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FLYING HIGH:
THE AEROMEDICATJ ASPECTS OF MARIHUANA

I. Introduction. United States w,.ithi knowledge that narcotic
i ue17,teO~ fAito eiie (Iruigs, nitrihuana. andl depressant or stimutlant

FAA sponsor, ed a Sympofiaion eMedicne (Iigs or suibstances its (lefineci in Federal or State
Aspects of Marilluana id the Civil Aeromiedical statu tes aire carried in thle aircraft, unless that
Institute in Oklahoma (City, Oklahoma. Most of carrage is authorized by oi- sader tiny Federal
the formal papers presemledl at that symposiutn or State statute or by any F'ederal or State
are available elsewhere., Thbis paper sumnmarizes agny
material! relevant to aviation medieinie p~resentedl The Aeroinedival Certification Branch of
in tile formal papers or iii the informal panel10 (AMI currently processes ablout "00,0 appli-
discu,;.ons. 'Mutch of the latter develojpedl froml cations for mtedical certificates linflually. The
questions submitted to the lpanel fromn reiwsentat- accompanying histories contain questions abot
tives of the aviation community. the use of drugs. D)uring the last three years. at

.small but significant niumber of ap~plications
II. Legal Aspects. (approximately 500 out of at total of about

Use f maihuaa byan ndivdualdoesnot 1,00.000 in at two-year p~eriod) Ilts been proc'essedl
in itself constitute grounds for (denying an FAA in which tile app~licant has- admitted to pre~vious5
medical certificate. ? Under thle FAA medical utse of niarihuana. Suich individluals have ad(-
reguitxtions (Part 67), druig dependence (i.e., aln iitted to at crime, anl admission that is carried
estab~lishedl diagnosis of (1mgr dependence) is (us- in FAA recor-ds and that wamy prove ,.4)tenit ll%
qutalifying for aill classes of certificationl. A his- (langerouis to those individtials i the futuire timn-
tory of occasional, experimental uise. of narilianma less tile confidentiality of individutal records is
is not, of itself, disqualifying unless thlere has. protected. At thle time of the symposium tilis
been a personality (disorder tihat is severe enouigh isslle hand not been resolved.
to have repeatedly manifested itself by overt acts. One question frequently ra~sed ait the FAX's
Additionally, a certificate may bie dleniedl by the AlE seminars is "D)o you think in alnoth~er five
Federal Air Surgeon if lie (leterinines that a; per- years or so we'll hlave anl eiglht-Ilotir rutle for
sonality disorder mnakes tile applicant unable to marilluana as we have for alcohol presently ?- A
perform safely tile dutties of an airman, or if time similar qiiestion wits posed to thle p~anel: specifi-

lk Federal Air Surgeon finds that thme dlisord~er may cally. in thle event that the private ti, -if mnari-
reasonab~ly be expected to mfake tile atl)l~licant liluana is decrininalized, ats suggested by th.'
u tnable to perform those ditties withinl two years National Commission onl Marilluana a~nd D)rug
after the finding. Abase, what is the minimumi inh iii vl ich Imust

FAA regulations WParts 61.15, (63.12. anol elapse before thle user may bie p~ermnittedl to engage
65.12) state that no personl who is convicted of in aviation-related activities? This 111estionl lro-
violating any Federal or State statutte relating yoked considIerable lisciission abhout tihe (liffhulty
to the growing, prmwessilg, manuifacture, sale, in (defining whlat for e'achl individual way lie olif-
disposition, possession, transportation. or impor- ferent. Obviouisly, at ,afe limit wvolid I obe
tation of narcotic druigs, niarihuana, and( deprEs- week. since all of the druig is inetalioli/edl and1(
sant or stiniulant drugs or- substances is eligibmle disposed of by the body in this time interval.
for any certificate or rating . . .for a period of Althouigh p~eriodls f 9 to 12 hours were suggested
one year after thme (late of conviction. Addi- thle panel was uinable to ;qrree IIpoIl it reasonle~l
tionally, FAA regulations (])art 91.12) 1101( that mininmm periodl bamsedl "11 cuirrent dlata. Tlaken
no person may operate a civil aircraft within the( orally, thle olmuig is still act iv- up to 12 limitis. If



at distinction is miade ba-ed upon route of adin. en lateral jphoria, I resuilt thiat may be related
isti-ationl, thle panlel seemled to agree tha-,t safe to the autokinet ic efects of thle dIri.r.
inininitum intervals would Le: 8-12 liours, if Hall" described1 re.-ear('l thaut strongly suggests
inhialed; 12-20 hours, if :ingested. Tlhe paniel ththeeetso aiuaamyea.g etd
agreed that Specification of a reasomaial. mlinilinumi Ly conditions of hypoxia.
period would be controversial at this time.

