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1. mm

'meUnitaistafsAix-lbrce, inordertoberapensivetoextantpublic
healmlausardpmlicoacens,hasdevelopedazaeazdtpiantosmdyfln
effectsotmilitaryaimftmiseonrnmnrmlflt.mispaperpxsentea
briefhadmuottmstypeofrwrda, saneotthemtionaleforthe
appmadtpmesmted,arflasmetyofthestepstobetalmtodetermmethe
feasibilityoftheraearda.

Militarystntagyzeqflmthatmmpilotsbepmparedmflyhigh
speed, lod-altittdemissioneinawartimemvizmmtt.lnozdertobe
proficient at flying these missions, pilots must train using similar
operational tactis. 'mereetdststhmugtmtutemited States Military
Trainingm (MRS) saeoifioelly designed for pilotstoperfom lad-level
traim'ng missions. The National Bwixormental Protection Act remains that
theUSAirFozcemtheawizormentalinpactsofnewlypzoposedm
priortotheircpaatian.’lhefloiseanl5anicaoanmpact1hdmlogy
(mm)mmdmvelqnmmogmo£tieeismstmdwifl1flmemafl
developnettofemimwentalmiseinpaetamenttedtmlogy.mem
misionirclndesreseardtontheeffecmofaimftmisemmmens,
animals,andstnx:mm.

Residentialaimftmiseaqaosnehasbeenallegedtobeassoeiatedwith
adveteehealtheffectsnngmgfmbloodpressmedtangatomental
haital emissions, mereased drug use, birth defects, and even dath
(when et. a1., 1980: Jenkins at. al., 1979; mipsdtild and axkhom, 1977;
Jon-tee and Tausdter, 1978: Meedtan and Shaw, 1979). Many sudt allegatiom
are been! an meager scientific evidence am] are highly speculative. Although
alazgebodyotmtteatingtheeffecmofmisemptysimlard
psydtologiczl health has accumulated over the last few decada, even the
last of this work fails to provide elm evidence of adverse health effects.
mm of theW has oonoermted on health effects of high level, long
duration, mum noise exposzre in the workplace, rather than on
intermittent residmtial exposure to mam noise. No one would
argue that noise (an affect people physiologically in varying degrees,
pmixq tesponss taming firm transient elevations of pulse ate ard
blood praestme to long term hearing damage. mysiological W of
thissortarem, however, specifietoairmftmiseamosuze, endare
gmlly (ushered as signs of unremarkable Metastatic prooessa. Yet,
there are still many unlamrs, imludjng: dosage-effect relationships,
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damstratiom of camlity, imitations of clinical significance, ard

dmmemetim of the effectivmss of noise-related hater-venue's in

reaming health hazards.

Determimtion of potmtial health conseun of military aircraft

overnight noise has proven to be specially diffimlt for a winter of

reasons. 'metedmiczl limemmimmmmielreports

Wigwatmiseexpowxe (mtneoessarilythatprocmaedbyairmft

overflights) can have adverse effects on human health, incluiing hearing

effectsmefactmatmstoftrmerepmtsdealwiflilevelsam

cimmsmmsofmiseexposuzeverydiffmfrmmidentialaqnemeto

aircraft noise from 104 altitude over-flight: does not neossarily lessen the

controversy.

when are two major reasons why the existing epidemiologio literature dos

mtpzwideadeqtzateorszlitableamersmtmissmbeirqmin

flaeamtsmdy.mefirstisu1atprevianrsardahaspredminately

shfliedccwpetimlmiseaposumuimsmesuxuesbeingdmeammd

airports, rather than Mimi mane to military aircraft overnight

noise. oowpational studies nomelly involve an B—Inzr day of math-anus

noise W, with the Day-Night Average Souni level (BIL) often being
above75daA.‘13ne, flmevastmjorityofprevimsuflishavemt
addxssed noise W darecteristic of that emerienced unda-

1w-altimde military training corflitions. 'lhe cue major Mien is the

series of laboratory and tied Sonia spmxsored by the Federal Repablic of

Germany (FRG) Ekwirumenml Agent—‘1 (inter alia, 01:10, Ising, et. al., 1936:

Spreng, lalpold, et. a1., 1988; and Ising and Sprmg, 1988).

