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Scientfic and technical

The Horizontal Gaze Nystagmus test:
frauduient science in the American courts

Seence B XL 2004 44 153 - 150

The Hotzoatal Gure Nystagmus (HGN) it was conecived,
doweloped and promulzated as s simple procedere for Uie
determination of the blond aleohol concomtotion of devers
suspecced of ddving wnile insorjeated WD, Byprssing the
vsval ceicotifie review proces: xed tooted toggh i sood
ommsof&cmuagcmrdpmﬁbhfwmﬁcm:am
fushed lnro use as 2 1aw eafiorement proceriure, 14 Was 506a
adopted and protecred from scieptific ogticism by eouns
rhzwghommcummmznm;cmﬁn&ng,Mng
Puguals atid Gihar felovant documents were often held a3 seerets
bymnshm.m&cmwcerﬁﬁcnﬁmoﬁupncdﬁm
&nd e immonity afforded by judicial novice faded 10 silepec 2l
Mmﬁkaor%&cplyﬂnwedp:mm&hgm
crluiclom, the sponsors of the tost traveled tha path dacumontnd in
thiy paper that led from mere (@i bar wosd can ever buly opply to
& marar of such gravity) carelesmess in restorch dwgugh seif
serving pulfesy dnd finally into defloerare frad = aiways at te
cxpeme of the citizen setuted,

ie st do Nysiaamuy <he repard torizottal (HGN 3 668 cong,
developg€ et prommc comme unc procddire Simple pour
déreminer ka soecentmttion 2"slcoo! dans i sang de eandhecteius
suspeewds g coatuirs et Emar imoxiquds (DWY), Ea passaar 3
&5 du processus de rovoe scizaifique habriuel, & inmodul ox
travers der bonx BFICRs &¢ "agance T¥eerale responsable pour b
steardd rowiee, oo st o mapidement $i8 Ttrodus comme we
prosidure judiciuire o0 » &¢ rypidement adepiée & protépce de

ww&kiqncsdmﬁﬁmcpn—lmmmm*wﬂwm

Unis. £ Lait, kes résultats de gocherchs, tes mamsls de formation
<L d'autres docements relcvants ant squvent £ Ionas SECTels Py
1'EuLMaigrémLhcmiﬁaﬁmmum§mdemmﬁqum
et Fimmunhs denade par 1 aslics judicisire n'oor pas sufS 3
Lo azire tovecs lez coritiques de sene procédor profonddment
dificienie. Afin de répondre 3 b eritique, les promotenss db tost
ot sievs fox chemins docurentes dans cet artiele gui ont conduis
d'une sirapks néuligence (sl ou el avat pant vearment #appliguer
B unc affaire dume rellc aravitd) baste sue & veat, o1 finslemon
ameﬁmdew-wajoummd&imwdmm

Erﬁtoﬁa!OommntTheEdmrlsmmwgmw!crmo
heipht commente made by the several referees with
Scleriific. legsl and medicat baskgrounds who havg roviawed
URS papen
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Der "Horkzortal Grze Nystages (BEGN)-Test” wurde SIZOONER,
encwickell vod bokannr pemact: sis cinfaeke Mothode zur
Oegcimmunp der Blooiohokomzanration bei Pasonen, dic
verdiciigt wondso, cin Kexfifsboens im betrankenrn Fosrand
zu  [fthren (DWIDL  Qater Uregebunp  der  Ghllenen
wisscaschaftlichen Priffusg und durch Werbung, die mic
ttkedftiger Unterstimng der fir dic Verkchrssicherhelr
zuRiindigen Buodesbebbrie erfoizte, wurde dime Methode
oPsst Wl Stnfvefoiguagaminel elagafllet und bald voa
Gerchiem ™ doo gesamten Vorcindgten Seaneen (besmorumen umd
vor wigsenschafilicher Ksitk @ Scinz genommen, De fasto
wurder Forzchungesamehnisse, Urmzsaniciungen uod anders
televame Dokume=ae dorch dea Stont niimals pehtite pelonen
Dotk weder fie sendzesds Zelaseuny der Anwrndes noch dic
ver Gorichobescheid gewiitdeistcle fomunith koamen die
Kotk am dieser zutlerst fehlertofor Prormdur zum Schercigen
bringen. Als Renitriens onf dicrs Kritk bescinines dic Sponsercn
dos fesrs den Wap, das in dicser Adbcit besehricben it Dizser
itz von bloBer (wenn dieses Woet Gharbsupt aol sine Sache
vos demutig pavierender Tragwelte angewender werden dxef)
Wachifssigheit it der Fomchwog Ober  rcigemnitiioe
Mcluschriors] letzelieh hin zo vopiczlichem Besrug - isimer
auf Kasteu der anpeschaldipien Bigger

El rtost de nivtapmo de mitada borizontnl ZIGN) se Concitis,

desyrolid y promulps como un shmple grocedismiante pae i
gercrminacién de sloohol oo maRgre de contuctores sospeckoser

e mdndr“m-m—ﬂe'mwhwwiﬂ:n vezpngadercl
camerpandients moccto de revision cientifica y dirigido 2 waves
de log buencs oficios de Ta agencin feders! responsdle de I
sepuridnd del wifeen, fae woide sv spboacidn como
procdimienta d¢ aplicacifn do le Ley y pronto foc adeptado ¥
proteging por los wibrales d2 los estados Unidos. De boche, los
balizzoa de Hrvostigecitn, fof mamuales do emmemsemienta y
ooz, documentos relevanies 2ran ton {mousacin muntenidos cn
oo, Sln entasgo. o eenilicacion peotuciors de Tox que Tn
practcabon y Iy inmanided judlels? permitds ne consiguicron
sifenciar todas las erftlcas de este peocediniento con profund
felios. En respuenta a lag cofthent, lo8 partidarigs et 0t Spizron
el caming gocnmontady B4 exte trabajo gue fova del meref 5 o
que e palah puede splicanse Tetimente g o 2wmte de qom
fravedad) descuido e 1o mvestipacion 3 inyvds de u Setsservido
eagaio y finulmenie 2 va Swude deliberado sfempre 4 sxpensas
ded ciududano scusado,

