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F{uman NeLrropsychology:

An Cverview*
Artlutr !fiacNcill Iiorton, Jr, and

Atrtattio E. pucute

HISTONICAL CONTEXT

Ebbinghaus r"rr{,.1Tid-r.u yu:rrs rgo rrr:rr "psychorogy rr:rs a rorrg pasr brrt ashorr hiscory." fhc samc courd br-s:rirr nt'#,".priJilily, Arrhough irshisrurl' cirn bc traccd to rhc crccks, ir w* rror urrtil ,i,. trri r,ojr or rhis cc'rurythat rhc disciplinc hecarnc org"nirr.i .n,l ,ri.riif-;;;.;;:'''

Euroasian Contributiolrs
Ttre rarlicst nrirrcn rccords r:f ntrcnrprs ro rocarizc ncurar (unction arc datcdbcr*cen 2J00 a.d 

,3goo ".,r. rw"iti,, rgTt). Thcsc rccor.Js co'tain r,c-scriptions of 48 ccsclristorics-itv'l'i'g brcin ,iouro. in ro-r. reccrr trisrory,, inclivicluals suclr as,An.rrcas vcslriusitsrq-rsrq) bcgan to anaryzc ncuralanatomy rnd frrncrjon.morij sysrcnraricalll,. N.r.rrt,ri;;;; i;rrm l(cnc Des-carrcs (1i69-r5J0) wrrn is r:rcdircrr r'irli firsr p"p"i.ril"g rhe norion ofnrind-body clttatism, as wcll 
's 

rltc locnlir;rrion of frrnction. TJrc Llcalization ofrhe "sc:rr of rhc sour".ro rhc ccrrrrlily rocrrcrr, ,i;;r.;rilgh'd rcnr:rinsclassic. conrinuing rhc frcnch.rra,rjrior,, r,auj Ilrocl (rs24-1gg0) forrr:rvccrrhcprogrcss of an :rPhasic placcd unclcr l,ls c:lrc ar rhc liccrre, a0 rsylum ncarParis. By mcriculous obsc.rvariorr nncl an cycnrual lutopsy in lgl4,Broca was
tf)r. Horon'l conrrihution lo thir chaprcr rvls n*i,h"il;;;;ri-o, in,ro*.,ncnr hy rhc vrrc',u lx*,lir*1,:t":acirv 

as r privrtc cirircn and
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ablc to concludc that aphrsia was ncirhcr a losr of rncnory nOr a nruscular
dysfun:tion. Instcad, loss of spccch could be dirccrly artriburcd ro uaurna (irr
tlris casc, a tumor) to thc basc o[ rhc third frorrnl convolurion of rhc le{r
ccrcbral hcnrispherc.

Picrrc lrloursns (1794-1667), a powcrful opponenr of thc phrcnolo6y movc-
mcnt as cspouscd by Gall arrd Spurzhcim, could bc considercd a (orcnrnncr to
modsrn cxpcrimental ncuropsychology. By dcvcloping ablation (i.c., lcsion)
tcchniques, f lourcus proposcd ons of thc firsr viablc nonlocalizariorr thcorics'
of brain funcrioning. Durirrg tltc twcnticth ccntury numerous ncuropsycholo-
gists havc conuibutcd to thc dcvclopnrcnr of rhc ficld in Europc. Morr norablc
of rhis grorrp is Kurt Goldsrcin (187E-1965), who cvaluared thc effccts of
rnissilc rvounds irr soldius rlrd nrilitrry vctcrans in Cermany. Using thc casc
hisrory rpproach popular with Europcxn neuropsychologists, rhc Russian A.
IL Luria (1902-1977) sysrcrnarically obscrvcd aud intcractcd wiih numc(ous
brain-injurcd individuals prior to {ormularing a functiona. thcory of brain
funccioning. Luria cogcntly argued for the irnportrnce of individual bnin
systcms in thc organizadon of cornplcx psychological activi:y.

Nortlr Anrerican Contribucious

Although thc dcvclopnrcnt of ncuropsychology has a rnorc rirnc-limitcd rradi-
tion in North Amcric;r, tirc field has bcnc(itcd from th: contributions o[
nurn€rous cmincnt psychologisrs, Onc oI thc first to contributc significenrly
was Karl l.ashlcy (1890-1958), who pcrformcd nunrcrcus ablation srudicr
(mainly of thc visual cortcx) whilc at drc Univcrity of Minncsola, thc Univcr-
liry of Chicrgo, rnd Huvlrd. In conkrlt io th€ localizarion tlrcories of thc
day, Lashlcy propt;sed.the radicalconccpt of cquiporcnrialiry of ncurot rtruc-
turcs. Rogtr S1:crry, areociatcd bitlr California Tcchnological Univcrsiry,
pionccrcd thc splir-brain studics in humanr. In tlrcsc sludicr, Spcrry and
colleagucs (nrost notabiT Garzaniga) cxarnincd thc hcmisphcric luncdon of
indivirJuals ruho had undcrgonc a cornrnssu(otorny. ln 1982, Spcrry was
rcorgnizcd for hil pionccrinil cflorts in brain rcscarch by bcing awardcd ths
Nobcl Prizc.

Applicd ncuropsychulcgy in North Arncrica is oft:n uaccd to Ward Hal-
scad who, v'lulc at the Uuivcrsity o{ Chicago Mcdical School, adrninistcred
psycbomcrric tcats to individuals rvirh froutrl lobc danrage. Hii rcsuls, thc
basis o[ his thcory of birrlogicel irirclligcrre, su6g€st rhat damagc to thc frontal
lobcs roults in gencrat r,:duction of adaptirc :rbrlitics. Onc of llalstcad's
studcnts, Rals:h Rcitan, wes irutrunr*ntal in furth:ring Halstead's conccprs
and rraorlaring rhclc idc.rs into a psycharnctric battcry of t*ts still widcly uscd
roday. Harrla6c arrd Tclzrow (19S2) rcccntly rcported thc rcsulc of a survcy o{
158 ncurop.rychologists, who indicatcd tha: Reitan ranks as thc individual
who has maclc thc ruost significanr cont:ibution to rhc ficld of clinical
ncuropsychology sincc 1940. Thc cutirc Rr:itan battery (c.g., thc Halsrced-
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\cit:rn Ncuropsyclrolor;icll Brtrcry) rvcs rcpgr.rcrl ro bc thc fourth mosl frc-qucndy uscd ne.uropsy'chrrlogica! uscs':lrcn; rool [,], rtri, srimftc. Mrnl qrr,e,
living ncurolrsyclrolollists, tuo nurnrr()us.to nicnriorr, arc coniinuing ro nrakcsignificant contributio's to rhc field arirr ,b.;i;;ii,;;;*r. ,r irriirto.y.'-

CONCI]PTU ALTZINC H UMAN NEUROPSYCHOLOGY

In pursuir of conceprual_clariry, rhc fottowing brief dcfinirions are providcd.
Thc rerms to bc discusscd havc-bccrr rrscd jn i.llosync.rric f,. , ion uy nun...oo,
a.urhors. This pr:rctice has und<,utrtcr{ry dinrirrisrr.d ,1," 

".,n.frucl cleriry ofthc issucs. 'lb tl.rrc, satisfactory ,ncthois of corrccringirJr li-,"",i.n lrayc nor
bcen developcd.