Foraixportstulies, althqmaxemiseismtcontimcus, sachasitisin
afactorysetting, thereunybel-nndzedsofflightsperdayaxfianm

\sually above 65 am. In lad-altitude military minim areas, the flights

aresporedicarflurpredic‘t‘able. Insaneareas, theremayonlybeafed

overflight's per week. The noise diameteristics also differ omsiderably

between an airport or oowpational setting ard the military training
environment. In the latter case, the noise wally has very fast onset

rats, short durations, very high peak levels and unpredictable sdzeduling.

museofthisardotherreasons.thereazeseriousq\mtimsabwt

applying the rsults of studi§ frun occupational settings and around

airports to the very different ease of exposure to military low-altitude
airmft overnight noise.

'Ihesemndreasonwhypreviuzsreseaxdidoesmtpmwidethetypeof

information being sought oomems nethodological ml.de relevant to

this type of rseazoh. Ihe majority of previms epidaniologlc Sandie of

noise atposure effects have used cross-sectimal or eoologic daigrs, rather
than more robust etiologic naeaxdi daigns (such as a pxoqaective cohort
sway). The latter methodological amroeoh (i.e., the use of etiologic
raeamhdsigns) isneossarymordertnbeabletoadeqntelybeableto
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infer that a cause andeffect relatiarship wists between the noise exposure
amanyobsezvedhealtheffectm, ifanyaredisoovered. “discussed
at length in museum et. a1. (1989), a great deal of flunghtful
miderdtim has been given to the nettndologiml (mi-d1 daign cpticms)
and pragmatic (Slin as availability of a sufficiently large sample size)
isstmimolvedinplamirqthementsmdy, leadixqtotherequlrement
that the epidaniologic study being omtmplated he daigned usirg a
prospective, etiologic type of net'hodology.

Although were are fat published epidaniologic studia of miliential
exposme to noise, bath the (hemhilly and Speedwell collaborative Heart
Diseasesuaiiamthenmmmfficfloisesmdy (midnwerepxsmtedat
the 5th mternatiunal Omgress on Noise as a Public Health Pmblan in
5113631011: in 1968) used prospective m asigrs. Sane quite
many data is resulting fun thee well-damned, large-scale field
reseaxdt efforts. Havever, major difference in noise aposure
dmmcteristisbetmmmidmtialmfiflmmaflwm
lad-altitude a ' ' make gamlizatim of the
rsultsfrmthetmertypeofsmroenoisetothelatterhighly
questionable.

 

Dapiteamidenblemmtofraeazdtontheeffects of noiseonhealth,
mscientific literatureonthiswhject prwidsmmnelusive pmofasto
thepmenoeorahsenoe of mise-indtned arm-auditory health effectsand
mlymgmguidelixm foreventheplannirgofthistypeofmdnhs
statedinthemmwsfhulzeportforthepilotsmdyonhimftuoise
in anodem society (man, 1989), 'Emrspzoiuee a rumba-of mysiologial
mmmisehxtasyetthereisnoclearevidemethatmpeated
elicitation of thaeW leads to irreversible daanges and permanent
halth effects." (p. 11-11).

other mscns inzlude the lack of definitive atpirical data to swan-t or
refutetheeedstemeofaczusalrelatimshipbebdemmisempcsureand
human health, and the absence of a quantitative dose-twee praiictive
nodal. Not withstanding the lack of credible infatuation, the Air Force
must often rspond to claim of corsequential halt-h effects of noise
acposure produce: by its flight operations. Sin» there is a lack of
omclusive evidence toW the View that military flight (pent-ions dos
mtposeaneanigfillhflazdtohealflythehirroroemstzmflto
allegatiars by docunenting the logical, procedural, an! statistical flaws of
piblishedstudis. 'Iheneedtofirximrepemzasivetspansahasgrwnas
thereoenttra'tdtmardimasedtminirgofairuewsinlwaltibfle
flight Qeratians has created greater raidential noise exposure.

2. mum; OF NISEM Q! HEM“

The height or evidence (inter alia, Hattie, et. a1. 1980; Mpscm 1981:

Proc.l.0.A. Vol 12 Part 12 (1990) I7  



Proceedings of the Institute of Acoustics

mwum‘rmisamflmmm

 

’Ihmpson, et. al. 1989) 5.19953 that if Isidential aircraft noiseW ,
doahavelmngtemadvelsehealmcasequema,thecardimsuflarsystan v
is the most likely physiological systan in whidl sudtW might be ‘
detected.0ntheotherhand, ifrhaeeffectsdoeadst,theyare
mflwbtedlyveryshtle,lmqtem,arflfl-dixect.n1ylixflagebetaeen ,‘
rsidentialaixcmftmiseexposmeardcaxdiovasmlardanageisalmst ‘
certainly mediatedbywyd‘nosocial ardothernonaomstic factors. ‘B'Iemost q
plausible means for production of disease rm midential aircraft noise 1
exposure is thruigh annoyame or startle effects, which omld arguably awe
an min-town degree of physiological stms that might: be capable, by
impletely widest-nod meats, of adversely affecting amiavasallar
mint-Airy.