& The Forensic Sclsnce Socicty 2004
Key words Farensic slence, fiold sobristy tests, TW),
driving, vahitio, imoxdcadion, Hazmsazeumagm
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mrogutlion
The Hodzoott Goze Nysmiginns (HON) test is the most widely
uwﬁodwwbgimdwmdminme&imdSmofm
Devcloped batwos 1972 aad 1983 in a feaeraliy-funded
program spensored By the Natioond Hagivay Transportotion
S:fc:yAdmi:ﬁmuﬁon(MTISp\).:nagmyaﬂ.Mbym
. of Trnsportation to caact and enforme 1he 1966
Natiotil Tenffic and Motor Vehiole Safcty Aez, the HON s Dew
QGirecdy in 0 faee of estblished medical und toxicological
Oﬁﬂiunthxﬁmlscﬁnhlmminﬁu;muformmof
Mgmﬁaﬁmuhﬁawmmcmwsdum
the American Medicad Association (AMA] had just peblishad ity
ive rovicw of the subject of "Alcobol and the
Mpﬁmdbdvu'(ﬁdw.&mud@y.wpudmmm
peblicsons wouting the HGN test) dsat containgd the smrcmot,
“Conscieatious physicans recognized dhat esch of the sexepted
aipms or symptomms of Inicsiion might welt be a sygwiom of
SOt diseate or couditan of the nocuzed entimly wrinted o me
ingectin of slcohel Indecd, Hemman A Heive, 3 former
Cligirnan of the AMA Commatres 0o Medioolegal Probleras, asd
mwm&msmmqom&cmmormﬁng'm!
iaoxication. has compiled 3 Ust of aver 100 pathniogical
:m&ﬁmwwﬁchpmdmmarmnnhesywsmaﬂx
steeped 25 signs of imnzicetion. Only by careful ciferenrist
diomansiz could istexieation be distnguished from these
iHinesses. (1)

Although its merit a8 2 sciendfic test bt hove Soen disputed
Its value 5% » poliuzal muuer iy Sot in doolls porant vollag
conslituseios i suppaned the Afericis prevident elected ia
1930 e the “religions Hight', 3 fundamentalin conlidon of
mﬁﬁmmmnmw:!umofm&c‘m
majariny’, u political peoop 1ht also espansed prohibition. nd
the soonsiosbe-important Moters Agaiast Dronk Driving
{MADTDY) which silt advecars similar views. Suppiemented by
mt@ﬁmmmmnmwm
Mhm@md&lo«h%udnﬂmlwﬁmmm
303 couebosative opimians by mon wxicolozisis based on te

___Grand Ropids Sty T3, immined drivoes v, perosiesd, 3.0

aaonat problem i be dealt with — prafarsbly sooner futher than
Iator, fn thnt cootexs, the HGN was reshed fiio servics widow
aver sering peer-review snd aritiqua, and for the Liwst teo decades
it has heon taghtto potice oficers as one of thaes tests dectrided
in varinply of 3 federell roanna) tided, DWW Detection
end Standerdived Fiald Sobrivsy Texting Saudent plarsal

Tn 1996 the fandamentsl competence of iho seicntifie tasss of e
madxﬁi:cdhnuyﬁﬁ:idsoﬁuymwas&aﬁmnd-ﬁh
&ccspmmormimnﬂmﬁaﬂimpmmwﬂw
mmmaawummmmmmm
by tie Nokiaaul Hiphway Transportation Safery Adeninisteuticn
14l In 1998 the jmeprity of de sraisucal svalustion of the
ocginal research upon which the vaildity of the 12 sested was
pnfavorably sevimwed {31 lo 2001 acw rescach Indieated that
she Horzonts! Gaze Nystaptmas (HGN). the eomersione of te
tese battery wax fundnssearally Nowed md thar the HGN feoe wxb
imwopdlymd:wdbymednneseao{uzpolkcoﬁhm
whe tzed it to cxamise divers suspectd of deiving whils
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tricsted (DWT) {6). This summary eritque. demonrtrzes thas
It Is soicnificalty meetticious and tant the Unkod STHes
Depaamant of “TrOsporsaion indniged In Jeliberam fraud in
ander 10 mislead the lov caforoement and Jegol commmaities o
bokieving the tost was seizmifically merjtorious and overvahing
s worth o the et of orivaiaal evid

Beemge of pearteviaw ond (he unlverssi expectalion that
capetimentsd  procedures nod data will be produccd o
nmmmﬁmmﬁuﬂhsdm&ttmk
mymﬂ#ﬂlmwhmmoMWG
&cmnapnwlu.uimkmu-simmmnicmmj.mk
s cusentinlly invisible within the body of seientific Fescarch untl
it 75 cxposed dynagh A pr of uaisvormbi Tow 3nd e
Toability of odher scramists 1o deplicate experimenial resuls or
independeotly coafima :b:mpomdﬁnding;mu:mrurof
fonnﬁ:sdﬂ:&,it'lslmpeﬂdﬂmghwmmhynmixuf
oppomﬁqndinmﬁve’[n}.lhw:yuﬁn;mm
adversasial pmte of Gre procesdings 1 the 1ok of sciific
Wmmmlmﬁwwmiuna&cmﬁly
bring 3 rasonal motve sucl as greed. fame, powTr, or some odes
eareedst geal 112, 13).