Ncuropsycholog y Dc(incd
whilc diffcrcnt autlrors li.rvc ,rrlvrncc<t lnuhiplc dcfinirion.r of ncuropsych,lo-
tiy, in thc conrcxc .o{ .tlrir chaprer rrrc foilowing dcfjnirion was sclccrcd:
'Ncuropsychol.gy is rhc scicnrific srudy or uraln-bciravioi rclrrionships,,(lvtcicr, I974't.

sornc limitrrions o{ this dcfi'irii:n will bc notcd. lr faits adcquarcly ro
addrcss rlrc mrny f iclds of ncuro|rycl,obgy rh:r havc dc".lopcd tvci rlrc yc.rs
(Davison, I974; Horton,.v'cddrng, tc pliiy, lggl). iri", irl..ouarcrar arcasof rpccch pathology. and ptrysiolo;iicar pifchot"iy ."rii ."siy r,"r. u..n
incf udcd in rlris dcfinirion, irrho.,'gh-rl-cy iriil nor ul.aeiirrJ (M.i.r, r974,r.
ln ordcr to providc frrrthcr clrrilirtrion,'rhc followirgr*rd 

"iit 
otf., a bricf

survcy of sorne sclccrcd subficlds of ncuropsychologi .rini..r ncuropsycholo.
gy, orpcrinrcnral ncuropsychology, bchiviorar niirrology, and bcliavioral
ncuropsychology.

, cltlc1l neuropsychology is rhc 'application of orrr undcrsranding of human
brarn-bchavior rclarionships ro clinical probrcms,, (llortorr, v,eddirig, &. l'r ay,
1981, p. 59). sinrilar to rhc.dcvcloprncnr of rr,. cri,ricai fry.l,"to-gir, .r'"profcssional psychologisr wirh ipecirt psycn,rnetric and prychorhJrapcuric
cxpcniec in rhc g"'ncral arca of p;ychopirhorogy, rhc r:rinicrr'ncuropsyil,olo-
gisr is e profcssional psychorogirr wiih diag;;idc rkiils and pryiho-"tric
cypcnisc applicablc to bchavior;rl dysfuncrion asso;iarcrl wirh ccnrral ncryous
syslcrn dysfrrncrion. Jusr as carcfuily vatiJarcd lrrtl rilgrrrously standardizcd
psychornctric inrrrurrcnrs srrch .r rh" \\/schslcr L,rclilgcncc scalcs (wAIs,
!/Als'R, ctc.) and .Nlirrncsota lvrulriphesic l,crson.rliry In-vcnrcrry (lvlj\{l,l) arc
strongly associarcd rvirh 

.clinical psychokrily, rhr: l{alircarJ-Rcitan Ncuropsy-
ch.ology Ilarrcry a'd Luria-Ncbriska Ncriiopsyclrology Barrcry arc irrcntilicd

:,:h.liii.llncurur)\ychology.'rlrr cmphasiion p'ychl,ncrrrce'is in rargc parr
the rcsulr of rhc conrribution r:f lr.alph lvl. Lcirin.

Experi,,tent.rl neuropsycltology is ihc "clucjdation of basic Srairr.bchavior
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rclationships' (Honou, Vcdding, & Phay, lg6l, p, j9). Ukc cxpcrimcnral
ptychologyr cxpcrirncnnl ncuropsychology hrs a pri,nary focur on rhcorctical
qucstions rathcr thatt.practical applicaciont, Duc ro rhc narurc of thc quc*ionr
most oflcrr addrcsscd, cxpcrirtcntal ncuropsyclrologisu oftcn usc nouhurnan
subjects. Thc dcgrcc of gcncraliry of basic ncurobchayioral rclationships dc.
pcuds upon rhc spccics and arca of p.sychology undcr srudy. For cxarnplci sincc
drc highcr cortical functiort of lrnguagc only achicvcs irs tutt cxprcssion in
human bcings, it is difficuk ro concc|rualizc r rruly appropriarc lronhuman
rnodcl for srudy (sce Tcrracc, Pcrifto, Sanderr, & Dcvir, ig7g, [ot funhcr
clucidarion orr rlri* issuc).

Behauioral ncurology is rhc rhird eubficld of ncuropsychology. Likc clinical
ncuropsychology, behavioral ncurology ir conccrncd wirh clinical applicarionr
of scicntific knowlcdge. Howcvcr, unlike clinical neuropsychology, behavioral
ncurology utilizcs a qualirarivc, inruirivc approach; by contrasr, clinical
ncuropsychology is sc€n a6 morc psychornctric and quanrirativcly bascd.
I{orcovcr, bchavioral ncurology urilizcs a morc traditional mcdical casc srudy
approach, ruch as that cspouscd by A. 8.. Luria (19731, ro rhc conccprualiza-
tion oI ncurobshavioral phcnorncnr. Thir approlch, of cgursc, acsurncs thar
rhc practirioncr has considcrablc clinical c,rpcrrisc as wcll as a thorouglr
undcrstanding of ncural strucurc and (uncrion.

Dehaviorpl uutropsychology ir a rcccnr addition to rhc principal subficlds of
ncuropsychology. Florcon (19791lras offcrcd rhc lbllowing dcfinition of bc-
havioral ncuropsychology:

Esscntiatly, bchlvioral ncurepsychology m.y bc defincd rs rhc epplicarion ef
bchavior tlrcrepy tcchnigucs to problcnrs of organicllly impaircd individuals whilc
uring r ncuropsyclrological astcssnrcnt lnd inrcrvcnrion pcrspcctivc. This rcat.
mcnt philosophy rsccrs thar iuclurion of dau frorn lcurop',ychological aSscsr.
rncnt ruatcgicr rvould bc hclpful in rhc fonnulation of hyporhcsg rcgardirrg
aorccedcna conrJirirrns (cxrcnrrl or inrernal) lor obscrycd phcnomenr of pty.
choperhology. (p. 20)

This new rrca sf rcscarih and clinicel inlcrest combincs scgmcnis of borh
ncuropsychology and bchavior rhcnpy. Dcspirc a focus upon applicd aspccs
of ncuropsychol,.lgy, bchavioral psllsopsychology may bc calily discrinrinarcd
from thcse rclar,.'d subficlds of ncuroJ,sychofogy by iri rclinncc upon bchavior
drcrapy rcscardr fr:r its trcJt.'ncnt rcu'hniques. 'Ihe ma;or cmphasis of bc-
havioral ncuropsychology is upou fic problcnr.l of managcnrcrir, rcrailing,
and rchabililation, In arnrralt, rhc rubficlds of clinical ncuropsychology arxl
bchavioral ttcurology arc both ttrongly rrsociarr:d .riirh thc priblerns of dif(cr.
cntid diagnosie. Frrnhcrmorc, ir should bc clcar irar cxpcrimcnral
ncuropsychology can bc casily scparatcd frorrr r:liuic;rl ncuropsychology, bc.
havioral ncurology, and bchasioral neuropsyr:holog/ by rhe ipurco r&arch
eirns oI drc formcr end tltc rnorc clinicat ln:rrr of thc lattcr.
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Humut Naroprychology: tn Ovcrvit,v