previous m on extra—amitory effects mum smug or both
maustrialammidmtialmisew;thelatterfomsmgm
transportationmise (bothstreett'rafficmisearflafarsuxliesamm
airport's) . Several reviws of this attensive literauite have ham published
(Heldt, 1979; Hattis, et. a1. 1980: 'laylor, et. a1. 1930: W, 1981:
Rehm, 1983: Dejoy, 1934: Kryter, 1985: and 'mompsm, et. a1. 1989), although
no definitive omnlusions can yet be drawn from the published study rants.

Rseardmonhearixglossixcludesbothtaporazymmldshift (Trs)and
noise-induced pemarmt thrahold shift (NIPXS) as noise exposure effects. A
midezableanamtofrseaflhasbamoormzcteimhearirgloss, altruigh
it focusa primarily on oocupatimal noise exposure, and a variety of maiels
exist for predictirq these effects (see Kryter, 1985, for a disassion of
relevant mean-21 and available prediction schema). After many years of
march and intematioml disazssions, ISO 1999 (1988) is now the interra-
tionally aaaepted doummt used for predicting hearing loss as 3 auction of
miseeamrepameters, age, andsex. However, formitedst'ataum
overnights, the chiratian, absolute level, and frequercy of own-name of
Moor aircraft noise intnsions are insufficient to danage hearing,
noise-induced hearing loss is not a platsible cot-sequence of midential
exposure to lw—altimde aircraft noise.

3. memmsnmor‘mm

Many factors cmplicate the design of suidi of health effecm of
raidential aimft noise exposure. That: include 1) an inocuplete
mflerstalfiixg of biologin med-Amine and the cliniml signifin o!
potmtial effects of noise aware 2) diffiuilties in measuring and
Stimatirg long term, sauce-dependent personal exposure to aircraft noise
3) the long latency period and small nagnitude of the more plausible effect-s
(i.e. cardiovasailar disease) 4) the difficulty of controlling or otherwise
amting for the effecs of I'm oovariabla 5) the lack of sits at
whidtadequatepowlationsofexposedarximrexposedpersmsmnbe
distinguished and studied, and 6) the ethical and pragmtic inpossibility of
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ocnimtirg controlled W1 invsttgations and/or controlled
Memmtimsinthemlatiomarfimcimmsmmofgreatest
relevance. The practial oorsequema of thae wstaola imply outsiderable
risk of misclmificatim bias, enlogic fallacy, and low statistical paler.
misalsoinpliathatanyu‘ediblesuflyzeq‘nmeostly, lmgtem, and
ted'mically difficult m.

mmmmmmm

'mreebasioappzoadnestothasuflyofhealtheffectsofaixcraftmise
exposure can be identified: 1) an epidemiologio appmadl, in mid: evidence
is sougxt in mmity—based etiologic smell of differmoa in specified
health omditims between exposed and mused popnatims; 2) a clinical
approadx, in which closely omtrolled, short term ctsezvaticns are nude of
relatively small mm of

speoi to elucidate potential biological Martians and demonstnte the
effective-has of imam. Bad) or thse has both
advantagesamdisadvantaga mmdneetopmepidmiologio
shfiisbealsetheyaremrezfizeotlyzelevantfor ' envimmmtal
inpact'sard allegedadversehealth effecrsinewedmidential
populations. An epideldologic approad': has the a of the mlts
applyirgnizeotly to human populations in midential settings, providim a
credible basis for stimating disease prevalence rate, and permitting
dixeot remmtia'l of many alleged health omsequm of noise W-
Unfortnmatel , there are drawbacks to this amoach. wideniologic zaearch
modulo-9y is not optimal for the stay of weak effect-s lacking bioloqiml
markers, mltiply-mused dim with long latenq periods, effeom with
imampletely urndezstood ausal mdtanisns, and effects subject to multiple
oovariabl.

Tb adequately and aomrat'sly predict human health effects in to
military aircraft overnight noise, an inferential cause-effect relationship
behieentheb-Dnustbestmtoeadstamaquantimtivedosage-effect
mlatia'lshipmstbedevaqueirelatirgdaeindepemartarddepafient
variabl. Inmdertoatablishaoatsal infererne, shmlduneexist, the
shadyappmadlistouseaodnrt-typedsignuopposedtoa
aces-sectional or geologic shay. mis etiologic design will be a
oummity-based,pmspxtivesunyinorderfl1atamalmisemard
health end-points can be measured.

