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Tip-of-the-tongu e i n d e m e n t i n g speec h 

Arlen e J .  Astel l  &  Trevo r  A .  Harle y 

Departmen t  o f  Psycholog y 
Universit y  o f  Warwic k 

Coventr y CV 4 7A L 
Englan d 

EMAIL:  psrds@csv.warwick.ac.u k 

Abstrac t 

We study speech production difficulties in speakers 
wit h dementin g illnesse s b y inducin g tip-of-the-tongu e 
(TOT)  states .  W e foun d tha t  dementin g speaker s 
experience d TOT s bu t  wer e unabl e t o suppl y an y 
informatio n abou t  th e target ,  unlik e a n age-matche d 
contro l  group .  W e distinguis h betwee n item s generate d 
by th e subject s a s relative s o f  th e targets ,  subjects '  own -
targe t  words ,  an d wha t  w e cal l  "constructiv e search " 
word s tha t  subject s us e i n thei r  searc h fo r  th e target . 
W h en relate d word s cam e t o mind ,  the y wer e almos t  al l 
semanti c relative s o f  th e target ,  wherea s i n non -
dementin g adults ,  phonologica l  relative s ar e als o 
reported .  W e interpre t  th e result s i n term s o f  a  three -
leve l  interactiv e accoun t  o f  lexicalization .  W e propos e 
tha t  th e retrieva l  defici t  i n dementi a occur s i n tli e first 
stag e o f  lexicalization ,  tha t  o f  retrievin g abstrac t  lexica l 
form s fro m a  semanti c specification ,  rathe r  tha n i n a 
secon d stag e o f  retrievin g phonologica l  forms . 

Introduct io n 

Speech disturbance has long been a noted feature of 
dementi a (e.g .  Pichot ,  1955) .  Problem s ar e particularl y 
eviden t  i n namin g (Kirshner ,  W e b b &  Kelly ,  1984 ; 
Schwartz ,  Marin ,  &  Saffran ,  1979 ;  Whitaker ,  1976) . 
Thi s i s mos t  note d i n dementi a o f  th e Alzheime r  typ e 
(DAT )  wher e impairmen t  i s sever e (se e fo r  example , 
Bayles ,  1982 ;  Bayles ,  Tomoed a &  Trosset ,  1990 ; 
Shuttlewort h &  Huber ,  1988) ,  rathe r  tha n i n dementi a 
resultin g fro m multipl e infarction s (Hier ,  Hagenlocker , 
& Shindler ,  1985 ;  Kontiola ,  Laaksonen ,  Sulkava ,  & 
Erkinjuntti ,  1990 ;  Powell ,  Cummings ,  Hill ,  &  Benson , 
1988) . 

Recen t  account s o f  speec h productio n hypothesiz e 
tha t  ther e ar e tw o stage s o f  lexica l  retrieva l  (se e Levelt , 
1992) .  Lexicalizafio n involve s movin g fro m th e 
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semanti c specificatio n o f  wha t  a  speake r  want s t o sa y t o 
a phonologica l  form .  Th e first  stag e i s th e retrieva l  o f 
an abstrac t  lexica l  ite m (th e l emma )  fro m a  semanti c 
specification .  Thi s i s  followe d b y retrieva l  o f  th e 
detaile d phonologica l  for m o f  th e word .  Th e particula r 
model  tha t  w e u.s e postulate s interactio n betwee n th e 
tw o stage s an d include s within-leve l  inhibitor y 
connection s a t  th e lexica l  an d phonologica l  level s (se e 
Figur e 1) .  Furiiie r  detail s ar e give n i n Harle y (i n press ) 
and Harle y an d MacAnd re w (1992) ;  evidenc e fo r  thi s 
architectur e fro m norma l  speec h error s i s discusse d i n 
Harle y (1984 )  an d Stemberge r  (1985) .  I n naming ,  th e 
semanti c specificatio n i s activate d b y recognitio n o f  th e 
item .  W e conceptualiz e th e semanti c specificatio n a s 
feature s tha t  i n combinatio n direc t  th e retrieva l  proces s 
t o a  particula r  lemma .  Onl y the n ca n th e phonologica l 
for m o f  a  wor d b e retrieved . 