mﬂwthkww:hmummm
jo mesl o chemical tesing and proiccid from vaview and
uiﬁdsmhyjuﬁd:!m&u{:c].mmuﬁm becaumse tha
h&#uwﬂmmmmmm
sre fond purside poer-reviewed Teranso and becuse (e KoL IS
m;g}u.wdﬁedmﬂmdummfommmmﬁmofpoﬁce
apzneiss. 200 28 3 scienlific funcron. Lo de Stue of Texas for
mﬁ&mabﬂdmwﬂummww#
sesthmoty of & desteet. RCienss with specialized trtaiop It the
inunmmudunnndpmmhnrﬂaemgmmwwcdfcwcf
aleobof [15), but UGN tesi resulls may be introduced thraugh a
pdimoﬂiwwhohuacwﬁﬁu:m:omp!ﬁmornsbm
course of instucnon w@ught by nog-degreed instrucriooal
personnel.

_The Blements of Fraodulent Science

The aomation of racotionst fracd 18 30 xerious, ko seesss
m&mammdmwhw
before 3 stlentific work cin be declared 1o be deliberaily
Fgpdulenc

- In the undertying rescartd there mus be a cansidemblc lack of
comgeteace In the form of significant orors, interoally
ipcosistent test reolts. misrcprescanaon 6f cxperimental
ceults or redncson of untavorsble dan daring s dovelopment,

+ Unfavorble ceview 30d caticism must clicit stgnificant ellors
ro Mite cvidence of flmwerd rescarch. especiatly efforts such ¥
thoge recapmzed ] Jdefine) 3z “patholozical scicece’ hy
Langmwiz [{6] or a9 “pseudo-scianes” by Tastee: [12).

« The advoeaizs of the work inusi pomole It Using delfrerare

doception and migrepresenmation of fact miewded to doczive and
mistend the non-scientilically raicd andcoce.

seiencediistize Volume ad No 23 (2002) 133 - 135
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In ihe matser of the tield soboety T, particnlarty the HEGN ez,
Ik of furdoment! compotence can be illusored by the
procedure used for v meswurcment of the 457 angle of
devistios of vision; redaction of imfavomble dem duriag ix
developroent Is demdestrated by dovelopment af the vesticnl
gete oysiagmus (VON) acst

Measuring an Angle of 45

The signalore donent of the MGN tor = the crserion of
discernzble nystagmos appeating before the cyes mr doviawd
43" imerally, During the development of the HGN st police
officers wore expected (0 aclimats the Juteral anaic of myseng s
onset with & acoumacy of plus o avens 37 o the basis of bavieg
teen truinad using a protractor sppliance [157, hue with the carly,
widezpread rejoction of the text a5 2 inethod Tix- deteriniog aa
exaet dlood alcotwl concchmanon basad oo the angle of
nystanmie ontet, [he wnininr proccdore was 0odifen stislaly sy
thay the cimplar eriletion of baving offfetrs ecimate 3 45" sngle
of devizzio after being krtincd with 2 siwple remplate wplaced
Ihe more demanding sk oF cimaring the anfle soowarely [19).

It Qe mide)990s arvizming In the estimation of the ey 45°
angle was shanped will the adoption of 3 procedare in which the
afficer simply moved the S1yins 00 Which the Sbjest's eyes wert
focuzed to q poiton drrecly in tom of e tip of the mehject's
sbomider 25 ac ladicsor of 457, After 1999 the weritten trainlap
myerials deseribe ia demil ki waing protocol b whick e
point af the shenlder sarvas 25 2 refavonce pon for domxining
3 457 anpie and oaly brlefly mention the &mplae mossyrement
tiphry mothod (20,211,

Toe officet’s fimt indruchon [or condocting the 1est *Position
the yumuins spprozimeiely 12-15 incbas from e sobjecrs noce
and 3liphdy dbove eye level,” has remained snebanged slocs the
Ineeption of the test. The dhvance from cye iw tip of te shollder
= approximately eight inches (fum 2 low of appratimatety
sevee lnches for small [runed M and paBy SOMmen 10 35 Much
w2 pine mehes Tor boge famed men). thus i delidion ngle @

FRY RAtcEkGMisks AVA. -

L atxne
The rioteonial Gaze Nystanmun tes faaculers SMCD in the AMeich Sous

tha! reasoning highighis the fact that grest rmsuls as
derrmtrebly incomiyzar with the origiss] msearch findings:
Good er al. [22) samenarizedt the roudts of the (98] report by
‘Thazp e al {25]. sening that it hed shawn BAC estimates to be
acctrae 10 +002% (Tharp of ol acwmally rpopied 20,0353
wdng the fovmmlz,

Angle of onscr of gaze avcageils =517 «— 105" x pertnt BAC,

pprarently ereated At 2 compivilc of four equations penerated by
Thasp ez of. Using this Formula ~ ar, for thet mattez, sny of (he
Toor Tormwlse focqnd it the original report—an onset ansle of 307
cormspands 10 3 BAC vale of approximarely 020% (257
comespands 1o » BAC value of appeoxinwrly 0285, s8d 377
comespends 1o 3 BAC waluc of spprozimately G.14%) TN
thercfore, the ofsing resarch iy o ¢ befleved and Tests ane
atoinizrered in tha Sald aceanding 1o the corent recthodalosy,
the etidey ‘onzet prior to 45" claes should mely sppear amony
1wt subjeets with BAC valoes less sum 0.20% and nover for
subjects belew (L10%. (Aurests made jn she absaxe of 2
Gyslagmas onset less thim 45° — sithar 2ccursirly oF maccwrately
TR = arc o e tor thay e ffectively pomreistent)
Armest data such az those shown ia Figure } show tha for morc
thoa 200 sdrests in T speroximacly 1755 of the smsits was
of sulics with BAC vatues of from 0.00% to 0.09% oud dat
spprozimately 3% of the aests were of svhjects with RAC