Beforeinplewttingasttflytocmainmemquixeddata,houever, itis
inpoxtanttohavea WWOfaplausiblenednanisnbymidz
aimft noise amid potentially affect human health. The model presented
in Figure 1 address, at a omnepuxal level, bdeperdent variables,
oovariabls, and depement variabla (health omsegienoes) that could
conceivably be involved in a musal drain between aiszt noise exposure
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amputentialmnhealthinpacts.misfigmepzuvidesamdelofa
potmtialdtainofeventslifldmmisemardmnanhealmimacta
ardmsorightallyprwttdin'nmtsmetal. (1989).’Ihefull details
am.adisw§imofmismdelmybefminthatdmmt.'meprimary
Wwderlyhgdevelqmentofutegenenlpmcasmdelisthatmise
acts as any other physiological or psychological sum to the humn
system. has, Mutisgenezallykrmnabouthmanmto
envirmmtalstmsozscufldpotentiallybeappliedtofltewtsudy.
Meanseveralinplicatiansforastmydsigndevelqaedmthis
www.mflrst,arflmstinpormnt,isflmeompleodtyam
poorlywdersmodnamreoftheoavariables.flanyo£thsehavehigh
maelatimswitheitherthe iniepatdmtordeperflentvarhbla, maximum
difficult to com-:01 for in an equal-mental design.
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FIGURE 1: A general process model for CVD

As is the case with the majority of preview related status, the
mm-mflitory depatdmt variables in the pm effort will oat-islet of
War-related health consequences (see lable 1 for a 115th; of
potential variabls). 1119 proposed musal pathway, m, is not a direct
physiological link between exposure and effect. with the aseptic: of
pmiblehearhgdanagefmveryloxflmise, thegenemlprooessmdel
being adopted am a significant involvanent of cognitive psydxologital
W (and, tosmeuniuwnextent, anotiom) aspartotfltegeneral
proossmodel. Itmaynotbetheptysicalpmpertiofthemisethatare
Wto the individual’s health, but rather the person’s Interpretation
“evaluationofthemlsemiduarepositedtodemmmefltehealth
effect-s. M a mluslon inplia that noise is not inhezwrtly harmful,
hxtmlypatamtianyhamml, unlas itisfmtobaamayingor
5mm.
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I mmuummmuummminmmtm.
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fimarealsodiffmbetmreversible, stuntemardmre
persistent, larqtemrapasestomise. mlagtemrmareo!
primryinterstforthemrrentsufiy, sirnettmewmldprwablybem
mmmmavarietyofpamologial stats. Mme!
bathshortardlongtermresponsadepends,ammgotherthings, anthe
ounbinatiars and/or levels of sitintionally-specific radiating variables.
mlydefkeddiseaestataareoonsideredforirclisionadepemem
variable for several reasons. First, measunble disease states are more
aura-table to sbriy using epidemiologie research strategis in large
pqnlaticn'ts than are reversible short term reactions. Ultimately, disease
enipointeareofinterattothegeneralpublicforinterventianor
mediation efforts. Secondly, even though it is new pagible to
sinultanecusly measure biodmical and mammal 1m, patterrs of
wmspecificmevattsarepooflywflerstood. Itisnbt
yetpossibletostablishathrslnldsquatirqflnsednangesuhidxhave
sigmificanoeforhealthfrmthosemidadomt,sinoeitismthumat
what point irreversible rhysiological dial-gas begin to rake a significant:
contrihxtion to an eventual disease groom.

5. 'msmmm!

'meprsentstrategyinvolvsseveralsteps.f‘irst,asuflywillbe
perfode to determim the feasibility of WW epidemiologic
research on the effects of low altitude aircraftoverflight noise on human
health. 'Ihis feasibility suldy will investigate the pm of
pupilatians within amropriate noise exposues, determine the
amsability of health records of the sane pagination, detennim the
appmpriate emtrol pqnlatiom, and animate the pmbility that the
noise acposure willexist for amrimately five to ten years.

Once the feasibility study is oanplete, the reams will be examined
against previously atablished criteria required for an epideniologic
rseardi project. 'lhe rants of this eJamination will be evaluated
irrieperdentlybyacmlnitteeofuteflationalnmdanyofm.lhe
rsults of the feasibility study and the independent evaluation will
detemdm if a prospective epide-niologic study is feasible. stmld the
study be infeasible, the Air Force will evaluate the possibility of
epidmiologic shriia of aircraft noise near civilian airports or military
airbasa.
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