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thc datcruination of an -acccptablc range of hunidity i¡ conplicatcd by theconflicting .cf fccts of an incrcage oi dccrease in trüniaity lcircls on tt¡ã'sÞeedof che¡rical intcractions and grorth,ot biological organilor-and patrrogeni -[n"t
DlI. affect _hr¡nan health and confort. rdeilly, veñtilative chaiactciisticã ofoffices and drellings should strive for lcvcls öi truniOity that not only arepcrceivcd ¡s confortãbte but also nini¡rizc thc arorth of ãrganisns ana it¡ã'speedof chcnical procetscs that rill cause digconfoit ¡nd illñesc once thcy are¡rrercnt in ¡ufficient guantity. À rcvicr of thc rclcvant hcalth fiCãíature
!!¡99c3Ès that thr optiaral conditlong to aininize ri¡kc to hu¡an hcalth ocèui- inthe nerror rangg bctvccn {0t and 50t relative hunidity at nornal rooûrteapcrtÈurcs.- Àlthough this range is ouch nlrrorer th¡n thc current ÀSHRÀErtaniard, reducíng-the range of accep!?Þ+c hrrnidiÈy rould hclp alleviarc nãñi ofthc health and co¡fort problcns in buildings, espcóially thoså that appcãi' toplague nodcrn, sealcd oificc structurca.
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Sonc level of hunidity is ncccssary to achievc conditions conducivc to hunanhcalth and confort. Like tcnpcratuic, bu! unlikc ¡rost othcr indoor contãninànts,levels of hunidity that are-óither too high or too lor nay detract fron humanhcalth and confort. Lov relativc hr¡nidit! causca drynctr-of lhc stin anã ruèousncnbrancs, rhich nay lcad to chapping and-irritation-of the throat ana oin"tsensitive sreas (Lubart 1962r-.- !¡Igh rel¡tivc hunidity prevcnrs cffccrivecvaporativc cooling of thc body during cxposure.to Þigtt Êcnþraturcs and naylead to hcat erhaustion or heat.strokõ anä possible dcãth (Coie 1983): - -

In addition to thc dircct effccts
on_ building occupants, hunidity has aneffect on health through interactionc
chcnical gubstances often found in
enhanced tlirough vcntilating, hunidifyin
9ç these organisns and thc products
ôisconfort ¡nd evcn illness. lhi ratc of grorth of thece organisns and, in turn,the specd of chenical rcactions, ar9_very nuch detcr¡rinãd uy conuiåaúoni ottênperaturc and hunidity. ldcally, ventilative characteristics -of offices anddrellings. should strivc for rcvels of hr.¡nidity (and tcnpciÃÈur-i trrÀi-ñõõ onryare ¡tcrccived to bc co¡rfortablc but al¡o nininiic the groilth -oi-'oiõãñifiõ -anã
thc fornation of chcnicals that will crusc discomfort-and-lfrness-óñãi-irtãy 

"r.prescnt in sufficicnt guantity.

t{. l2th ave., Vancouvcr, BC,
ng Rcsearch, thcodor D. Stcrli ng Ltd., 70-1507

V6,J 2E2; À.Àrundcl, Rcscarch Às soc iate, and T.D.
Sinon FraserSterl

ty, Burnaby, BC, Can
, Professor, Facul ty of Interdisciplinary Studies,

ada.Unive
i'ng
rsi
llll3 PlEPiltll FOR OISCUSSIOII PURPOSES O?{tY. FOR IIICLUSIOX lX ASI{RAE TRA}IS CT|OXS tgts; V.9f , pr f . Not tob. r.9rlnt.d in *holc or in p¡1-withgu!.wÍltt?Lp-crmlllton ol th. Arm?tc¡n socicty ot Hoeilng, nàiirgànïlng ¡nd Air.condltlonlng Englnecrs, lnc., 1791 1utti. ctrcte, ñE, ¡tt¡nra, cA ooÍ¡æ. optntonr, l¡nolnós,ionãlui'¡õåc,'ólËäï;llno¡tons
orprc!!.d ln thit p.p.r ara lhos. ot ths author(!) and do not ncccslartty rótbct tnc vtowjoi lSXnÀE.