I n th e dementi a literature ,  performanc e o n 
confrontatio n namin g tasks ,  whic h requir e subject s t o 
provid e verba l  label s fo r  visuall y presente d stimuli ,  i s 
poor ,  bu t  i s ofte n accompanie d b y appropriat e gestures . 
Thi s implie s tha t  th e target s ar e correctl y recognized . 
Furthermore ,  poo r  namin g performanc e i s ofte n foun d 
alongsid e goo d performanc e o n picture-wor d matchin g 
(Chertko w &  Bub ,  1990 ;  Schwart z e t  al. ,  1979) , 
suggestin g Uia t  unname d picture s ar e indee d recognised . 
Thes e findings  sugges t  tha t  i n D A T object s ar e correctl y 
recognized ,  bu t  breakdow n occur s befor e retrieva l  o f  th e 
l emma (Bayles ,  1982 ;  Bayle s &  Tomoeda ,  1983 ; 
Henderson ,  Mack ,  Freed ,  Kempler ,  &  Andersen ,  1990 ; 
Hie r  e t  al. ,  1985 ;  Htxlges ,  Salmo n &  Butters .  1991 , 
1992) .  Th e namin g proble m coul d b e du e eithe r  t o 
difficult y formulatin g a  semanti c specificatio n o r  i n 
movin g fro m thi s t o th e correspondin g lemma . 

Ther e i s  debat e a s t o th e precis e natur e o f  th e 
semanti c breakdow n i n D A T .  I t  ha s bee n suggeste d tha t 
superordinat e categor y knowledg e i s preserve d relativ e 
t o subordinat e knowledge .  Thi s result s i n th e los s o f 
specificit y betwee n individua l  item s i n a  categor y 
(Hodge s e t  al. ,  1992 ;  Marti n &  Fedio ,  1983 ;  Schwart z e t 
al. ,  1979) .  However ,  Uier e i s contradictor y evidenc e 
fro m confrontatio n namin g tha t  suggest s tha t  ther e i s n o 
tendenc y t o produc e superordinate s whe n productio n o f 
individua l  item s fail s (Bayle s e t  al. ,  1990) . 
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Additionally ,  Blanken ,  Ditunann ,  Haas ,  &  Waliesc h 
(1987 )  foun d semanti c substitution s b y bot h 
superordinate s an d co-ordinate s t o b e o f  abou t  equa l 
distribution .  Currentl y mos t  attentio n i s focuse d o n 
whethe r  ther e i s a  los s o f  acces s t o semanti c 
information ,  o r  whethe r  th e informatio n itsel f  i s  lost , 
an d therefor e n o longe r  availabl e (e.g .  Bayle s e t  al. , 
1990 ;  Bayles ,  Tomoeda ,  Kaszniak .  &  Trosset ,  1991 ; 
Chertko w &  Bub ,  1990 ;  Chertkow ,  Bub ,  &  Caplan , 
1992 ;  Henderso n etal .  1990 ;  Hodge s e t  al. ,  1991,1992) . 

An alternativ e explanatio n fo r  th e breakdow n i n 
processin g i n dementi a wa s propose d b y Mille r  (1979) . 
She suggeste d tha t  th e declin e o f  retrieva l  abilitie s i s du e 
t o th e disinhibitio n o f  plausibl e alternatives .  Th e targe t 
wor d i s the n a t  leas t  partiall y  dependen t  o n th e 
successfu l  inhibitio n o f  rivals .  A  gradua l  decreas e i n 
inhibitio n coul d accoun t  fo r  retrieva l  difficultie s an d th e 
productio n o f  relatives .  Thi s i s supporte d b y evidenc e 
firom  selective-attentio n task s i n olde r  adult s suggestin g 
tha t  th e efficienc y o f  inhibitor y mechanism s decrease s 
wit h increasin g ag e (Hasher ,  Stoltzfus ,  Zacks ,  & 
R y p m a,  1991) .  Thi s explanatio n i s wel l  suite d t o 
curren t  connectionis t  two-stag e account s o f 
lexicalizatio n wher e within-leve l  inhibitio n i s a n 
importan t  processin g mechanism .  Thi s accoun t  predict s 
tha t  reduce d inhibitio n wil l  increas e th e activatio n an d 
productio n o f  semanti c relative s o f  th e target .  Suc h a 
breakdow n shoul d b e reflecte d i n subjects '  performanc e 
i n task s requirin g verba l  responses . 