Figurc1 Biood alcohal congenttions of 2,085 Texes

’ —"'"'@BOI' -

REVEY 45" DAL 36 anghe ol spproximarcly 30 Wwib 3 rangs from
25 10 37" tomfove tie modibioution of the w3t promes] o
incorporare the use of e Lp-olthe-shoulder proczderm is
cenin W produce junsenray eatiunates of 4 457 magle.

Altouph the estirante of the 775% relinhility of e HGN tes1 ay
zn fedrcator of 0 BAC greater of less dvan O.HHE was doveluped
fora procedore using 2 truc 45° sasle, it estinate of refiabilicy
Te #4171 cCited 36 applyiop o fests conducted using e shovlder dp
criterion. Hroe inraduced by (ke etToncals moxzusesient of the
crilieal 457 anple i offened 2 o positive feaoure fo the esting

" peotocol, reasoning b the officer is Jooking for onust of

uysinsinas prior to 457, and beeowse off the dities included in the
are borwen 25° and 37 appeac prior 1o 3 457 deviation of the
CYCS = i inactuwrnie rxaaTTaw B terally constuies 3 asargin
of safety for the defendiot. sssaring that ha witl bonefit from the
crroe, .

Even it there were a place in ycicnce for Sittulstic incomperence.

sciented:jusiine Voume 44 N3 (2004} 153 ~ 130

Crivars prractees for DWW (T998-2008).
- :
hl“" ” ,Eltmf.
o8 o ch 3 o
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velzes of fron: (L10% o 0.19%. A similar sompitation of srreat
dors poblished in the 2000 version of the NITTSA Inswucor's
Mnnuilzﬂshwsthuﬂfeerdnmwmafmﬁccmﬂm
Bacm&&m&m%mammmw
49% of the amests were of subjests with BAC values of fom
0.10% to 0.19%. Having E0% of the fedd duatm f15 oswide the
mngccfmrpmdlctcdﬁuummncdhbmyﬁudia
examplifies one of te chamcleristics Consystematc in the
vespext it i vadous pans do nol neccwarly 2ol o and
MIppott Cuch other by virtue oFistemal contistenes,”) of pscudo-
sciance 15 posited by Lastruess,

he Vertical Gace Nysiogrmus test
Moﬁahnfmvcmmkmmmtam.mlsal
Insrectoe's manesd sayy, [Vierleal AYSIASINS AR noL
hchddhsmmﬁm&cmiﬁndmhwwm
it Is 2 retiable indicuor of high aleoko for mat Infividual, or
PCPWESL?&@D&WMM}'PCP!M
Winmmmkcmisamwuﬁmd
af.[?ﬁ!lha:mb]gnonﬂyshmwﬂicalnysm;mmmnwc
buuminmbrmﬂfmﬂincmwofmmﬁonm
aiwwmwnfwmmw
xcﬂam'h:ﬁ::NHISAdmﬁmufmwk.&nhocxpiﬁm
why the stadent muanal rocher the pracuitionec a spetilic
prosedure to use when adminisiednn the VGN nast, buz does v
dkcusuemiuuﬁenoimcmnpmf;om&nmgmpejm
¢ference 10 ‘kigh doser of PCP’ or hine the acthors of the
method frrived ot the conctusion that ~Vertseu aysingmusy
veually ovcurs with POE (277,

AREAIPES 1o hide Bavced resecrcl;

The scoond elemens of frzedulent scicuce, 7o atemps 26 hide
evidomne of flawes ressancll can best be iHuswrared] vsing
Langmair's critesis of “patholopical ssience.” OF the £ix Gt
Lanpmuit sugpewmed, fve dexansrably 2pply 1 the HON test:
L. Foneastie iheoricr enntrary i exporience are Lyggested, The

kamw:}gmﬁmmn:mmidw
menial implirments what stove fo produse ‘clees” fom vhich

vequiramant that amy avidence. miuch Jess substantve evidonce,
of the presence of aleohol is 3 predicae canditinn for advansng
1o u conclusion regarding the amoutt of alcohol Mt i pracaut.
The onginat developers explained swyy some of the fike
Paitive ttolis aboined duting thir dovelopmentad stisdies 5
possitly being dee to “drugs wiher than slcohol. the osule of
brindamage, of Rnews. or of unmows eticlogy” [28]), b by the
Fittie e imining sonual was poblished, each sot, Idividnally,
and in combinarion was evaluzied with rexpest 1o alcobol being
the spie souree of debilimton