Hcre re rcviêr thc hcalÈh liÈerintcractÍons in ordcr to dcfine an opÈhcalth risks nåy be nininizcd. Hi¡nÈenpcraturc rangc of I 9oC to 27oC) are r
| ) Biological contaninants in. lti tcs .
2) Pathogens causing 

. rcspiratory ¡rrobrens ineluding respiratory
åiiiÍåå?lï¿^ 

arreisrc it¡iniriå aña -i"ii."e, -'-;ã--üip""ilñ5iiî,lli
3) chcmical in'ù*¡'.,:ctions å'eluding ozone production.

BroLocr cÀL coNlÀrlrNÀ{3s

the rclative hr¡nidity of the air as rcll rs rurf¡cc condcn¡¡tion provides af¡vorablc ncdir.¡¡r fór survivii--ãnå--itcJirr ot biological contaninanrs such asb¡ctcria, viru3ca, f ungi , ånrl nrtcts

acroqeneg r âfrd(llanbleton 1970
llycoolasna
Hright êt

t'actcria including
galligepticu¡r prê

ar. i968). Othcr '3F'Y.ì#. f;*iå,.
Scveral epccies of

ri ê and
prcfe

Àerobaetcr

spccies of bactcria
y bclor 40t

i nc.l udi n Ircfcr rclati vc hr¡¡ridit y above 40t (Cor I 966vc hr.x¡idity at either the high or lor cnd of, ând belov ?5t ( t*r i gnt et al. 196g).
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rs relatit sca

the courbi¡ration of bacÈcria that prefcr high relativeprefcr low rclativc hu¡ridiÈy, -and ttoãã-iñãt ¡rrcfer cithcproduccs a nid-range .of n,¡i¡iaiti -uctieãn--¡öt 
Àña--õô*popul.ations arê sriñinizcd.

hunidity, thosc thatr lor or.high hunidityin rhicn bacteriai

'The conbinatior' of viruses thal prefer_high relative.hu¡ridity and thogethat prefer 'ì'cç ¡elat,ive-t¡.¡sriåity próauð"Ë-ã-"iar;;;g:-;î-iuriai.y bätyecn 50tand 70t in rhich the viral poluråtion-lã-¡riñiu¡izca.

r This review is bascd on a critcria docunent o¡r iru¡ridiÈy and ius ¿ffect on
å:iÈ:i:'.:::ä1"?ff.3å:P"¡:ãrlfrili-fli:ïgä"nË"r"¡iäåiËü'oÎll"rorare, l,ca1èh and
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À ltudy by solonon (t976) dcnonrt
ungi in thc air of

s¡lcc ics rerê f,
Rhodotorula in 75EõEõãiElr. tez

srcrling er al. 1982).

CooI ¡ri st hr¡nidi f iers
fungal contanination (Eurge e
â1. t97l¡ Fink et al.197(Àiroldt' and Lirshy 19721,
Crvtococcus (Hodgcs ct al. t9

have becn found to bc tial ¡ourccs of airbornctal
l),

t980) by ri rpccies (Banaszak et
itland

,a7{).
thc na¡inun gr-orth of fungus oçgg5s ¡bovc 95t rclrtivc hr¡nidity andce¡!c! bclor 80t (lloore-Landec[er l97Zl.
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&9. uurray and Zutr (1929) dthc abundancc of house dust nites,
No nitcc rcrc found in rintcr if tÉrtudiês, live nitcs rcrc found throughoin their nr¡r¡bcr during the uintcr (vãn
Korrgaard (1983),'in a study.of 50 DahunidÍty (bclou 38t) in wintci rcduccd

Indoor nite population3,?ppcar t,o bc dircctly reletcd to relativc hunidity,rith á strons incicãJiáõ-irãnã'ãbovc 60r rcraËIiI'r,,¡ñiãi;;. --