O ne suc h tas k i s th e experimenta l  inductio n o f  th e 
T OT state .  Th e T O T phenomeno n i s th e subjectiv e 
feelin g o f  knowin g a  wor d Uia t  on e want s t o say ,  bu t 
bein g unabl e t o produc e it .  T O T s hav e bee n induce d 
exp)erimentall y usin g th e metho d develope d b y Brow n 
and McNeil l  (1966) .  Thi s require s participant s (usuall y 
youn g adults )  t o suppl y rar e targe t  word s i n respons e t o 
spoke n definitions .  B row n an d McNeil l  divide d th e 
T O T response s int o thos e tha t  wer e eithe r 
phonologicall y o r  semanticall y relate d t o th e target . 
Example s o f  thes e wit h th e targe t  o f  S A M P AN includ e 
S A R O NG ( a phonologica l  relative )  an d J U N K ( a 
semanti c relarive) .  The y foun d tha t  7 0 % o f  th e 
relative s produce d wer e phonologicall y relate d t o th e 
target .  I n addition ,  youn g adult s ar e ofte n abl e t o 
provid e th e numbe r  o f  syllable s (Lovelace ,  1987 )  an d 
th e initia l  lette r  o f  th e targe t  wor d (Brow n &  McNeill , 
1966 ;  Koria t  &  Lieblich ,  1974 ;  Rubin ,  1975 ;  Yarmey , 
1973) .  Sometime s th e syllabi c stres s (Rubin ,  1975) ,  th e 
final  letter ,  an d th e position s o f  additiona l  letter s ar e 
als o availabl e (Brow n &  McNeill ,  1966 ;  Koria t  & 
Lieblich ,  1974 ;  se e als o A .  S .  Brown ,  1991) . 

I t  i s  possibl e t o accoun t  fo r  th e occurrenc e o f  T O T s 
as follows .  Th e definiUo n provide s a  semanti c 
specification ,  directin g retrieva l  t o th e correc t  lemma . 
However ,  phonologica l  retrieva l  the n fails ,  o r  i s  onl y 
partl y successful .  Thi s account s fo r  th e subjectiv e 
feelin g o f  knowin g th e word ,  th e highe r  incidenc e o f 
phonologica l  relative s t o semanti c neighbours ,  an d th e 
partia l  availabilit y  o f  phonologica l  an d structura l 
informatio n i n T O T states . 

EXTERNAL SEMANTIC 
INPUT 

o o 

SEMANTIC UNIT S 

LEMMA 
RETRIEVAL 

:iL k 
o 

LEXICAL UNIT S 

LEXEME 
RETRIEVAL 

o 

PHONOLOGICAL 
UNITS 

PHONEMES ACTIVATE D 
FOR EACH SERIA L ORDER 

POSITION 

Fig .  1 .  Architectur e o f  ou r  mode l  o f 
lexicalization .  Inhibitor y connection s ar e show n 
by a  circle ,  excitator y connection s b y a n arrow . 