Examinarions of sonre trcn<Js in bcrraviorar rhcrapy can hcrp rlcrincnrc rlrcscopc of bchavio*i. ncuroPsvchorrgy. Bchavi"r;lr;;;;y;;n't. ,.rn as havingdcvclopcd tlrrcc s:iric'r trcjrrds. 'fl,.s,. e,., in ordcr .rf';inporr"ncc, bchaviorar,cognirivc, and affccrivc.llascd o'rrrc,"rt of-V";r;;i;fiii;ski'ncr (l9Jg),and othcrs, bchcvior rrrcrapl, is bas*r upon rhc prt;.:ipr;;fint bchayior is afirncrion o{ conscquc,,c., ,,i.J urilizcs rcinforccrncnt as a maior conccpr. tnconrr.srr r'c cognirivc rrc'd i. hcrravior thcr:rpy i, ;i ;r;;; rcccnr vinragc(Mahoncy, 1974).'llrc cognitivc rrcnd posrul",.iit,o, i"r.i*j varlablcs, suchas thouglrrs and inr.rges, sliout,.l trc sccn as lcgirimarc;";;;;;" rhc funcrionalanalysis of hun*n 
lcf gvlor (trt:rh,rncy, l9t;t. n.;;;;,d[ ,;:,rrt in bchaviortlrcrapy has becn a subjr:.cr <,f co'rin'irrg confroycrsy (&cck fic lrt;l,;il;;;Elfis, 1979; Lrzarus, 1979; Wotpc, ti7l1.,

Tlre affc*ive rrc.ij in Lrr'rrlvior ir,.r,,py has a rnost curious hisrory. somcwoutd drrc rhcsc trc'ds fronr rhcca,rv work 
"fl;;;;i voii., 

".o. 
(r97g),rhc sourh African psyclriatrist rvlro is crc.lircd *iil rlJ.irot'iii,*.n, of clinic:rtbehavior thcrapy. His,rcchniqucs of s1'stcnraric dcscnsirizarioi ancl asse*ivc-ncss rraining havc,,i'iargc pan, cprrrked rtrc clinical brr,r"i"r'rr,.r"pt;i;";.rncnt. Despirc worpc'r. ionrriburigr, rrrc affc*ir";;;;';f his work hasrcmaincd unapprcciutcd. Morcrc"",,rly, howcvcr, rlr"rc hrvc-bccu indicarionsof incrcasing inrcrcsr i' affccr t y Uct,avioi ;,r;6il:- 

u*b Yt

Brcin Damaga/Cuebral Dytjtntior
A criricaf srarring poinr in rrrir vorunr: wourd bc to dixinguish rhc rcrms braindamage and cercbrai trydunction. .rs is ,u"[ rrno*ilT;;;;" rcsion is apathological rlrcration of brain rie*c. ln- al,no$r orr i"r., ,,.urodiagnosticrncrhods can idcnrify rhcsc incide,,.., of ;;;;; .r,."s.'ir.in lcsions.Flowcvcr, classificarion of changcs in brain physiorogy ,h;;J;";, rcfle*ed instrucsural modificErion is a rnorc co,nprcr lt*.. n* ;;;i;,;, opcn hcadinjury causcd by a gunshor wounrJ :rcirry rcsur* i",,i"rr*l"i'bl"in dun,ug.;ycr obvious srru*urar brain changcr oaussd bt r";i;;;;;il;;."rd cscapcvsificarion bv manv ncurobioricdicrt Jiagnorrt ;;;;;;;ro'1no*on ecWcdding l9E4l. Somcrirncs rhc rcrrn ,,,:uE^'fi;rr*rir*r'i prefcrrcd rodcscribc sirurrions in which functionat changcs iiJ rlr"i,"au-, ,t,. issuc ofstructural changcs is not yct clarificd.

Organicity

fn rlrc contcxt of adr.lrcssirrg ilrc propcr urage of brein detnage and cercbrardysfuuction, sonlc corr,nr",ris.rcgirdini; the tcrm orgonicityarc appropriarc.Dayison (1974) has su1;gcsrcJ rhc follrwing:

Tlrc.arnccpr includci ''r:1::"",p,i,rn rrrrr any and-at rinds of brain damagc re:rdto sinrilar bchaviorr, cfricrs, and rhrr >crriviorar diff;;;;;;;i,[ rnc brarndamagcd.arc du: p,in.arily ro scvcrit,v cf trarnagc .na ,o pr.n,or-ir-rd"pcrronnti.y
charrcrcrisdcs. (p, 14) '- r""'v'v'J t'
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rhc gluiRole.nrialiryloculizarion dc-,:*,, jj. rhc Unitcd St"c.r, with failand Wcdding (l9g{):
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bcqui,i,...rui.("+#:lii*:tii',ll,ryi..;,-,1;lrij:nl#rill;lt
nccd for addirionsr rtrir *iiii'r.g.ia"lr *ur* oI vrrirdon. (p. r2l

Dcspirc thc limirations of .rhc .on..Orr,:l_orranicity, it has dcvclopcd as an^'o'c3(cg0ry (ori1']" rr. ru*,iJn.il'1,1'1'*,i. paradignr for dccadcs. Thc;,T'.ff#:'"? :,i:: ilil' ffi |;"#ffi :L 
## ?i, l h. *" il; ; ; ;;

DSJVI III Caccgoric of Organic Menal Disordenvirh :hc dcvcroprncn,.of rb: I)iagnostic aud sratisticar Manuar (DsM) by thc

friiqi,',il:l:1il""1il'.T;;1ilil ji1;:in,h;;1;iui,ilTi..p,.nccby,hc
s).s rcnu. rh c D 5 M h a1 
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Ons€t altsr ri5 - senil€

barbilurolo.
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arnine, PCP, holiucinogen.
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FIGURE 1.1 A basic ,Jccision trcu for drc diffcrcntial diagnosis of organic nqntal
disordcrs according to rhc DSlvt lll.

As Figure 1.1 indicrrcs, the rnort reccnt vcrgiJn of rhc DSM is tlivirled inro
lwo scctiorrs b;t:.;ed on whcthcr ttrc bclravior rr etiology of rhc bchavior is
found in thc rncntsl disordcr scdtion of rlrr !florld Herhh Orgarrizalion's
Iutcnntional Clrcsificarion of bi*uscs--Nr)r b Rcuision--Clfurical Modiftcn.
tior (ICD-9-CM, 1978). Thc largcst nurnher,rf dilgnoscs fall undcr $ccr;on I,
thosc behaviors or ctiologics lisrccl in thc ICLJ-9-CM. 'lhis sccriou is sub-
dividcd into rwo nrrin catcg,ories. f;irsr, demc'u,ir corers disordcrs rclarcd to "a
loss of intcllcctual abilities o{ sufficicnt sczcrity to intcrfcrc widr social or
occupational funcriorring." Dcnrcnrias dcvslcp (l) prior to tlrc ogc of 65,
prcscnilc, (2) aftcr tlrc agc of 65, scnilc, r (3) bcctusc of an infarct (i.c,,
nccrosis drrc ro circularory otstrrrction), l'ccorrdly, r carcgory cxisrs for sub-
slancc rrsc disordcrs th:rt aff.'cr ccnalnl r.,.'ryo!rs s),srcn't frrrrcriorrirrg.

Scction 2 contair,s dilgnorcs for wbich syndronrcs or criologics are not
notcd in thc prcnirtal disordcr sccrion ol ICD-9-Ctvl or arc unknown. Addi-
donally, this scction ic oftc,r urcd whcr, tlrc ryndromc't criology ir dircctly
rraccablc ro a plrysical disordcr alrc.rdy listcd in Axis ltl of tlrc diagnosis. Tlre
maindiagrrosesarcdcliriunrnnrJdcrncrrria.

