted for teechersat Cline(RR =148, Hahersexact tes P=1.00).

Thegymnesum and thelibray waretwo aresswheremad andlor moidurewere reported to heve ben
aprablem. No assodation wasidentified betwean case dausand moderate expoaLre (morethen five
hourspa wesk) to thelibrary, gymnesum, first or ssoond floar. When exposurewes ddfiined as

ng onear more hoursper wesk inthe area (any exposure), resairdiory cassswaretwice aslikdy
(RR=2.17, P=04) to report expoareto ather the South ar Clinelibrary compered to non-casss
(Modarate exposre was used to ddfinelibrary expoaureinthe April 1986, report) Casesa South
waemaorelikdy to report any exposureto thar library compered to casesat Cline(RR=2.1vs 1.3).
Hfty eght paroant (10/17) of thosereparting any exposretothelibrary at South were casss compered
to 16 paroant (2/12) of thosereparting any expoauretothelibray a Cline

2. Pesk-How Mee ResLits

Four of thefivedigible South gt who agread to use the pegk-flow metersrecorded detaon their peek
expraory flowrate (Onedatf member did nat takereedingsbecause of persond reesons) No
evidancedf decremat inlung fundion (dally vaiidhlity grester then 20 paroant) rdaed to presanced the
sohod wesidentifiedinany of thefour workers and nonerecorded any symptoms suggestive of ashmay
during themonataring paiod. Aswal, no pettams of differencesin caly vaiahlity bewean vectionand
work periodswere seen.

3. Absmtee Records

Although South hed ahigher dudent absantee rate from Sgptember to Ocdtober 1985, the differencewes
lessthen oneparoat. A review of previousyearsdid nat how aconsdent trend of increesed
dosatesam a oneschod when comparad totheather. Unfortunetdy detaon the symptoms or causeof
theabsanoesarenat recorded unless patentidly sariousar contagiousillinesses are sugpadt.

B. BEwiromaid

Rdative humidity reedingsranged fram 2810 3%. Indoar CO, levds; 10001500 ppm, werefour toSx
timeshigher thenthelevd mesaLred outdoar (250 ppm).
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VII.

CONCLUSON

Thequesionaresurvey was condudied to categarize the symptoms reparted at South and to comperetthe
frequancy of symptomswith thoseat acontrd schod, the ClineMidde Sdhod. Theavalaallity of acohort
exposd tothe same apgad children and warking inasimilay designed building provided agood oppartunity for a
comparaivedLdy.

Themadicd quesionnarerestsappart the hypathessthat working a the South Campbodl County Midde
Sthod wesassodated withresaratary illness: SEf a Southwerethreetimessslikey to repart work-rdated
regaraary symptomsascompared to 9t & Cline. Resairaary symptomsweredso rdated toahidory of dlergy
o heyfever andtobang ateecha. Slill, theprevdence df ilinesswas higher anong teecdharsa South thenamong
teechersa Clineand higher anong gt & Southwith aprior regairatary medicd prodem then among S & Cline
withaprior regaratory medicd prodem.

A sgnificant assodation wasidentified betwean any expoaLre (anear more hourspar week) tothelibrary in
Southor Cineand regardory casedaus Anassoaaion baween alibray evironmat and dlegcilinessis
plaushble becauselibrariesand ather book adlledions arethought to increese exposureto antigens-dudt, gue,
moald, or athropods-assodated with thebooks™® A humid environmant containing booksand capeting
oould provideagood substratefar mad growth increesing the dlergeniaty of thisevironmeant. Subssuantly,
when booksare gpened o the carpeting iswaked upon, aarosdsto mald and ather dlergasmay be

Sgnificantly more casesreparted exposureto thelibrary a South (58%) thento thellibrary a Cline
(16%0). However, 9t a Southwearemorelikely to repart exposreto thar library compered to 3t & Cline
(48%0, 17135 vs 33%, 12/36). Thelibrary a Southisasgparateroom, and mald growth wasreported on
library books Therdfare, 9t a South, epaddly thosewith resairatory prablems, may hevebeenmare
avaed timethey atintrelibrary then g & Cline No doseregponse rdaionship could beidentified
betwean hoursgpant inthelibrary a South and resairatary symptoms, mogt likely becausethe sample szewas
gl and becausefew &t reported panding morethen 3 hourspar wesk inthelibrary.