ÀTRBORNE PÀTHOGEIE-!ÀSSI_Nq RESPTRÀTORY PROBLET,|S .

the interaction bêtrcen rclativc hr¡¡ridity and biological contanin"nt,cithcr naturelly or artificially dispcrsãa -iñiõuõn--üãntilatin
:91?l!l9lilg,_?quipnênr (ortcn ritir rrr.¡niairícatiõn¡-llr,ineiiii--;t
inciclence of rcspiratory infcctions and allergres.
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. Rcgpir?torv Infcctions.'The incideNorth Àncri,cans is cstinaced to be
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thcrc rppcars to
huaidity incrca¡cs fro¡r
hr¡¡idítie¡ abovc 50t.

bc a dccrcasing trend in respÍrstory infcctions as the0 !o sot. ¿iËtre inrãrnatlàn erisÈs Éõ;- icÍittuã

Àllergic nhinitis and Asthnå
30nrt
(Pcderscn and Rung-Íleehe I 983 ) .population my be as high as 20t
NIH I 976).
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. Eoth ellcrgic rhinitis and asthna areêrênt nanifestations of the sane diseasc
Thc prcvalencc of both diseases in the(Broder ct al. 1962; Dodgc and guiiori lgeäi

Physicians have long recognizcd tity in cases of asthna and -allcrgie
izcrs. Thc bencficial ctfect of hú¡rirtly aÈtributaÌ¡le to Èhe reduction ofal.so to a dircct rcducÈion in arsely, higher hunidity_ levcls nay increase the nunber of organisurs such asand house nites Èhat nly cãuse an âsthÐa ¡ttack. soloñón- tlnl') ,--in-ãof thc indoor environncnt of-astluìatics, founC that coãL-mlãt huni,tiriirãlre.i on Èhc advice-.ot the physician rere frcgu-ntiy-ãontãminated by thc
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and llerul ius
atso-ãi¡õã

in non-atopic

found Èo ca"¡sc boÈh

Certain individuals arc at risk fo
erposure to cither high (above 60t
Çrposure to lor relative hnnidity incre(Strauss ct al. t 928 ) , individ-uats ui
and-the elderJ.y, rho arc ¡nore suscepti1982; Robcrtshaw î981). Individuais
eluring- cxPosure to high relativc hunirtity. Individuals vith poor).y f unctÍcn:,,ngthcrnal regulatory systens,. such as thå etttcrry-àñã"úõpÏc iiirr å"rãlä"¿,,sãuru,digeascs, âre åt iñcreáscd risk .during rxfosrrra to a courbinaiioñ--oi-:tigttenperaturc and high relative hu¡ridity (rurch and Hynan l9s7).

cHExr CÀLINTERÀCÎI ONS.

Scveral chanicai,s iound i¡rdoors intcr
a¡rd deru¡al irritants. Ef f ects of high rcineludc: incrc.tsed of f -gassing oi. f onatc,rir].s (Gupta eb à1. tgg2; Àñdcrscn eeonbination rith sulphur oioxídc to fotulphuric acid and sulþhate salrs (rlair
Shcppard ctÈ al., l98t)J and increascd ir
vapors suc?r as acrolei¡r (S¡ralL l9B3 )

Àn optinun Eonc appears to exist bctwecn
whcre astl':matic reactioirs can be ¡rinimized.

40t and 60t relative hunidíty

There Ís an inereasing trcnd in chemical_ intorEctions above 30t relaLivetrunid:ty; ho¡¿ver, the r^ajoriË¡r oË prcblcns occur àbõ;;-ãõi.-
Ozone Production.

i,ndoors (FarreÌl ct a1.
Low rclative husridity enhanccs tire fornation of ozone1979¡ Muellcr et al. 1973; Ifaldbott t 923 ) . Ð;ã;;;effeet on thc nucous ncnbrane of thc eies, nosd; "¡réãi,n addition,. Ít is rell knoun as a geneial' car.ai¡.rr -f;;rcsulcing in a rargo varÍety õtr irritant6 aro toiià
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aubttances comtonly rGfêrrêd to as
.nhanced by .; 92on", could rcll be

etativc- ,hunidity rdnge that
fort, as rell as reduces, asor the grovth of biological
ort).