2L Theer arc pluims of greal accarae:. After 1953 NHTEA's
estienaies of the accuracy of the HGN west with respect 102 BAC
of DI0% werr based on die finding of four cluss. Severul
reasons exisicd to doubt the caimed 775 wcuracy of the HON
it (B0 whon combined WD Wolk-nad.-tum "eluex”) Hie mos
nomabie being & peculisr intcmal paradox [4) the mutily of
Sublishes etperiusental diat, and tack of eny expinnation of the
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developryeniol methodslogy other tan *a bir wir devalnged,’
mMmefﬂmmmharemmmm
prosecutary 1o belizve shar ‘Cxpelenced aw enforcmenr
officers were comest minervesin pergont of the time in
determininy » )& BAC or more uslng the FHON gepe {29, »
ﬁnﬁn;lbmdcfmbcﬁc[mﬂﬂumummhbmm
cunditions irzing specinlly traived, experianced chrarvers apd w
Profeastor  metaae the 2ngie the clalmed accnmcy ofihe BON
st wis only BR. apd less tiin thet (T8T) When tondnced
without that pppliante [30). Censldering that test= condusted ar
readside scldoar. if cver. confoom to the minimum stanclards of
the wiiten eotocol. that frém 17-31% of aregead yebiocis
mmmimmu:mthdmgsc&w
thae alcobol brain damuge_ Hiness, or debMitution of upmown
etitlogy zxist ln the fald o5 well 35 i the Ehomiery, the caimed
svmey of 989 is unbelievable,

3. The maximum ofeer that i obscrecd i prodeced £y @
causerive agent of betelr devequlle insensizy, and the magnizde
uf the effecey is substontially independent of fhie cause. Goldbers
erablizhed 2 Yery tmpostant poincple in tewting for the effects of
afeshol, U e test is 16 De applied for praciics) purposcs, amd no

basy] vulue: are snifable, the vacishility hatwoen individoals

shawid be slight 25 compared with the departurcs from ool
doe 10 alcabol” Given i balf the papelation of sober atolts
exhffet end pesition nysmpriue and tha o the poesble clues
mmmﬂmmmnywcniﬁml‘wmm
o 43 maanlfegr ar blded aloool concentrtiony hail (or fess tha
barlf) it for which the teatwas developed, iz it apparent Ut the
HGN st is sobject © 3 sgolticanr gumber of Mk positive
rerolts,

3. The ffeer is of @ magniude hac ronalnr close 1o e imirgf
cersclehity o mamy wectirementt gre nicersury because of
fhe very low satsiteol signjficance of the reinis, Becmse
peogle with BAC: prearer than 0, 55% gonerally exbibit obviows
$igns ol impairment [3!] and cun be-idermified withour the s af
g}wﬁddmbﬁctym:m;irmamﬁﬂpmpmumtyrur
digaimi

——

smrmmmg_________ Wil BA .
INen mmy Bo mlemed &te tancd b ttohol Thee 3 he '_ﬁmwmmcawdmwmbywaa

§42] te Ipmoped doming swbserent validation stoes. Based on

mmmwxldnm(ﬁgu:tumﬂddmbﬁnym .

had an emor zre of sppreximalaly 40% among peopls Wixite
BACs were between 000% and (L34%, Dz poblisted by
NHTSA [24] indicatc a0 oves higher i of exror fen, 535y
among 3his gronp, This hish mie of undetesmble emor &
ugaveidable 5,33 -

3. Criticizms cire met 8y %3 Woc £xnses thought up on ihe spur
of the moment. The imrnded e of the field sabricty wesw has
aever bt in doubt With almos Biblical sotermity the authors
ol the NHTSA stadent manos] sated that 1hoy wena o be wenl
‘only when the tests are 2dminlstered in e pmscribed.
sandardizes] menper: and oxfy whan the sapdandiacd clues arc
used @ aszess the sutject’s paformunce; and, andy wiren the
Stangrcited e arz employed 10 apsesa dnt perfontrance.’
They also stated thut the HON st alone could be used o
eorreciy etthmate wheticr & peoon's BAC was ahave or bojow

seieacedUsToE Volme 44 No.3 {2C04) 132 - 139

e 3mong sospoers with BACS less than 0.15%, 2
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values of fra 0,505 m 0.19%. A similar compilstion of acvess
dam padlished in the 2000 vewien of the NHTSA Inwtructor's
Mapuat [23] shows thae 3158 of the armests wrrs of ubjects with
BAC vabwes of from 0005 0 0.05% gpd thar i

45% of 1he acrests were of Rubjects with BAC valees of frotm
0105 w 0 19%. Having B0% of the Sctd dom 551 quiside the
range of erear predicted from conmolled labariary stodies
exceaplifies one of the chmtienstic: (Cwsysomtic in e
nespect thal its various pans do net necemmasly relane w ond
supparr €ach ofber by virme of mms) consistenes.") ol pseudo-
stionce oS posited by Lasruce.

The vartcal Game Nyslagrse test

The ogigin of the VIGN tes is somewhat obuez. The 1592
Iastoeor's saondl syys, [Vienicy] ayshigmus was 1ol
meloded In SEST bacry docing the agined sesasrly, however.
it is a relinkls Indictor of high skohol for that individosd or
PCE impirment’ {25]. The anly reference 1o ay PCP ereure
foupd in the METSA research documonts & a paper by Liden e
al. [26) thar wnombiguously shows vertieal aystagmus o hive
bern pizsert in anly fow of the nine cosws of PCP poisodine
digcnpsed. explaining the rewson for the phrate. ‘selecied
secliony’ it the NITTSA cindon of dsx work It clso cxplaine
why the stodomt exdnual caetes the pramigoner 3 spegific
procedure to wse when administaring te VOGN e, but dogs noc
ditenes an svulomron of the test apare from the varue, pojorztive
m.wﬁﬁm‘fmorwnwmﬁtmdm
mclhod mmived U the conclpsion har “Vericul yshagmus
vernlly ooy with PCP 27

Amempts to hide flavved resesrh

The second cloment of fmpdgk scicnee, &n tteayt 10 fide
evidence of Mawet! wsearch <on best be imetaeed wsing
Langmoir's ceiteria of “patholesical seience.” Of the 5ix critenia
£ tyeermii pugpested, Tive domonstribly apply to the HON et

1. Faastic heoticy comtrary / experiencr are sugpested. The

Y Ratioremisks AvE.