Clouding ol r:onsclousnost wih

Drug.rolatocl neural irnpalrmsnt

0slirlirtn, dsntuntia, arnnoslh: Synrlrome. orgaltic dglusional

syndrorno, oroanh: llallucinosi$, o,ganlc alloctivo tyndfomg,

nalalod ilisorders: 0.9,, Dcritophronfa, substanco
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HUT1AN NEUnops ycr{ol, g-qy. $ryD TRADTTTo NALMEDICAL SPECIAIflXS 
..'-

ukc orhcr fierds of p.syc1r.rogy, ncuropsycrrology ic rcrarcd to and oftcrrconfuscd rvirh mcciic,rt 
'.irr.;plTu.r.'L'r,.o,,g 

working rerarionsrrip and anundcrsrrnding of trrcsc':ll,:i J[.;prr,t* arc crid..r ro rtrc dcvcropnrcrrr ofncuropsychology as 
_a scicncc and us u profcssion, rirl .on,rrrion betwccnncuropsycholog.y nnd thcsc tliscigrli,r., 

"ro." frorn a nrir",,J.rr,rnding of ttrcrrainirrg a'd scrpc o( thcsc ,tt.di.ui ,p.iatries. This mirr"a"rr,.,,,ring can, int';rrgc parr, bc atrrib'tcd ro rhc ri'rirci ,,".r..ii*ii,,;';;;;psychology 
byrhc gencral urc<Jical conrnruniry irf. n *fror, lgg3).

Neurology
'f'c hisi''rricar vi*v.oJ psyc'orogy, .in gcrrcrar,,rnd rrc.uropeychorogy, in parricu-lar, trudirionaty rrcrd l,! r,.r.roiug;srr"i, ii,nitr, ,u it,"i'ou',ii*.] o, Grcc^bcrg(198J): rvhire trrc br;rin is inrofn"J *i,r, rr.r.,o";;, ilff; trrc sourcc ofbehavior. This appcars ro h.ay.c u..,t .tp-.i"lly true for higrrcr-ordcr bchaviors.As a conscqucncc, a spcciarisr in trrc..irn.*.of u.hlrilr'J"ra onry offcrlirnircd cr'rribulion* ro rrr. ..r. oi-ii,. ,,.urorogi*iiii"ro.ir"a paricnr.. Ttris Jimired pcrspccrivc rl i.olJrr"ranirhins-;ilr;;;il';;" bcins madcbctrvecll tlrcsc closcly,relarcd pi"r.rriour..t'dlcd, i, irl.,'"rcoru''n f.rpsychologisrs ro rravc'crir',;.rt opp,;ni;.,;r in dcparrnrcnts .r crinics o( neuror.ogy. This dcvclop'rcrr r,., ,r..,,rr.; ;;; ;;;, as a funcriori ,l ii. ,,".,r for cxpcrroprllon .n issucs .f bcrrarior rerarcd io cenrral ,crvous ;i;;";, functio'ing,cspccially highcr corrical funcdoru. nii* r,"" u.;;;rr,;:.iiuri,,g ttrc rasrsevcral dccacrcs si,rcc ncurorogv l,or ru"..a^ir"1ii;;;;';;r6i'"r 

1an.r onccinscpara trrc) pJ'*)cr, p'v.r,ia tii. il;il Bh.ir i yriir'r"ffI?,, 
r, u, ncuroro.gy has slrifrcd irs .rr.pirasir ,. ;.;;;,p;"]"r n.r"o,,, systcm cffccrivcry, ignrr.i'g bchavi'^l abr,oirn.rri,i.r.lt nlurffi conri'uss i"a..",r,l.rizc cornprcxccnrral rcrvo*s sy$rc* bcrraviors, ,tt. u.iiopry.t"ils," ;.iil.iu,inu. prayinga criticll rolc for drc ncurologisi.

Neurosurgcry

Aldrough the ncurop5ychologist is basically i'rcrcsrcd in thc quantificatio',dcscriprien, a'd r"rncii;rrion'oi Url,.,i"r' ;rro"i.rJ *iil ilil darnagc, animplicir inrcresr has bccn rt 
" 
.*ioriJ to..ii*rion ;rffi;;;rar dysfunc-tion' The currcnl s&ltc of *piriccfl"oir"as. indicatcs rhar wSitc nurnerouscdvances havc bccn ,n.d. iniii piiJr,#-* r;*u-,rr", iorir", invcsciga-

fi tiff 
gff .!; i':i?i i.; i J;1:i':*'|;;:;u 

mc n tc d * "" u"r*. a c."p tu'r.
qi,,rii.;;;;6;;_,d;,-i;iil;,...ilillf T;"1l:l.1lil,i:f ;:1,:l
::.1;Ifi;.fll,il1",t-to dcvetop ;;;; sophisricarcd ,io 

"na 
,.oro i*
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Fronr rhc standpoint of scrvice to thc ncurosqrgcon, a ncusoptychologisr can

providc valuablc sssistancc in thc documcntldotl of psychologiccl dysfuncdon
drre to ncural inrpainttcnr (Flccntrn, 1981). Spccifically' ncuropsychologists
crn providc docurncntation nf bshnvioral dcficirs bot[ ptesurgcry ind
posrsurlicry as a mcans ro (l) dcrcrnrinq sh1pg61 linkcd tO sUrgicnl ittrerven.

iion, 1b! ch:trt rhq coursc of ucural dysfunctiOrr over titnc (c.g., tUrnor growtil)'
(c) arrivc ar a prognosis of hchavioral dcficicncics, and (rJ) cvrlu;rrc rhc risks

and bcncfirs ro bi dcrivcrl frorn srrrgical inrcrvcnrjon. Ofrcn ovcrloolicd by

both disciplincr is rhc rolc of rhe ncrrropsycholog,ist in tlrc rchahilitative pro'
Ccss. Cousidcring fhc inr,:tsivc, tronpcrsonal nafurc of surgcry, Couplcd lvith the

limiradons of rhc ncur(rsurBcon in norrsr.rrgical rch.ibilirarion, bchaviorll
ncuropsychology plays an itnflortnnt rolu in thc rccovcry.proccss. llcyond

dcaling *irt, pii*rrlissucs rciulring fronr rhc acrual ncural impairttrcnt, the

ncuropsychologisr Can lssist in dcaling with thc lccondary symptoms- (e.g.,

dcprcision, surgical rccupcration, trclrnlcr.rt conrpliancc) as rvcll as rvrth family

isrucs (c.g., r"arljustntcni, supp6111 (scc Cl"rprcr l2)' Finally, an cmcrging rolc

of thc ncuropsyclrologist wirlrin nculosrrrSrry il rhc asscltm(:nt and trcrttncnt
of prin.

Psychiatry

Onc of chc mosr import:,nr roles of the rrcuiopsychologisr in psychiErry_has

bccn rhc .liffcrcndrl diagnoris ol org,rnic and lunctionrl disorders artd of tlrc
cxie3cncc 9f ncural impairnrcnr irr lurrctir.tnll disordcrs (cf. hrcntc, llcidclbcrg'
Sanclcrs, & I.und, 1982; Ross dc Rush, tgEl). Ccnsidcring that thc Psychi'
arrist is incvirably intcrcstcd in bblravioral dysfunction, thc ncuroPs)'chologisl

cgrnc$ as closc .r ony plolcssionrl rc bcrrrg ablc tc, providc pcrtincnt iltfortna'
rion in thc diegnosis and trctuncl! o{ thc ncurologically irnpaircd prticnl.
Thcrs ur. s"v.til areas that warrtnt at:rtttion, including psychietric mxni{csta'
tion of ncural ir,rpairrncnr ond psychr;rrric basis for ncural irnprirment. Of
incrcating imporrancc to thc piyihiarrirt working with.ncurolcptics is. thc

ass.ssm.it of ncurobchaviorel functioning associatcd with drug mcrabolism.

Bchavioral intcrvcnrion wirh brrin-drmagcd individuals manifesring a corn'

bination of ncural and bchavioral dcficicncics (c.g., dcmcnda) is an arca in

which rhc ncuropsychologisr can cffcctivciy collrborate with drc psychiatrisr.