V. Chronic Effects.
111. Military Experience. A large part of thme research reported tit the(

Twvo papers dliscussed the implact of iarilnna symiui~im wits concernued with the (development,
use on military aviation, Lt. (Col. Wjilli:mII 11 ot tolerance to inarihutana. Tolerance may be
Hark (U.S. Army) repor'tedl that it 1969 field (definedl as at return of at dependent variab~le to
survey of flighit sulreonls U,1stedl that the uise baseline levels upon repeated administrations of
of iariiana occurred primil-iy amlongi. rearl it constant drug dose following an initial change
sup~port uniits find( rarely inivol vedl actuial flying in the baseline when the (Iru is first a(mini-
p~ersonnel. No evidence of maintenance impair- istered. or ats the i'iaintenatnce of at recovered
mient attribuitable to mariltuaa wits foundl fill( baseline (following iniiial (disrupt ion when the
no aircraft accidenis were attribuutedl to iiiuumi- (drug is first given) with increments in chronic
huana use amiong Armny personnuel. drug dose.

Capt. Victor M1. Iloli (11C, U SN) rep1 or'ted Trhere was general agreement that the ettects
11 paulcity of data relating ma rihulanla use to of n-arihuana oil simple behiaviors (demnonstralte
Naval aviationl. 01nlV i few vaqes wer'e is ohlted af rapid dlevelop~ment of tolerance. McMillan
and it was felt tliat the rigors of training amid (Ienonstratedl that tolerancve canl (develop) to siu(li
of operational tours act to (leseleet chroiiic ma11-n anti extent that changes in the lethality of the
huaina users. Wh'ifle stressing tile needl for careful drug aire observed." Nevertheless, some behaviors
ap)praisal of individual cases, ('apt. 1 mliii con. atre rt-8narkably resistant to tolerance. Thuls,
clulded that there was no evidence to indicate Ferraro found that shiort-termi memory remained
that lprevious expterimentation with iariliiina disrupted1 during chronic administu'afion oi
should be grouin(s foi- disqfual ificat ion. a9-T11hC.

Benjamin suirveyedl research concerning mnan-
IV. Acute Effects. huaina users aind (iriving: althiough tile evidence

(teneraflly, thle acuite effects of 1111aiI il iltaiill- did not indicate that inarihuana use increased
eludedl disruplt ion of hothl simple and complex accident rates, there wats evidence thlat driving

peroiianc taks.OnereC.ile-rpre ability may be impaired by use of inarihutana.

biplinsic pbleionieiionl ait low (loses. n11,61i1:11a VI. Some Myths.
ap)peared to have exeitatory effects, wvhile at highi

do~s te (rmi wa a el~eS~iim. lotl F'~m''Fil Te panel wvas maost emphatic in debunking
aind 1)ornbu~tsh'l reported stuies ill I mai of the mnyths thuat have been propagated
hunana (or- thle principal active ingredient, abu.m ilinus.Tiswheter aso
Aq-'rn c*) produced dlecrenmenits in short -termn disagreement about "flshiblick" experiences oc-
memiory. Dornbush ascribed these umemuory (de- cuirring with othier druigN (i.e., withi somie drugs,
crenients to disruptions produc-ed by thle drug suich ats LSD), tile users report experiences of
during tblo k-i'ing phase, drug-like effects thiat occur- some timie wvell after

Mosoi~;ti reortd tatmuailiinia p~o~iicl thle initial drug-produiced experiences have dis-

deficits in js-ni ,)lierul signal (leteet ion, as well ats apae nlipmtity nteasneo d
vet", ~ ~ ? 1 f'd~oi t- ~ Ih l'mdi litional druti Pking). lie pamnel aiigred that tile

ve-' large effct olii 1okiliiis1. ) otined 1 fahac"o" . -l o
effvic's onl isu a 1 acuity, dar ik adapt rat ion, orI ver - flsbc phlenomienion its. vei',v unlikel o

ticl pmm-a, ut oun ~ )riioiii'e~ iifhietie ariliuana. Indfeedl, it was Suggested thlat re-
ports of a "flashiback" p tienonenion by miarihluanla

* Atl ~uh t i I1w ri'i nlintl i Ingt't lnt.A''ri uIM' weire probably due to tile adulter-atiomi of
Akhigh It. No INe pviamg ln fict~ie ingw fe nmtrimum t he "mniri hi una" I)11rcl ased oi thle strieet. R e-

pin it.v' fo exa te, i% stkoimil fle. p)orts, weire cited of ii ma i'i ali be*in g aidultera ted
to O m .iu'urnilez ax Y. with L~SD, muesca I inc. peyote, amid var11ious othler

2



substance:. Dornbush related thtin it study in VII. Marihuana and Civil Aviation.
Greeo ey ev ahs users th 1ls- The primary question ase ftepnlcon-

back plenoenor wa neer epored.Reprts corned the need to develop -ational aeromnedical
of flashback may be departly to learning, policies, in the event that tile recommendations

Ioelnatexist orgil ltefasa ck.eoeo of the National Commission on 'Marihiuana and
doest eist or iu~ itina.Drug Abuse to decriminalize the private use of