Expiratory pesk-flow reedingswere recorded from four workerswith sugpected lower resairaary illnessesto
atempt to cordaethar symptomswith cengesin arway fundion and with eqpoareto theenvironmant e
South. Cardationdf dally vaiahlity with eqposureto agpeafic processor work evironmart canlinglicate
the processor work environmant asacausedf theresairatary illness: Unfartunately, incompletedea
recording, hidory of reairetory disesse, and medication regmes can dosoureassodaions: Theneggtive
resutsdo nat rfutewarkascomplants of regairatory symptoms but indicate thet no esthmetic symptons
were detected during themonitored period. Upper resairatory symptoms aswell asmediicaly contralled
aghmawould nat likely resuit in adeareasein pesk-flow resdings: Futhamore, the.comperaality of ar
quelity a South during the NIOSH sudy with theair qudlity duning previousyears when prademswere
reparted to bemore sarious can nat be detemined.

Awarenesshy gt a South of repartsof regairatary ilinessand of mald groamvth could haveiintroduced a
response hissinoreedng the number of workerslikely to repart illnesswhen compered to g & Cline
Nonghdess anecdatd, evironmentd, questionraire, and enginesing dlaareavallddeto

ugoest thet the combingtion of veentilation, meintenance, and design ddfidendes mey have decressad the
indoar air qudlity and led to Sef'sreairatory complants
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VIIl. RECOMMENDATIONS

Thefdlomng recommandaions hould asss theschod boerd in marequidly identifying and resalving
prodemsrdated to ddidendesinindoor ar quelity.

1

Therded capding asaresavair for bicelagansmug beconsdarad. Inaresswharecapaingisna
essntid for noieredudion and whereit islikely to bedronicaly expossd to dagnant weter, it shoud be
ramoved. Damp capet fibers can be adonized by madsand bedteria, which can become aarosdlized
asdudatisand 9t walk acosstheareg, o asthe capet isvacuumed.

Capet shampooing pracices should bedtered to insure thet capetsdo nat reamain damp over
vacationsand ather absencesfram schod when lightswill bedff and temperaturesnat contralled.

Caution mugt beamployed when goalying any dhemicalsto capeing to suppressmald gromh
Although reparts of symptoms assodiaied with these dhemicds have bean rarg, and gengrdlly with
unuaLely ssogptibleindviduasor misgpplication, NIOSH cen nat edorsethe use of any dnamicd ssa
longtem primary contrd meeaLre, epeadly inaschod environmeant. Outiresks of regairatary inmitation
have dso bean reported from expoaureto chemicalsin capet shampoos™ Now thet recommended

i havebean meceinthe building, routineuse of any dnamicasto appressmad growth
shoud bedisoontinued,

Mantenaenceparsord at dl schodsshould fdlow gpproved mentenance prooedlres

Of dl theschod'smiaoanvironmants thelibrary hesthe grestest patentid for produding dugisand

aganicaaodls Becauethelibrary a South wes partitioned after the schod wasbuilt, much effart
shoud beempoyad toasretrelibrary'stemparaure humidity, and ventilaion arepropaty maintained.
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SYMPTOMS

(Reported reguiaty atwork,
butnotat home)

Naussaor vamiting
Snuspansar congestion

Dry, Tidding or sratchy throet
Hesdedhe

Itchy, wetery o buming eyes
Caughing ar difficuity bresthing
Feva, dillsor musdeadhes
SYMPTOMS
(Symptomsreparted a work, but
notatdl ahomg ornatadl
duingvacation)

Wheszy ar whidling bregthing
Shotnessof bregth

Ched tightness
CeaeDdintions.

adlesgt oned...