This is cspecially importanr when thc ncuropsycherlogist has training in a

particular subspccialry such as vocationll rctraining.

Rehabilitation lr1 edicins

Although rchabilirarion nrcdicinc har only r.ctndy- bcell linkcd to

n"uropiychology, anatysis of the function and purposc of rhis ttrcdical spccill'
q prorid.r suggcstioni fo; inrcra:tton.'Il,: Primrlt funcion of thc spccialirr

in rchabilitatiJn mcdicine is to lrclp rhc prticnr tcturn to normll functioning

aftcr an illncss or injur;'. Vhilc ttiiifune;ion str.rtnindy $u88csl5 dcaling with a
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widc varicry of phy.sical problcrns, rhc speciatry hal rcndcd ro fofts on chroojcdiscascs. Thc rwo discascs thit rravc ,"".ir",r cn,,rrd;;;bi;;.nrioo havc bccnrnovcmcnr and crrdiovarcurar dirordcrs. lr rhc iorrni;;i;;il.psychorogisr
can assisr in diagnosir16 nnd followins rhc coursc ;d il;*rr'roi glnii.imotor 

'{ysfuncrion, including.fin., nroior corrrrol. ln thc iiii.r, tt. ,curo-psychologist proviiles diffcrcnrial diagnosis of suokc ."Jirr"i.l disordgs andfuncriorral probluns.

. 
Thc.ncuropsychologist can play a significanr rotc in rclaring ncurobchavior-al fi.dings ro.rlrc prcdictio. of *lo.",t,i"t p;;f;,;;.r. e'rir"ur.m rrrat hasIong bccn ncgtccccd bv,ncuropsychotogisrs f ;t,. i;;;;".lli rrJirrullirii"

workrncn's cotnpcr,sei i on a ni iuci.l i..;rii;;;iil;;;:ib 82 ; pucntc, inpress). 
:

r

HUPIAN NEUROPSYCHOLOGY AND SELECTED
NONMEDICAL SPECIALTIES

In dris scction, artcntion witl bc dcvotcd ro four nonnrcdical specialics: clinical
1vctr,ol.ou4 hcaldr psychology, cducario'at evaluarion, 

"nJ "-o...ionar cvalua-
sron' lt ts ot coursc acknowlcdgcd that orhcr nourncdical spccialtics coutcl lravcbccn eclccrcd for discussion. unforrunarcry, ,p;; il;ilJn aicr.tcd rhatdifficulr choiccs had co.bc madc and, in'ri.'ojini*;a;h. aurhors, drc
nonmedical spccialtics sclcgcd wcr. ,noir rclcvantio rt c pr.a-i.. ana stuayoincuropsychology at prcscnr. 

i 
r -- --

Clinicat ltsychology 
,

Just.a.s clinical psychology cmcrged from rh-c intcrfacc of psychorogy wirhpsychiatrv, clinical ncuropiychoroll,cmcrgcd frorn ,rr. in,.*,I.J;i;;t;fr"H;
and ncurology. Thar I lo lrt, rhcJarticiar probrcrns ,lr"i.r.r..ncounrcrcd
by psvchiatrisrs in cli'icar,pracdic *.r" ofr.,i-rh;;;il-il ,r,. clinicalpsychologist. To a dcgrcc, *i. oss.sr*.nr dsviccs tl ot ,rotr.a 

"n.l 
prorp.rJ

:.ln:l trychology 
wcrc dcvorcd to diagnostic irsucs o( virar irnpo*ancc ro

Psychpursr5. For cxamplc, thc Rorschlch,- Thcrnadc Appcrccprion Tcst,tffcdrsler. Inrelligcncc scalcs, }rinncsora Murriphasic p.;;;;ri; Invcnrory,
and Bcndcr-Gcstah Tcsr arc.pcrhaps a ctasdcal rclcction tr.uuii, wailis, &Princ, 1971), As a ba*cry rlrcsc tcsrs had both poriti"" onJ-n.g.,i"c con.
scqucnccs. on t:. p.rsirivc sidc, rhc rcsrs rrid an admirabrc ;ou it *r..;i;;appropriarc cendidares {or psychoanatydc rhgrapy. sincc lomony y..., *r.majoriry.of psychiarrisc irvc bccn anriyricalry'oricnrra, rt, prlrision of a

:llfl':L;rbtc prcdi*iou or r poricnis rikciihood ,;ft.d;rofitabry i'm$ rfp.c ot rhcrapy wes clc,rrly of grcar valuc (Horron Oc Wcdiing, tlE+;.
. 
on thc nc.grtivc sidc,. rrrc crirl,r*sis on suirabiriry {or psychoanaiyrc psy.

cborhcrapy had dclctcrious cflccts on rhc arriioi^.n,'li'.-olprchcnsiyc
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asscssrncn! ptoccdures for orhcr vrricrics of prticnr such es thc brain dam-
agcd. In sinrplc tc(rns, brlin-dlrnagcrl or 'organic" paricnr wcre not sccn as

appropriarc for individual analytically oricnrcd rhcrapy; thcy wcrc idcnrified
as e class to bc cxcludcd wirlrour carcful attcntion ro rclcvant prramctcrs or
conccprual paradigms to cxphin faccrs of brain injury.

Hsalth Psychology ,

Formal dcfinidons asidc (Stonc, Colrcn,6c Adlcr, 1979), onc Jnigh( con$ruc I
working dcfinirion of hcalrh psychology as "psychology applicd to mcdical
complicarioru and spccialrics." Virhin thir workiog definition onc scss that
ncuropsychology crncrgcs as thc branch of prychology that attcndt to thc
problems of ncurology.

To bc surc, all hcalth prychologists arc not neuropsychologists. Converscly,
tlrc proposition that all ncurop..ychologists arc hcahlr psychologists is onc that
will cngcndcr spiritcd dcbatE, lf onc acccpn thc aforcmcntioncd dcfinirion of
hcakh psychology as psychology (scicncc and profcssional lcnowlcdgc and
skills) applicd ro mcdiol spccialrics (including public hcalth as a nredical
spccialry), thcn thc conclusion cyolvcs thar hcalrh psychology cncompassc$
ncuropsyclrology.

It is, of courEc, acluowlcdged that sudr a conclusion is nor cndorscd by all,
bur srill thc conclusion raiscs somc crucial poinrs. for cxamplc, a tnajor focus
in healrh carc is cosr conrainmcnt and mcdical carc urilizarion. At prcscnt thc
implicarions of suctr issues for ncuropsychology arc rclarivcly unexamined.
Similarly, morc afiGntion to shc cmerging paradigm of poychosocial inrcrvcn.
rion by hcelth prychologists in thc rcaLn of mcdical rpccirlrics, such as cardiol-
ogy, pcdiatrics, and oncology, would yicld a diffcrcnt pcrpcctivr on thrc rolc of
thc ncuropsychologisr. Morcovcr, rcccnt data on ncuroprl'chological scquclac
o{ mcdical condidons not prcviously rhoughr to producc ncurological dcficirc
(Ryan ct al., 1984) arc dcrnonrtrating comi robust potcndal for thc hcaltV
ncuropsychology in tcrfacc.