Gooler
Tha Koretni Grzn Nyrepaems Lacl Saudden feicnee Iy Bl ATErTan touws

kwmgmmhmu“m'
The premolers of the HGHN et have mcenily encoutsged
prosecutors 1o belicwe thae “experienced law eaforcement
officers werc coftert tinety-gix peosent of the fme in
deleemining 2 1@ BAC or morg wing e HGN ws’ [29). 2
finfag o deffes beler copsidering hm ander Lboratory
conditions usinz specially truined. cxpeticaced obscrvers and 2
Protasterty measure e engle the daimed acrtracy of the RGN
m.wm;raai-.andmman:bmm;mm
MMWWLWM&W:
rendsite Setdom, if over. conform to the IR sGndads of
the wiiten powesl. that fom 17-31% of savsed sbjects
graduend chemical teets $oss than B.10%, sod Ut drops other
Tt wlcobob. bezin dishage, ifiness, o debilitution of unlzown
eioiogy CXisT io the fieid as well a3 in e Rbaratary, the dalmed
acmpacy of 96% is yobealievable.

3. The maximum cffect that is obeerwed i produced by &
exusasive ngent of arely derersotie invarity. and the magnitude
af e gfecss ts subsaniially indgpendent of thr cose. Goldbieny
pstablished & very Fmparea, principle in tasting for 1be cffeca of
alcohol, “TF the te= s o ba sppTied for pracicst pusposes. sod 1o
basal salues e gvallable, the variability betwese individimals
munimummmmmmm
duc 10 gjcehol” Given thet Balf (e popaloton of sober adgls
cxhihit end positon nystgmus ood Bt afl the possible docs
atsocimed with the HGN test, espesially the criical ‘onset peice
0457 monifest a7 binod slobe) copcattratons half for kess oo
half) that fee which the st was developed, it is Jppanent dtiat te
HGN sost is subjsct 0 3 Sipeifiesar gumber of fisc posidve
riesuli

3. The eficriscfa neagritude thas reraains clo w v e of
detoctubitlte gr, mony molTrEnbns are sételsary hecarse of
the vere low sulveol signdivonce of the mumin Betzuse
poopte wits BACS greaser than 0.15% generatly cxhibls abviony
ﬁ:maimpﬁmﬁllaﬂmkmwhmmmnf

HON test is based wpan the sscumpdon |at any physical or . the Geld sobelery 189, i serves o useful purposc only for

_memml_impoirments_that_secve i ndice "o, fom which
inloxicadon may be infartd ae cnsal by 2lcobol. There ja no

requinscn that 2ay Gvidenec, much less substantive enidancs,
of the presence of ajeobol is 2 predicate condaion for atvancing
to o topelusion reguding the amownt of alcobo? that is prescat.
The origimal developers exphined away some of e fabss
pasitive fesylity obtanet deving their developmental studizs a3
possibly boing duc to "grups other tian aloohl, the ryalt of
brols; damase, af fllness, or of anknown etelogy’ [28], butby the
time the training manol was poblished, tach tett, Individonlty.
ard in combinurion was evalustal with pepecs to 2lcohol teing
the sole source of debilituion.

2. There ure cloimz of prest accracy. After 1983, NHTSA'S
ctinates oF the veeuracy of the HON tas with cespect 10 2 BAC
of 0.10% wese bacad oo the findmg of four cloes, Severml
st existed 16 douba the clalmed T7% scouracy of the HGN
test (8055 when combined with wolic-and-Tirs “¢hoss™), e most
notable heing n peculiar intemaal paradox {4}, the procity of
publizhed cxperimontal dats, and Lxk of any explanatioa of the

Paoc 136

2 with BACs lcs thun 0.13%, 2
Tt ackmowiodges @ e geveloprontal work by Thap er al.
132] but ignared during subsequent validacion sudics. Bayed oo
amests and chermical 15T data (Frgws 1), the Held subsicty mse
tind un crror Faie of spproximmely 4056 wooss peaple whose
BALs wee between (100% and 0.14%. Dok publithed by
NHTSA {24) isgicate an sven higher rate of eror {@. 53%)
2mong this prewp. This high v of uadmecable coor B

« wisvpidable 15.33].

5. Critlelamy gre met by a8 hoc axeures thought up on the spar
d’mmmimmdhﬁcmwbﬁuymh&
nevet been in Joubl With atmost Biblical solemnity the sethors
of the N3TTSA stodent manual stated that they Were fo be ased
'm;uhnﬂ:muamndmlninmdinumpmm
peandardized masmets aned only when e saodirdized clues o
wted to sswys the subieet’s perforgmace; spd, only when the
smndarityed cotaria are smployed w0 assess thar porformance.”
They afeo cioeed that the AGN 51 slone could be used w0
sorrsetly estmats whether 3 peryan’s BAC wis abave of el

scicnocd jusiive Voiumo 44 Na.3 [2004) 133 - 138
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0,107 In 175 of e subjons tested. Withour question, the HUM
o wos prosuctsd aod accepind for srand-alone wec foc the
purpese of diseriminacing: betveen BACS greater and Jess than
0.10%. Recomiy, however, proseetilons hate deen sdvised [34),
“Alttoosl the KGN tot iy an cxcellent indicalor of inpeircent,

—e-ghetest results alone o oot used 0 eomvines a jovy thar 2

defcodant wae impeircd. Combiend with other evideace of
ismpairment, Tuch 1 erratic dsiving. oder of akeohohic hoverpr.
mwhlmummmﬁdmmpufmmm
SPSTy, HGK It srong evidener of inpairment.”

