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SICK BUILDINGS: PIIYSICAJ' Aì'ID PSYCUOSOCIAL FEATIJR¡S'

EFTECTS ON HIJMANS AÀID PREVENTIVE MEASIJRES

I. Andersen
Daaish Nacional Inscicuce of Occupacional llealch

HelleruP, Denmark

The Synposlun on Sick Buildings concained f{ve PaPers' three deal-
j.¡¡g wich iield srudi;r-i; sick buildings, and c..¡o dealing wich chemical

sor.r.""t i4 che i¡dosr environment '

Thefirscfieldstudy(5),¡¿sperformedasacase-controlstudy
wichin€erviewsot-o"""p""esofcv¡o.buitdiogs,onevenÈilated'¡ich
nÊchanical veûEilatioo, aod Ehe. gche

siEuaEed. close Eo each other' che 9ç al
class and. carried ou¡ sirnila¡ wogkl Í'

oqglar, nasal, otoft".y.rgeat and 9y¡ di-
qiãned'building 4Ê4 scecisticatty. Üt T3-
çons whelt gqqpared ltiçh Ehe oon'olrc
oeucal Feasureneûc's eteç? gerf or-oed '

the secood field scudY (á) was d in a

buitding. A cQoprehe¡¡¡ive inveetigc ermal

environmenÈ was Perforned, and ic : t:-p?:
wlcnin accepted linits, so evidentl requtr
i.ãe ihett.l' indoor cliqace and air c suf f e

accepcable comforE.

Ttre qwa firsc Éietd studies were European studies' Ttre third v¡as

art Ê,neriean stud,y (2). Ic appeared' Ehat io ¡he US.abor¡'c one Ehird of

;:;;;;i;;.r-iryei""ã'irr.r""rii6,Eiens now invotve sick ðff ice buildioes'
In oosr, cases ar.r-*o.tiioti."g-with Che cradicional indusc¡ial hygieae

oechod¡ has provcn co þe unprodueçivQ'

g wich pollut,ion sor¡rces' One study
iinyt floor uiLes, and Ehe workers
ita¡ioc due Eo a conÈauinaEion of
chloride (6). The suPPlier oi che

sl*pqo.t dlsepgc¿rçc. 
s'ßE*si$anÈs removed' and Eheo che

¡1ç seeonC gcud7 abçgg' source¡ meaE$red phcalace eschers in several

rosrns (E) ' PhElIaçe ?tthcrs gre ss?d ilp plascicizers in differenc plas-

cics, and cnev cpniciioeà vP 9e 5þ7' of che weight ol ches¿' Thev are

used ctprçi+rrv tor-ËiõÀi- än¿ <'r¡llepv¿ríngs' óaincs and eleccri'cal

Line¡, ls êPPeart gh¡t frço th"e q4garí¿Ls chere is a leakage oÍ

ghraiaee eÐth.rt iiiã-tt'n e$vironnênB' There were $e stsdies of che

äoopIoíncs ín elrcsc uuildings'

ThePogsiblecausesforBhesickbuildingsyndromehavecobe
cicher psyctrocoeial, eheoícal, physical or biological faccors'
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ïh,e slmpEoEs of Ehe sick building syndrooe (SBS) are difEerenc
from che synrpEorrs of the masspsychogenic illness (l@r). sBS is charac-
¿erized by sympcoos .€roo oucous oeobranes, a gradual onsec, aod a long
duracion, whereas MPr is characcerizeð, by general sympcosrs such as
headache, a sudden onsec preceded by a Eriggering evenE and a d,etinic-
ed duraeion oE days co weeks. sBS and Mpr cherefore seer co be cwo d.if-ferenc syndroures with differenE causes.

Mosc of che stss synpcoos can be explained by irricacion of sensorynerve fibres in che upper airways and in c.he face, the socalled commoochemical sense. lhe sensory response is eliciced by che fifth cranialnerve, Ehe Erigeninus. This way of accion explains EhaE irrespect.ive
of che polluEancs, the same response may be reported. by the occupanEs,
Any response from Ehese nerve Eibres in che nose gives rise Èo a dry
feeling or a buroing sensacion.

rt is recomended E,hac a sEandard questionnaire be developed, To-
day everybody who srant.s Eo perform an investigaE.ioa of indoor àir pot-
lucion has to make her o$¡n questionnaire. rn ocher research areas, likein studies of lung disease standarized. quesÈionanires has been of greaEvalue, ê.9. che Bricish Medical Research counci$s questiooary on air-
erays SJ¡'EP EOES .

rt. is recoomended chac quesEionnaires and measuremencs in che in-door environmenc, are perforued sisrultaneousry, so EhaË a tinre lag be-
tr,¡eeû filling in che quescionnaire and. Ehe neasureneûts is avoidãd.

rn che syruposi.n on Foroaldehyde ic r¡as demonscrated. E,haE ic ispossible also co have objecuive neasuremencs oÉ the effeccs of fortoal-
dehyde on Ehe external eye, on che upper airways and on Ehe skin (1,3).
rÈ is recomsnd¿d chac objeccive neasLrremen!,s oo che occupancs.r" i.,.-
cluded in indoor air polrurioo studies. rn scud,ies of eye irrieacion
che blinking frequency has proven Eo be oi value, other objeccive meth-
ods are Ehe ueasureoenËs oÉ nasal resistance and ehe cytology of nasal
scrapings, eEc.