Educltion
Onc of thc first ro tuggcst that ncuropsychological knowlcdgc would bc
hclpful in undcrctanding childhood learning disordcrs was William Gaddcs
(1968). Many havc advocrrcd such a posidon (Hynd 6c Obrzur, 1981;
Rourkc, 197Sl,i indccd, sonrc htvc gonc to far as to $uggcst that thc interface
of cducation end human nsuropsychology has btcn so productive thar a
subdisciplinc has cvolvcd. Vario'.rs rcrrns sdvocatcd to dcscribc rhis ncw sub'
disciplinc havc includcd school neuropsychology (llynd & Obrzur, 1981),
dcvelopmuttal ncuropsychology (van dcr Vlrgt, 1979), and educational
ncuropsychology (Gaddcs, 199r). Factors whiclr havc contributcd to rhc cur'
rcnt cnthusiasm rcgarJing tlrc cducationel rclcvancc of ncuropcychological
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data includc thc wculth of retiablc clinical findings correladng localjzcd brainlcsions and acldcrnic pcriormnn;. 
-*'

of cvc' morc iarmcarrt. riiui'ro rirc norion of prornoriog an inrcrlaccbcrwccn cducation . and h;;;; -"n.uropry.horogr 
has bccn rcscarcrrdemonsrraring rhc varuc o-i n.uroptv"iorug,?t d;;il ,r.i,n.n, pranning forcducarionar dcficicncies. pcrhapJ;;;; 

"r *. ,ori'in;;;its rcsurrs wercobraincd by Harrlagc (tg7s). in ,ii-r-."rfy ,r"ar,-i.i",-irtJjc childrcn wcreplaccd in rcadirrg prigranrs 6-.r1a 
"p"" ncuropsychofogicar asscssmcnr dara.Thc cxpcrimenral group was r.i srandard dcvi"rions orrlr. ,i" conrror groupin rcading aficr onc vcar. simira,,.;"J;;[;;'t;;ffi#iiy o,r,"r, (Kauf.rnan 0( Krufurnn, 1gg3). It shourd bc notcd ,h"r ,t,iro .r'dics utirizc,r ostrcrrgdrs approach ro lrcarmcnrptanning (Reynolds, rggl). Expcctations arcdrac e.rrringths epproech.wifl b.'oift.ol 

".tu. snd rhat morc cffcctivc uss ofbchavior nrodificirion rccrrnigucs 
"ii-i. ,noa. *i; il; 

"ppr.".r, 
(Horron cral., 1981).

Vocational Hvatuation
Atrhough rhc cvaluasiT 

-.j 111a1 
impairmcnr by ncuropsychologisrs is bc.

:tTi',q incrcasingly.acccprcd, rhc cvaiuarion of yocarional pcrfornrancc inbraio'darnagcd individ*ari by rhc n.uropry.hodil;,.il arrctarivery ritrrc-cxplored profcssionar and acadcmic iii; ruir. 
-Dcnncril, 

h,oiin, Gonearcs,Schwarrr" and Un Qr69) *,.r. ,*ont ,[, niii,]ir;r,i;;;;roycd brain.damagcd individuals.,ln a larcrurual:1i.t*rrrz, Dcnocrll, & Lin, I9d5), thcusc of prccicrion rnodcrsJor.rttis poiui.rion wal.{gportcd. simirarry, I{caron,chclunc, and Lchrnan 
.(rg7 

g)touna'ffi cant diffircnccs ur*r.n cmproycdand nonc;nploycd paricnts rrrcrrcd rui i,rurop.rychorogi..i.r"t.uonr. g,,..
ploycd rc(crrals neriornrcd significanttb.ir.r oni vari"iy of ncuiopsychorogi.cal tcsts, In a rnorc reccnt-cfforr, coi.--rnd .Long (in prcss) rcporrcd rhcrclationship bcnpccn n.uropsy.r,oro6icl.r 

.onr-"o1.,;;":i-;:r;"rnra'ce irrncurologianlly'ir'paired paricnrs. tt"J.liioirgs suggc$r thar a higrr degrcc ofcorrehtion cxists berwccn botlr typco of asscssrncnr. Thc aurhors concrudc thatduplicarion of scrviccs in rhe r"iru"ii* oi *"1"r"g,..ifi;";, frcgucncryoccu rq. in rf i rccrly gi ving B rca rcr crcdencc ro psy chornJr.i..riy -ori.n rcd cval ua-tion' For a more.onpr.rc rcvicw oI thc tircrarurc, thc rcsdcr is rcfcrrcd toHcaton and pcndlcton (tggt).
undl rcccorly, linlc scicntific cvidcncc had bccn rcporrcd ro suppor clinicalpracdcc in drc disabiliry cvaluerion of brain impoirncnr casci. i.icvcrrhercss,thc inrporra'cc of adcquarc .rot*urion oncr prcdiction for individuars wirhbrain darnagc rakcs on.an urg,c*r narurc i' righr or it * n"irr,'llgz rcporr bytlrc subco'rmirrec o* 

..!rg. 
ovlqisrr, oicrr.tnnre'r Managcmcnr. This rcportindicared dat whilc 7s% of dr-,fis;bili; crercrminrrion ievicws use ar rcasronc consulhcivc cxam, 68% of tlrcsc cousulratious wcrc clcemcd ,,nor u'efut,,

[::::: disabiliry dcrr'rrni'ario" **i*r.-nnccdotar crrii"**-,,rro suggcsrs.h..t state agcncics arc bcing rcquircd ro givc grcrrcr wcight ro thcsc cxarnina-
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tionr for rcrsons of rccounrability. lr ir asrumcd that ncuropeychological
cvaluadons of provcn wonh for dcrerutining vocational abiliry would bc most
helpful in rhie rcgard.

EIIERGING TITENDS IN HUMAN NEUROPSYCHOLOGY

As obscrvcd by Costa (1983), ir is a cornmonly hcld assumption thar human
bcings demonstratc an abiliry to urilizc thc pact irnd makc proicctions of thc
futurc irr ordcr to govern prcscnr hcharior. fius, romc spccularion.s arc offcrcd
rcgarding rhc possiblc fururc dircction in which human ncuropsychology'will
cvolvc in the cornilrg ycars. Thc arcas considcrcd inclrrdc cducation, clinical
raining, cerrification, ncw conceprs, ncw tcchnology, anrl ncw populations.

Education and Traiuing
To a targc cxic.ra, the rccc';! history ol educetion and rrainin6 in human
ncuropsychology has bccn dorninarr., I hy Manfrcd J. Mcicr of rhe Univcr:ity of
Nlinnesota Mcdicrl School. Dr. }rlcicr, d:rough his wrirings (l9B1a) and bis
chairmanship of rlrc Intcrnational Ncqrc,psyclrology Socicry 'fask Forcc on
education, accrcdiration, and crcdcrrrialing (1r8 f b)r hrs profoundly influcnccrl
cvcnas rclrtivc to thc cducadon and trlining of ncuropsychologists. Thc trsk
forcc ourlincd four moddr for cducrtion aod training for ncuropsychologists.
Fsscntially, }todel I casts ncuropsychology as a subspccialry area in a rradi.
tionally applicd curriculum. Ar a slightly nrorc advanccd lcvcl, Modcl ll posirs
an intcrdisciplinrry progmrn trcrwcen a dcparrmcnr of psyclrology and a
mcdical school. lvlodcl lll is a Bouldcr fvlodcl scicntifidpractitioncr, wlrilc
Model IV is a combincd rcientific l'h.D. aird prrrfcsrional Piy,D..progranr rlrar
rcquircs a rnininrurn of srx yc:rrs of training,

ln tcrtns of thc {uturc, oud cnn anticipstc a progrcssivc incrcasc of Modcl Il
progrrms, rvlriclr currerrrly cxisr iu only a fcw univcrsiticr. At prcssnt only a

singlc univcrcity o{tcrs :r Plr.D. in ncuropsychology rhat follows rlre l}ouldcr
scicntifiupracritioncr lrlodcl. Onc wondcrs il, rurher rhan lvlodcl lV (Ph.D./
Psy.D. progranrs), onc nrig,lrr bc morc likcly r.r scc profcssioual Psy.D. pro-
grams in ncrrropsychology. ln rcrnrs o( polirical anrl cconomic rcalirics, ir is
likcly rhat srrorrg prccxisdng applicd progrumr will not bc rhc rnosr lcrrilc
ground for ncuropsycholog,y pro8ramr and rhar vcry ft.w srudenrs will havc rhc
financial resourccr to cornplctc rhc six or morc ynors of graduarc work dccmcd
ncccssary ro pursuc a ccrrtbincd Ph.D./Psy.D. prograrn.