t

tlnrptons coruronly
occurring in off
high ozone lcvels
could result in s

associatcd rith tight
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, in conbination rith
inilar occurrcnccs of

DISCUSSION

Unlikc nost gaseous ånd palticulate con
indoor and outdoor sourccs and sínkseir tcnper¡t.ure. In additíon to thc cff
Eott desirablc rânge of hunidity is conpincrcalc'oi decreaÕc in. hr.rnidity lcvelsl
'rcôuce ..Èhc 'incidcncc of connon reapi
tlthn¡Ètcs¡'On the othêr hand, an incrcase in hunidity Dry incrcage theprcvalcncc of nicroorganisns that cause allcrgics. CriÈcriá fo¡- indoor erposureuust bâlanee both cffccts.

. Thc ,idcal hunidity guideline should spccify a,r
¡rini'¡rizes delcterious cf fècts on .hunan hcal-th anã connuch ag: possiblc, thc spceò of che¡rical reactions
contaninants (rhich will inpact human health and éonrf

- . -Figure t graphically sirn¡rarizcs thc epparent association betvccn rclativeh¡¡nidiÈy rangcs_and factoré that af fcct treaiÉtr of occupânts at ñõinãr- root
-têriE'.ratulcs. - 1I. f igure is constructcd as â bar þraph relaÈing relativehunidity rcvels f ron 0t t,o' l00t (shovn arong rhc t¡orÍzoätat i¡ijÍ -iõ (tibiological organisars {bacteria, .viruscs, _fúngi, ¡nd ¡ritei), - (,t' p.ttog.nscausing.respiratory problcns (respiratory infectíons, asthne, 

.ånd -åtiãiäiããil
and (3) chenical inLeractions and ozonê production. Thc ilccråasing ,lãth-ãt tnebars- rcprêsents deircasing cffects.

the bactcrial population increascs b'clor . 30t and abovc 60t relativethc'viral popù'lation inêÈcascs at rer¡tive hunidity, bclow 50t andrglgi do not cause a probleur a! lor hunidity; horcvãi, grorth bjco¡rest 60t, incrêases bctrêèn 80t and 90t, and shór.s a dranatíc risc abovereguire hu¡ridi!f for suivival. Grovth in the urite population respondso hu¡ridity levets in cxcess of Sbt.

hunidiÈy.
aÞovc 70t.
rþprrcnt a
90t. lli tes
directly t

Rcspiratory infections jncrease
Èherc is littlc inforuration on" cffccÈsincidcncc of allcrgic rhinitis Cucrelative hu¡riditics above SOt arid the sat relativc husridities bctow 40t.

rclativc hunidity beloc {0tt however,hunidity in cxccss of 50t. The
- c¡ßposure to allcrgens incrcases atity of asthnetic reaètions increases

at
of

to
cvcr

t'lost chcnical intcractibns incrcase as the relativc huniditv ,ríses above30t.though ozone production is invcrscly'proportionäl to the riiaÊi"i-r¡unioi¡t.-
'rì.' ' ' .

that for nany taetors, nost proninentiychenical inÈeractions, cf f ccts drcl'stÍ11 shorn rithin'thè ãpiiri¡*-"õnã. i-'-'"
ÀEHRÀE standards have long piov

hunidity to achicve comfortable -cóndi
acccptablê râtìÇc.,of allowable humidityth: uppcr, limi['of that rangè ras expàn
conservation' (ÀSHRÀE lggl ). But' óon
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through the growth and accu¡rulation of
rcduction of thc c¡isting rangc of a
bctrccn eOt and 60t. Àlthough this rang
ÀSHRÀE standard (and rould, if adopteã
also hclp nininizc nany of thc hèa1t
c¡EGcially thosê that appear to plaguc t
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Figure I - Optinun re-lative hunidity ranges for health