There are sevstd cormpelling feasens foc :mpauhmz ois
TRunTeEL

5. ‘Trpairmen’ (o130 colled “lass of nommal ose of smeatsl sod
physical faculiies”. "not Bavisg novmal vic of mesol 2ed
physical Baculties’, and “under the influence”) descrides a simple
cvaluation bised on (1) te sex perfortocd oo the delver ot the
Gme of 2erest, (2) an ssoumnption of tw prokece of Acohol, 2nd
) an imagiced ycsponse © e sumie kst in the sbience of
aleabot, 2 cencept that necesmasily ignores other pocsible Cuuies
of appare irpairmen: such a8 fatisuc, debilinrion. dlabens or
other iNnesy, snd individaa) varialiony in the abllity @ parfumm
vous fesa.

HEGN has asver heen proffered as 4n indicatar of impainnsr,
muck loss “sn eacellent ipdicae’ Ar best i hng been
rromsdgated for e endeely differer purpess of indicating the
presence and chomical comcanizaiion of alcotol in 3 persoa’s
bmkkmnnymﬂdamdwimabmd:lmT
corcentztion. n fact. the cfficers arc ught chae when fepal
per s¢ lawk weve sdopted they would not b coquized o
~eseanlish thar the defondan: was ‘under e ifvence™ bar that
it would be “swlficient to show that the defondant’s BAC was
£.10 or more™ 135). In Jurlsdctions such 25 Taxas where palice
officers memve proficiency certificelzs and arc therefore
Beensed 1o offer oytimeny In counts. it iy bochase they have
produted doctznemted conmiatitas of actmn! wevests Jnd chemical

comcentration tests: they ore noves equiced o addoesy the o |

of sopaTEeDk n order o he comifled.

b. Aleeho! on homan breach is undezmeudle by odowr. and e
odear of 2lcuholic bovemge s 2 nttooously poor indictior of e
presence of alcobold (36).

¢ Jf ® is dependent on the prosence o absenee af glawsy o
Blood-shot eves oac must nistme the quatity of the HGN test 85
evidence shanges seasomally with the mir's polien ¥nd mid
Wmnmmkmmmmﬁ&eﬁhmﬁ
the HON larmture.

4 ‘Unsetistactory performance os othor SFSTS is diroedy
addrosses by Anderson et ol [37) 2ad io afl verzions of the
stodent nd imuracor wuinity masndiss Al ether ficld e are
indevant if the RGN cxamination reveals four or mort cluss
3nd, with the shondanng of the “decision hh,' there is 30
priedre for addessing eomposite perfonmance e

SCIERCEA. 21 . Vokae 41 NO.3 [2004) 133 - 139
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. JL Dooleer
The Hoomme $a20 Nystagrmua best: fmudutanl ackent i the Ametiin Sgurls

« Citing cmade arlviag ¥ & confinning ebservation for the HOGN

pekf i o reimarkeble mampie of cirsaiar fexsoning beaise e
ext wag eriginally desipied to diseriminaie bemaren wicohol-
induced intedieatiom med “drivinz grors [whichl moay be
seeribrtable b idpainment grher gaa eleskol inpxdradon. soch
#5 3 woman who ke jos, hod ber priree dloten ond i 00 Upset
concentrale on deiving 2 Giabetic person T meed of Insoling 2
maraad ouple preving a ciderdy wan dEvine foo caceluily,
ew.” 1381,

The Eztention re Deceive

Rssouress Tavorable 1 (he HGN Tt

Srrovsa of its pravity, the sccustion of faud mut: rot Upsn
unamMiguous, woimpeachably evid That evidence is
"Appeatix 7 iy Horitomial Gaze Nypogmur: The Science and
the Law. A Resource Guide for Judger, Prosecuiors gnd Lac
Enforcement [39). 1 poblication &Grecied toward by radars.
‘Apprmemwmdwmummmh
Uisod Sttes Foderad Gourt to demoasoaie dur the HON sz
mests the Danhert standard [40] and establish the mezit of e
battery of standardized feld 1cats in eriralnal prosecutions,

Appendlx F conming u compjlation of publitatens besded,
Poblicagons frvoerible 10 HGN. Within this ic o Tis hoaded,
O researmk shties and ardcles,’ thae i KO gubiications,
2 of which were cited ts refororess pelied vpon ln the
mmmdmmmmmqamﬂm
can hardly be sxid jo constitots & faserahle review of the bancry
or of ony af its componcn rexs, Althenzh it comsfiges
“holsreing” in the laml sense it Sows pot constinee fraud n the
scienlific sense.

The clemenrs of framd are Totnd in the content of several of e
publications dating well afier the fickd sobnicty bats were
promulgated for genersl use. Papers by Averbuch-Heller (411
Reypron [42}, Hwang [431]. e pasticulerly inrerdee in assessing,
whether the Jist of patilications in Appendiz I arg fevoutnble 1o
the TGN text. Thase publications share comumon festunss:

2 NoDe coatwas any reference o the HGN st or 1o any of is
componcat clomeats {bocaliiowa of smoalr wecking, <nd-
position Dystagmius. Or appedrdnce of mysiagmms priot i
deviaton of gaze 45° from steaisht shenl).

b. None of e outhers used the HGN o5t or any icotiflable
pracedora thas resambles e HON text of it component
clemens a5 3 dagntitic procedurs of 3% COmMIBIOS lechriqde.
¢ Mone conwins : sy raferances 10 publications that dessribe or
evisw the [IGH 1ot 1t soy of its componcol tlemens.