Certification
At prcscnt, thr: clinical pr.raice of rrcuropsychology falls undcr rhc gcncric
liccnsurc uurlrrclla of psychology in rlrc Unircd Starcs and Cancda. While tlrc
'aforcrncntionr:d lnternc.tional Nsulr,psyclrr:togy Socicry Task Forcc on educa.
tion, accrcdition, and crcdctrtialing, pronrulgarcd spccific critcria for thc clini.

IJ
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cal pracdcc of ucuropsychology, rhcsc guicrclincs ar€ withour :hc forcc or tr*.
In rhc. pasr, ncuropsychological pracricCtras bccn barcd largcly on n rncasurc of
sclf-irlcnrificarion. ln r1.ponsc io this sirurtion, qwo dipljnrirc.lcvcl sra,rri,ig
boards lravc acisen tl. ilq,i_(y rkilled pracririonirs of ncuropsycl,oto-gy. il,i
Au'crican Board of Clinical Ncuropsychology (ADcht) is orppiiscrl lailcly of
currenr lnrcrnational Ncumpsychology Socicry.nrcmbcn and has riccntly
becomc afliliaecd rvith rhc Arncricen Biirrl of prbfesrional psycholoey tnllr0:,ln contmrr, thc Arncrican lloard of profcssiond Ncuropsy'chotogylAbPr.U il
compriscd l.rrgcly of indiriduals who arc rncrnhcrs of 6<rih thc lntcrnarionsl
Nguropsychology socicry and thc Narional Acadcmy of Nctropsychologisrs.
vlrilc somc cff<rns havc bccn rnadc to conrbjnc drcsc boards, ai pr.senr'borh
arc opcracing scparatcly. Thcrc ir sfrcculadon drat as ,norc individuals arc
crcdcntialcd at drc diplourarc lcvcl, larvs wilt bc rnodificd to rcsrricc thc
pracricc of ncuropsychology ro dcsignlrcd individuals.

A rclatcd bur scpararc dcvclopmcnt of irnporrlncc io thc concurrcnr dcvclop-
mcnt by thc Anrcrican Psychologicgl Assoclstion (AIA) of rpcrific critcria lor
tbc.rccognition o( new profesrionel psychotogical rpccialtics othcr than thc
tradirional oncs (i.c., cliuical, counscling, rclrool rnd ipdusrriat/orglnization-
al). Ncw erandards will bc dcvclopcd bt ApA rcletivd to rhc pr..iic. of ncw
spccialdcs.

Nerv co'ccp' 
RE.'ENT D,'EL.PMENTS

Subcorticnl Brait Damngc 
:

Historically, high-ordcr funsiunc dclincard by rhc ccrcbral corrcx have bccn
cmphoeizcd by rhc ncuropsychologisr ro rhe cxclusion of drc ocaminrtion of
subcortical intcgriry. Coneidcring rhc rclrrivcly largc volumc of noncorrical
arca, drc compfodry of tfrc bclravior rhar ir'icgullrcs, and rhc nusrbcr of
comnxrn ncurat disordcrs wirh subconical origins, tlic imponancc of the
subcortcx should nor bc miniurizcd. As a conscqucncc, thcre ir uo subrtirutc
{or a thorough undcrotandi'g of subcortical anrromy-a,rd fi.ncrion.

Numcrous bchavioral changcs arc rcgulrrly obscrvcd as a function of sub-
cortical damage. Typical subcortical damage o{tcn involvcs &nsor/ sy$rcns,
rnoct notably rhc visual and auditory sysrcm$. Howcvcr, tf rc luwcr brain stern,
as wcll as dralamic lcsions, nray alfect p.rin and tcml]cJaturc scnsarions (Sof-
fine, Fcldrnan, & Bender, 1961i). Disrupdon of cxicnsivc nroror parlrways,
originaring in rhc concx and cxrcnding to thc spinat cord via thc baiat ganglia
rnd midbrain, nray lcad ro cithcr linc or gross rnotor disturban.c. c*i.r"'ily,
basal ganglia dysfuncrion produccs problerns with clowcr and more prcciii
skillcd rnovemertts' rvhilc lcsions of thc lowcr strugurcc affcct fasrcr ani morc
autornaric moys,ncnrs such as posruring (Brodal, lg69l, Limbic and basal
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gang'a rr.r.,ur:r,ll:.: 
ilr,l bccn cxpcrirncnr_a,ly irnplicared inlcarning. Sp..iflically, lcsions o{ rlrcsc:rrcls rcsrrlrin or.rrrrpourir.n.ri onrt an inabiliry rolear' bclraviorat, rasks :: .; ;;;;;iirc lrarncct. bchavior (Ellcn & powcll.1962)' Rccarr of rcarncd i"fod;;i;;'npp.o_* , rr. i.!ur-.irr by ,.ny of thcsrrnc srrucures as lca.ring 1trarbizcr.,i.96lr ofi;;i,.ii?ul. whitc tirnbicnucrci havc hisroricarv bd in.,pil;rti" 

:lr 6:i;'i; iiirrr.rir. berravior(papcz, 1937), in 
.so11c cascs rrirrrag. ll 1li, arcr miy rcsurr in incrcascs inrcacrivitv 

"t ' rlTr1irv, a"piu.iil"n 
"l.rhc rocarion'J;; rcsion. of rhcnurncrous 6rruc3urcs.assocjarcrl wittr-rtrsti,n'ii:i"* 

ilpTrr,.hrni. darnagcappcarr ro pray an inrportant rorc in qr{::Tg signific;inr an., pernsncnrrncrcas.r 
'n 

*o:i::ir rcacriviry (l'r.v,q, Deri irii"r"r.'"r cognirion hrrrvpicrtv bccn dcrcsarcd ro rrrc 

'i-rr 
[&. rb;;r;;;,hJ.. il r...n, cvidenccro srrggcs( rhat pcrccprual irnd cogrririvc b.t,.riori.suttoriirru.i"arions 

and
iffi1i#:!i;;;iri",.Jt-i,ii:;;"ffi ;H;f fi:r}llonrr,.a,r;r*;;

ln surnmaryr nrnrcrous imporrant bchaviorc ofrcn obscrvcd io ncuropsycho.tosicat scrrin gs a rc mcdia rcd tiil;;di il;ilfi J il,ln, considcr rtrcco'cepS 0f subcorticrr brain,o.r-.s. t;'. ncw, erncrging trcod wirrrin ncufo-psychology; norc. rrowcvcr, rhlr rhl orir.g, darc of rhc icfcrcnccs incrudc<l inrhis.bricf sccrion is I e5.t. cffi ;;;;;.r.r, in ;b;il; ilr,..Ji"r, pa t'otogyir not a ncw conccrrr. J,rsrca,r,-'w;;;;;.* is rrrc dcvcroping rnrcrcsr in andundcrstanding of this irp"i*ir;;r;; rne Drarn.