*or**  =Regpirdory cae

* =Uppe regpirdory case
*k =Lowe rexpirdary cae

Tadel
Oooupetiondlly-Rdated Symptoms Reported by Schoadl
South Campbodl County Midde Sohodls
Alexandria, Kentudky

HETA 86073

December 1985
SOUTH CLINE
236 o34
4/36 134
¥3H 035
7/36 4/35
7135 ¥3H
7/36 235
¥3H 035
236 135
537 1/36
137 135
337 235

**

**

**
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Vaidde

Sthod (South)
S (Mdey
YeasinBuldng >2
Teedw
Teechmorethen 3hrsday
Fir floor >25% of day
Second floor >25% of day
Gym, ary exposLre
Library, any exposure
Pets
Haddeswithgue
o avenis
Alleagy
Snustis
Hay fever
Adhma
Libray - South, any
expoare
Libray - Cling ay
expoare
Curent Smoke

* = Haha'sExad Teg, 2-taled Pvdue

Tade2

South Campbdl County Midde Sdhod
Alexandria, Kentudky
HETA 86-073
December 16, 1985
CasssWith CesssWithout
Vaidde Vaidde
16/40 537
925 12/47
16/53 515
18/52 325
423 1025
14/50 1
927 712
7119 14/53
12/29 8/42
12/38 94
512 16/61
6/11 15/60
1334 8/33
6/10 15/61
12 2069
1017 518
2112 324
13 18/60

Reqaratory Case Satushy Demogrgphic and Expoaure Vaiades

X2

-

3§ RBYRBFEREE
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Vaidde

Sthod (South)

S (Mdey
YeasinBuldng >2
Teedw

Teechmorethen 3hrsday
Firg floor >25% of day
Seoond floor >25% of day

Library, any exposure
Pets
Haddeswithgue

o avenis

Allegy
Snustis

Hay fever
Adhma
Curent smoke

* = Haha'sExad Teg, 2-taled Pvdue

Tade3
Uppea Resairaary Case Satus by Demogrgphic and Exposure Vaiddes

South Campbodl County Midde Schodl
Alexandia Kentudky
HETA 86-073
December 16, 1985

CasssWith CesssWithout
Vaidde Vaidde
13/40 437
71’4 10/39
13/40 4/16
14/52 I2
423 825
11/50 6/15
827 522
829 8/42
10/38 134
12 14/61
51 12/60
1034 7/38
510 12/61
o2 17/67
2113 15/60

-

=RBEES &sBHREER
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Tdde4

Lowve Respiratory Case Satusby Demographic and Expoaure Vaiddes

Vaidde

Sthod (South)
YeasinBuldng>2
Teedw

Teechmorethen 3hrsday
Firdt floor >25%

Seoond floor >25%

Gym, ary exposLre
Library, any exposure
Pets
Haddeswithgue

o avenis

Alleagy
Snustis

Hay fever
Adhma
Curent smoke

* = Haha'sExad Teg, 2-taled Pvdue

South Campbdl County Midde Sdhod
Alexandria, Kentudky
HETA 86-073
December 16, 1985
CasssWith CesssWithout
Vaidde Vaidde
10/40 237
9553 320
11/52 125
123 6/25
950 I
427 I2
19 953
7129 542
7/38 534
512 7/61
411 8/60
94 3B
310 961
12 11/58
310 960
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Tade5
Medcd Hidory and Exposure Vaiadesby Schod

South Campbodl County Midde Schodl
Alexandria, Kentudky
HETA 86-073

December 16, 1985
Vaidde Sauth dire X2 P
Teacher 2540 27137 096 0.326
Gym, ay eqoosure 7136 12/36 179 0181
Library, any exposure 17135 12/36 171 0191
Pets 18/36 2036 02 0636
Haddeswithgue

or vats 8/37 4/36 147 0.226

Allegy 537 6/35 0.144 0.708
Snustis 19/37 15935 0521 0475
Hay fever 6/37 43A 0290 0.737*
Adhma /39 v34 0004 1.000*
Curat snoke 537 837 034 0.3%9

* = Haha'sExad Teg, 2-taled Pvdue
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SOUTH CAMPBELL COUNTY MIDDLE SCHOOL
Alexandria, Kentucky
RETA 86-073

FIGURE 1. PREVALENCE (Percent) OF SYMPTOMS
EXPERIENCED AT WORK, BUT NOT AT HOME by SCHOOL
(December 1985 - January 1986)

M South Campbell County Middle School @ Donald E. Cline Middle School

Throat Headache Eye Wheezy Nose Cough Sinus  Chest Nausea  Shont
terit lerit {rrit Congest Tight Breath

SYMPTOMS
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