There is a need Éor objecrive characterization of Ehe strengÈh ofirricanc's. rc appears Ëhac suicabre ani.nal oodels exisÈ, e.g, , ,.,ii.rg
Èhe reducEion in che respiratory raEe of ruice as a measua" oi .".r.ofuirritation sErengch. Ic is recoaurend.ed. EhaE. E.he nosE cor¡moo ind.oor airpollucancs are invescigaced r¡ich such oechods Èo obEain knowledge abouccheir reLacive irricaciou pocency.

rn most c¿ses t,here is no obvious cause Éor Ehe stss sympcoms, andin mosc cases the environmencal measuremencs have revealed, very small
concenErations or indoor pollucancs. Thus ic is unproduccive cà p".-
Eorm measuremencs of ihe normal industrial air poliucion cype. More
Chan 800 subsEances have nor¿ been described in Ehe ind.oor ooninduscrial
environmenE. sErong pocenEiaEioo effects in chis "cockt,ail" are expecEedco Eake place, as che coocenclaEions are so lor¿ c,haÈ even if chey àreadded uhey shourd noc be able co cause irricaeion. The possibi.lity chac
new pollucanEs may be generaEed in che "cocktail" should be considered.rc could also be chac some chernicals noc yec id,eneified are scrong ir-riÈancs.

. Many building macerials and household producEs conc,aio inpuricieswhich are irricanEs, mucagens, or carcinogens. From a scudy of floor
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ciles
moved

(6) ic appeared Ehac ic is possible Eo have such impuricies re-
by approaching che manufaccurer.

Ic is a diEficulcy chac mosc Eoxicological scudies are performed
(onIy) wiCh pure subscances. In laboraCory exPerirnencs analycical grade
chemlcals are used, buC in Che workPlace bulk chemicals are used wiCh

i.rnpuriCies up co lOZ. lc means Chac rnosc daiLy life exPosure sicuacions
are much more complex Chan Ëhe exposure chamber sCudies wich only one or
a Eee, chernical subsÈances.

IC is concluded chac Ehe presenc building codes do noc include ade-
quace air qualiCy requiremencs. IC is recommended ChaC Che indusCrial
chresholds Iirnic values be supplemenced r¡ich lor¿er non-i.nduscrial chres-
hold limic values for insCiCuCions, offices, schools' eEc. In such rooms

no induscrial processes cake place, for ,¡hich reason Ehe concenEracions
oE pollucancs in che air in any case will be lor¿er Chan in Che classic
induscriaL environmenc, where che cechnical processes make ic iurpossible
co avoid higher concencraEions. Añ evaluacion of indoor air polluCion
concencraEions in Che non-indusCrial environmenc using che indusCrial
chreshold Iinic values chus has very liccle rneaning.

Fucure scudies on air pollu¡ioû in non-indusE,rial indoor environ-
oencs should be preceeded by a check chac chennal condigions, noise
and ocher physicat parage¡ers are '¡ithin cooforc limics. Exeepc Eor
Éornald.ehyde ,¡e do noc knor.¡ coday Che cause of Che SBS, for which rea-
son more research has Co be conducced. This research should be inCer-
disciplinary and include measuremen¡s in Che environoenC as well as

measuremencs on the occuPancs.

Conc lus ions

The cause oÉ che siek building syndrome (SBS) musc be psychosocial,
physical, chemical, or biological facÈors'

SBS synpcoms are differenc from sympcoms of mass psychogenic ill-
ness.

A scandard quesCionnaire is needed. The quesCionoaire invescigaCi.on
and che measuremencs in che i.ndoor environmenc should preferably
be perforrned sirnulcaneous ly.

Mosr SBS sympcoms could be explained by irricaCion oE sensory nerve
fibers in che upper airvays and in Che face (com¡non chemical sense).

Nerve Eibers can only respond i.n one way. This explains why SBS

cases largeLy have che same symPEorns irrespeccive of Ehe cause -
formaldehyde, volaci.le organic compounds, dusc, eEc.

there is a greaE need for objeceive measuremengs oE mucosal irrica-
cion in Ehe excernal eyes, i-n che upper airways and on Lhe skin oÉ

Ehe occupanEs.
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ThereisaneedforscreeningmethodsEocharaccerieeirricancs.
Suicable animal oodels exist aod should be used co Éind sEruccr¡re-

ã.ai.riay rel¿cioaships Eor relevanc series of indoor air polluuanEs'

In oost cases no obvious cause of Ehe SBS synpcoms is found' For

"""-pL", 
air oonicoring only shows lor¿ concencraÈioos' Excensive

air àorricoring should iherefore be resEricced in che praccical in-
vesEigacions.

l4any building materials and. household produccs conEain inpuricies
wuiãir are irricarlcs, ttrucagens, or carcinogens '

Fucure sCudies oi air pollution in Ehe non-indus¿rial indoor en-

vironmencsshouldonlybePerforBedafteracheckhasbeenmade
thaB ÈherEal conditio.ra, noia", etc., are wiEhin comforc linics.

ExcepÈ for the ç¿5s5 wiEh high formatdehyde concenE,raÈioos, Èhe

cause of SBS is noE known.
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