Rchebilinriou atrl Bclnvior Managancnt
As norcd by sarz and Fr*chcr (1gg l), thc rhcrlpcutis rorc of rhc ncuropsychor.ogists is cmcrging. A major.;-;.iil;;icni in human ncupopsychorogy is rrrernovc awav fronr rhc^craisic diagnoiil;;t; to.ward rhat of inrcrvcnrion/thcraov(Diilcr 6r Gordon, t98l; Hrxro.i-&;Iil;;, rrsq; Hoioi E w.aai"r, rsej).onc strong rr.,id in^tli. rh;;il;{ilirain.irnpaircd 

is thc usc of bchayiormodification wirh rhc. bra;,r.inlurcd'-iillr,on, l-9I9; Ho,iii".ec Wcdding,le'4). Rcccnr rcscarcb a"i"rl'*-.i..ir;i ;.;;i;, ri.iillili 6< vcdding,19841, Anorhcr cxciring ,r.",r itii. ff;cornpurc* in rrhabiiirarion. Lynch(1981) rr thc pero arrolcrcr.rn; il;il;t ion Mcrri*r ccrrcr, for cxamplc,has adaprd vidco carncs f". i.".-i"i"g'irpor,r. In a similai,rr.r,d, Scron,Dclochc, Moulard. i"a,iorJt.;lijili f, ,c dcviscd a cornpurcr.bascd rhcr-apy for rhc rrcarmin: of opt or,c j.riril'*irh wriring probrcmc. sril anorhcrporcntialrv rich rrcrrmcnr oprion'is iir.-.".ri*,i""?i'u.liril..r 
"na 

pror-
ffi,'.'ffi i, :,?:A' 1rt'iu' si;;'i., cil;;;fi ' 

o. t*,o* Kcrr,
.osniii;';i.'ili;,;"-1i,fi;'dl,ii;,ffj,r;.i':ilitsrt',fi 

l,#.?;Tf,xrBcrger, 1979). Thc porinri.r or'*,iitirrins *t.-"irr-;;iii;i"" and ap.
ffiott 

pha rmacolosicat ascncs ;;';;,.#.i il il;r),'iri'ill r or carcfu t

I
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Ncw Tscbnology
Ovcr thc lasr rwcnry ycrrs norc lccqnlc dirgrostic tcchniqucs havc bccn
dcvclopcd. 'l"hc eIiG can oow bc analyzcd using !vcngcrl crokcd potcnfialt.
Wlrile rhc advanccs in maabolic morrrtoring havc'bccn uscful, the traditional
radiogreplric rcclrniqr.,cs nccd addirional impror'gmcn( in dctccdon o{ nrass

lcsions. thc firsr rnd crill rnosr co$monly used of thc ncw gcncrllion tcch.
nigucs is cornputcrjecd axial tonrogtaphy (CAT), in which o dcvicc rotatcs
around thc paticnt'r hcad cmiuiug x-ray ticrrns latcr dcciphcrcd lry x-ray
$crrsidvr rlctccors (insrcld of th; tradiriunal x-ray filnr). As a rulc, muh,iplc
horiaontal sliccs estcnding fn:rrn rhc birsc of rhc skull to tl,c vcrtcx rrc photo-
graphcd scvcral millimctcm apart. Jr{orc rcsctl! dcveloprrrcnts includc dyrramic
$prri:/l rcsorrr(ructic'o (DSR) tcclrniqucs, wlrich providc a thrcc-dirncnsional
pcrspcctivc (radrcr than tlrc lwo.dinrcnsional onc provided by CAT rcen) ol
thc brain. {'ositron-crnisiiort transaxial tonrography (l'['lT) cornbincr mass

localizrdon urd mctabrclrc rlctcction tncthods by provirliu6 a plralic (ratlrcr
dnn rhc uiuirl sr.rric) prcscnmrion of nretobolrc activity ef thc brain. Tlrc rnosr
pr,.inlising and noi'cst of thcsc rcan mctbods ir nuclcat ntlgnctic rcsonancc
(NMlt), which uscs radiation to provtdc d Fruteo'b;rsc dcvclopcd irnagc of thc
brain. As cxciiirrg aj th.sc ncw Jiagnosdc rcchniqucs atc, tlrct still lail (bccrusc
of rlrc urhcrcnt aspccrs <if dre tc:lrnolngy) ro providc an adcquatc presctltation
of hrrrnan bclravior. Sincc rlrc ncuropsychologist is bcginniug Iu usc thcsE

nrerht'Js as ad,juncrr to both rcs€arch au'J clinic:rl actiTitics, furthcr dc.
yclopmcnu hingc on a closc rclotionslrip bctwccn thcsc two :tpproachcs (e.9.,

Swicrsinsky 6c Lcigh, 1979; WecJJing, 1980).

New Populations

Nurucrous dirordcrs rhrr lrrvc rraditiorrally bcsu coruidercd as functiorial in
origin apfrcar to havc lt ft:art a liuritcd ucunt basis. This t,rs btcn ttrc clrc not
only for dieordcrs suctt al sclrieophrcnia, but for dirordcn for which, in dre

pr5r, nsural irrvcrlvcrrcttt wao cunsidercd unimporsanr, suclr as dcprcrsion (c.g.,

Ross & Rush, l98l). As r conscqucdcc, ncuropsycholu6ical irrquicy into thc
ncural basis for psyclroparhology in gclrcral should bc cxtendcd muclt furthcr
rhrn its currcnt bcrurrdrrics.

According to Cosra (198.]), incrcasiug itrtercsa should elro bc shown ro
prticnts frorn vanous {iclds uf clinical mcdicinc, tspccially tholc involving
rystcmic discrsc. Ncuropsycltrikrgy can pruvidc valuablc undcrtarrding in rhc

trcxuncnt of such drronic dis:ascs ar lupul, clrronic obstructivc lurtg discrsc
(ernphyscara), cardiovarcular disordcts, :lnd certain typct of oncological dis'
ordcrl Tlrc asrcssnrcnt of tlre clfccts of irdnriuistrudon o{ pltonnaccuticals for
gcncral mcrlicul disordcrs (c.g., high blood prcssurc) also warrants furthcr
ancndon. ln this rc$pcct, any rncdical complication or trcatment having a

dircct or indircct impact on ncural inrcgciry shc,uld bc considercd wirlrin drc
scopc of ncuropsychology.
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CONCLUSIONS

In thc prccccding dilcursion, cfforrs wcrc dcvotcd to conccprualizing human

ncuropiycholog/ and thc hisrorical conaxt of ncuropsychology. was summa'

rizcd.'iurr"nr iclrtions wirh rr:rditional nrcdical aod sclccted nonmcdical

cpcciatdca wcrc also cxamincd, nlbcit quickly. Finally, atlcnlion was dcvoted

to cmcrging trcnds in lruman ncuropsychology and somc cxcitilrg possibiLitics

for thc futurc werc describcd.

From thc aforcmentioncd dircussion a fcw conclrrsiOnS nsturally fOllow.

First, human ncuropsychology is a promising discipllnc wirh rhc Po:cxtial for

rervicc to humrrriry. iccond, ct,angc in tcrnrs o[ rolc functioning, tcChniques,

cooccptrr paricnn scrvcd, end rcchnology is a fact of lifc thaf is morc salicnr

wirh iac'h'passing rlay. Third, thc dc6rcc ro wlriclr hurnan ncuropsychology

rcelizcs irs iorcnrlal ro bc of scrvicc witl bc in largc nrcasurc duc to its ability to

adapt to rhc prcviously rncnrioncd changcs.
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