¢ Nowe contaima any references 1o publicstions authored by any
of ke principul surhors of e NHTSA publicdons. Southeen
Cafitornis Rosearch Instite {SCRY) publications (Burrs aod
Moskowitz seel Therp of oL} of olher pobtication: deseriding or
costmenting upon the HGN e,

¢ Nent confaias any refirmnce th oystigmus being & syrmptom
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The HofzonER Razs Nyatagmmys ek feaculent SEONeT it the ATRGin couts

ol cthanel intoxication o copsumptbion. Oné of dw papers
(Hweng) siates the seum ricchol conezatration of e persod
about whose meglical ¢onditiom jr wat writice s Zero [45),

Discussion

In approxiimicly hatf of TWI anrests, videotapes of dwe gffcer
and suspect s made At the gme of the iadfie stop, These mpes
ar: often either exculgatory or of such poor quality uat tey
bave no probative valos, end chemicn] erste performed ul a Jater
e are ool decepiable peror a5 evidence of immEicRion witlle
driving [}, Since arests are marly mode oa the bagls of
cgtcpious impairment, e svesling offlest’s essemdafly
sarebuttsble apiaion of myoxicTtion basad on U ficld sobriety
=015 i3 the qaly evidence avaSisbie o e Rate haf the suspeet
was intoxicated when Sfopped. Admissible loy watimony and
undocumented, therofore ummpencheblic dhecrvadons o
maters for the couns, but the undedying woth of the fHeld
sobristy ety falls within the pocviow of scicatses.

The me™s srgoment for the Seld cobmiaty 1osts docy noy rest on
procf of merti, but upon sl fzcer concentic wasotios - tt
thene tots haws been 36 Wadely astepted thay sast have bees
subjoeted (0 some kdnd of revicw grice o adoption i the nomy
Jucisdictions where they are psed. that somewhere alenys the wiy
somoons would bave spoited the Mazws snd ehorcomings.
Considering that the mtudent roanval was originalty consiersd w
be: 2 confldentinl state document 3ud was only oboited through

an "Open Recoumly AL requcs, silonge from o sciendfe -

community capuot be considored an endomsmrocnr of the
program. Morsover. certification by the staie it Emired o law
hfoccoment pesoancl.

Bvey §f the fiold sobudery ety failed to otrami e amantion of
scientists. pumerpuas Sypritious, enexpiainable ehanges frorm the
origion] peatocol rugpest tha! e ascreics spotoadag nnd
caforcing e wie of the 1ens Fatled 10 exarcise duc dliirence in
evalanting e for caamgle,

L Thrap stalopaxd

finding both nysmagoms eod bulznes clues [45). The proceder
was sbandoned by Andersos €2 &1 without explanation in 19R3
£248

2. Anderson of al. 2lse produced a paiem rocoguigon degislon
rabiz gt combined wilk-md-Girn chos and oystagmos chyes o
determine the probability of inwxisution [37). Tiee froceture
was the eomerstone of the o34 votil il was shandoncd withoo
explanation in 1999,

3. Aodasen e al. weviewed carlicr kborstory resuls and
produced estimaies of the relatakicy of the ivdividus! wss (46]
Tha wnining aricgols discirded 1be fory that theas values were
epimirey and sudents were faoght that ey shouid axpaer the
SATE Fslia in fcld ase [47].

4. Cosiadictory chauges in (he WET proccoures woe
Incorpomaicd withnut cxplanation.
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u, In the repory issued by Thorp ¢ a6 3 tavent accampanied
the walk-end-turm sert nodny that it mighs aot be suitable for
subjecss over e aze of 65 (48): in 1992, thar smimbiliy
prafila wos chaoged to 60 voam of age aod mocs than 50
pouttls overweight ({97 in 2000 me ocigindl paramelers were
Teadopted (200,

b. For the one-Jag 7rand tast, the 1983 Thorp ot al. covess was
for sudjrels gver the e of 65 of more than S0 pounds
overaeighy [48): in 1992, the spe ctaaged 1o 60 yooms of ag:
thd the eivesr about subfests more than 30 posnds
overwaght remained [29); in 2000 the opc rotusned o 65
vears apd it weight waming was dropped [200L
(Paraduxically, each of the aftered statetoeots was profased,
"The adginel rescarel Indicored* which appoacs to be a
referenee 10 age 60 and wo weisin complderation [495.)

5. ‘Tbe physical sty parameters bave dheo chomged. For
example, earlier versicny of the tosigisg mantisle Gastrucioe and
tidlent) insigied ot the walk-and-tem tesd requited a ‘clesdy
vigibie® Hoe [19§: the lntest version omicr i reguircmene, 50
mos subjocs being toted in e feid am sow walkng (and
ccensionally stcppiog ofF} invitibie, imappary lioes.

& ‘The origingl docuthenm weee guie specific ot magers of
procedyre and condidoas, bt the curren pobikeations say dar
the eflect of indivelus] officers dmoging thesc paamenrs
siotld be icft 10 a fay juty 1o dectd2 (may have pome effect on
the evidentuy weight Siven 1o the remdts”) T20) aimonsl: they
provide na informalion 1 2uide lbe evakntion pmeess.

The subsiagce. of (raud ks demonstable: the molive ic
sperulative, In chils instance. one other salin: fot may providea”
clue addressing mobve: Thugp o al < o 1974 NEISA
publicaticn stadree, thar the dovers aeresied for DWI had an
average binod aicohol conconrmuon of 0.17%. and maed thar
1be s0af of the progesm in which te HON o5t was developed
awns dioested towand sesing that value Jowersd {50]. Twn deeinles

sewoney, oe o

cﬂ'mmwedb}mefeduﬁmdmylonlm
{Figare 1).
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