Among the other myths refitted wits the clailli marihutana may be made ito law. For example,
that inarihuna users telld to avoid alcohol. It how much marihiuana use is unsafe? The panel
was pointed out that although early reports based agreed that there wats no rational method for de-
on surveys of older utsers suiggestedl that the fining safe use. For one thing, the casual mani-
users did not drink while smokinLz inariliia, huanit user who miakes purchase,; in the street
more recent (latat indicate that there is at rising cno eli dac htteTCcneto
interest iii the comb1ined Ilse of alvohiol 1111( mri*I the marihuania lie buys wsill be and, in fact, at lot
hutina. The effects of such combined l se lia%*e not of it has been dipped in opium. One member
been dlefinitively elucidated. of the panel suggested that ulse be defined in terms

Another question concerned inarilwi1ts reput- of the mnber of times anl individual gets high,
tation for being an aphrodisiac. Ferraro cited since most marihuana users titrate themselves in
reports from surveys of miarihiuana smokers iii termis of smoking; i.e., they smoke until they are
which it was rep~ortedl that they wvere less likely hg n hnso.Hwvr hnpesdt
to initiate sexual activity while using marihuana, define ai high, this researcher could define the term
but once seua atvywis initiavd, enjoyment only as: the point at wvhichi the user stopped smok-
was augmentedl. Ferraro attributed this latter ing, a (lefinition that wats, admittedly inadequate.
effect to the overestimation of temploral intervals Earlier, we mentioned the lack of agreement
that the drug produces: the man feels lie's won- abt tIe miiiu tim ta shoul lps Ie
derful during intercourse, because ten minutes au t umu m aso(epeetweeni narihtuana Ilse and work in aviation-re-k seem more like an hour. lated activities. While the panel wvas unable to

As afinl mth. omemenion ustbe ade suggest a definite number of hours, many mem-
of the marihutana "high." Ilarratt wats convinced hers felt that something of the order of 12 to
that 50%l of the people who say that they gret

* ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 hiho"atun ee e hsooial 16 hours would be appropriate.
hig. Tey et soialhig. 1ewi~ hs Another question concerned the effects of mari-

serted that in the Jsneof evidence. that mnar- liiii _ifim~mlelldree'ency condi-
huana ulse ;, self-sustaining, we must 'onI(lid~e tions. Citing studhies of shock avoidance in
that niar:iaai Ilse is sustainedl prlinciplly by animials, one researelher stated that since these
the social reinforcement providedh by the ilieul behaviors seemi to be fairly resistant to the effects
of thle "1pot party" and that this social reinforce- ofA-I, eyhhdsshatobtknb-
ment may lbe sufficiently powerful to transform fore performance (deficits -would occue. O5ther
what may lbe anl unpleasant or neutral dnmig effect e erofteai 1 flthttebhvorn
into all apparently p~leasant stimulus condition: question had to be more clearly defined before

4V, i.e., rather than being a primary reinforcer, mian- aygnrlztoscudh (e
hitawt, is at conditioned reinforcer that derives Thle paniel was asked if pilots wvlo volunteered
its power front the potent rein forcemients pro. to Ipart:'!ipate in controlled studhies of the use of
vided by social interaction,,. Thus. the "social marilin, na on flying proficiency, either in-flight

N, high"' is an individual's production of thme exter'nal or in Fimiulated flight, should lbe grounded for
signs of miarihuana Ilse to obtain sociail reinforce- the (duration of thle study and/or for ainy p~eriod
mient in tile absence of reiarcemiemit pi'o~ided by thereafter-. The panel generally agreed that there
the drug. Lewis' explains the lasstude andl would be good ruison for groundhing participat-
apathy of the heavy inarilmtana umser'ias b~eing, ing pilots during tile study. Since restrictio~is
in part. dte to the acquired reinforcing p~ower ,Oll have to be plaiced on these sub jects, snch
of the (drug, at power that is socially maintained ats restr-icting their alcohiol intake, grounct-ig
despite widle fimictuatiomis in thle p~otency of thle thei wouldl be advisable: and by observing them
available drug supply. during the study and by making post-drug tests.

3
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the researcher could determine when ;t became VIII. Recommendat~ons of the Panel.
safe for the pilot to be returnedl to fligat 5tatus. 1. Thie panel would not recommend atny radical

changes in FAA po.icy with respect to mari-
Finally, the panel was asked if the ' U should luana use, at the curirent time.

conduct research on the aeromedical aspects of 2. The panel suggested that at 12- to 16-hour
marihuana. Here, there was complete agree- period between Inarihutana use and work in aviat-
ment. All panel members felt that the academic tion activities would not be inireasomiable.
community was not equipped to extend itself 3. The panel recommended that the FAA en-
into this area of interest. Therefore, the FAA gage in research onf aeromiedical aspects of nari-
should perform the research required. liunna.

Appendix I
Members of the Symposium Panel

I-. flarratt, lieilavloral Scien~ce Uaboratory, Department WViilam ii. flarit, Ofice of the Surgeon General, U.S.
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(lalVeStol, Texa. Vito 31. 1 lolin, flureau of Mfeci'wiie and Surgery,
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