A differen t  patter n o f  response s i n th e T O T stat e ha s 
bee n foun d i n elderl y subjects .  T O T s occu r  mor e 
frequentl y wit h age ,  an d elderl y subject s ar e mor e likel y 
tha n youn g o r  mid-ag e adult s t o suppl y littl e o r  n o 
phonologica l  informatio n abou t  th e targe t  wor d (Burke , 
MacKay,  Worthley ,  &  Wade ,  1991 ;  Cohe n &  Faulkner , 
1986 ;  Maylor ,  1990) .  The y ar e les s likel y tha n younge r 
adult s t o produc e alternativ e word s (Burk e e t  al. ,  1991 ; 
Cohen &  Faulkner ,  1986 )  an d ar e mor e likel y t o giv e u p 
pursuin g th e targe t  an d thin k abou t  somethin g els e 
(Burk e e t  al. ,  1991) .  Olde r  adult s ar e les s likel y t o 
provid e th e sor t  o f  phonologica l  an d structura l 
informatio n tha t  i s  commonl y supplie d b y younge r 
adults ,  suc h a s numbe r  o f  syllable s an d th e las t  letter .  I t 
i s possibl e t o accoun t  fo r  thes e findings  a s follows .  Th e 
differen t  characteristic s o f  olde r  adults '  T O T s sugges t 
tha t  i n thi s populatio n T O T s n o longe r  resul t  simpl y 
fro m a  failur e a t  th e lexica l  t o phonologica l  stage .  Tlii s 
breakdow n migh t  b e combine d wit h difficultie s 
elsewher e i n th e system ,  o r  ma y reflec t  a  shif t  t o failur e 
earlie r  i n th e process ,  betwee n th e semanti c an d lexica l 
levels .  A s Uii s i s wher e i t  seem s individual s wit h D A T 
hav e difficultie s i n speec h production ,  w e woul d expec t 
t o find a  simila r  patter n t o tha t  see n i n elderl y subjects . 
Specifically ,  i t  i s  predicte d tha t  an y relate d word s 
produce d ar e mor e likel y t o b e semanti c rathe r  tha n 
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phonologica l  relative s o f  th e target .  Thes e woul d b e 
expecte d t o occu r  alongsid e reduce d •  (i f  any ) 
phonologica l  an d structura l  targe t  information . 

M e t h o d 

Subjects. The experimental group comprised 16 
patient s wit h dementia ,  1 2 femal e an d 4  male ,  wit h a n 
age rang e o f  6 8 t o 9 2 years .  O f  thes e 1 3 wer e 
diagnose d a s havin g senil e dementi a o f  th e Alzheimer' s 
Typ e an d 3  multi-infarc t  dementi a (MID) .  Th e 
diagnose s wer e base d upo n assessmen t  o f  thei r  menta l 
stat e b y a  psychogeriatri c o r  psychiatri c consultant ,  b y 
consideratio n o f  thei r  behavioura l  presentatio n b y 
nursin g staff ,  an d b y applicatio n o f  assessmen t 
measure s includin g th e M M S E (Mini-Menta l  Stat e 
Examinatio n o f  Folstein ,  Folstein ,  &  McHugh ,  1975 ) 
and th e C A P E (Clifto n Assessmen t  Procedur e fo r  th e 
Elderl y o f  Patti e &  Gilleard ,  1979) .  Th e contro l  grou p 
comprise d 1 2 voluntee r  non-dementin g adults ,  9  femal e 
and 3  male ,  ag e rang e 7 2 t o 8 4 years .  Non e o f  th e 
participant s ha d uncorrecte d visua l  o r  hearin g 
difficulties . 

Materials. Two lists, each of 12 words were used. 
Bot h consiste d o f  6  hig h frequenc y nouns ,  eac h 
occurrin g mor e tha n 2 5 time s pe r  millio n (mea n 49) , 
and 6  lo w frequenc y word s eac h occurrin g les s tha n 1 0 
time s pe r  millio n (mea n 3.5 )  accordin g t o Kufer a an d 
Franci s (1982) .  Example s o f  eac h typ e o f  definitio n 
are :  "i t  ha s a  whit e an d a  yol k an d i s  lai d b y birds " 
(hig h frequency) ,  an d "se a creatur e wit h eigh t  tentacles " 
(lo w frequency) . 

Procedure. 12 subjects were tested on each list, but it 
was no t  possibl e t o us e th e sam e twelv e i n th e 
experimenta l  grou p fo r  bot h list s becaus e o f  th e death s 
of  fou r  o f  th e subjects .  Consequentl y 8  di d bot h lisL s 
and 8  di d onl y on e list .  Al l  subject s rea d th e definition s 
unles s the y wer e unabl e o r  unwillin g t o d o this ,  i n 
whic h cas e th e experimente r  rea d them .  The y wer e 
usuall y rea d a t  leas t  twice .  Item s wer e presente d i n a 
rando m order .  Som e o f  th e subject s wit h dementi a 
foun d th e tas k ver y demandin g an d wer e onl y abl e t o 
complet e on e lis t  ove r  tw o sessions .  Al l  th e contro l 
subject s di d bot h list s o f  word s i n on e shor t  session . 

A subjec t  wa s deeme d t o b e i n a  T O T stat e onl y i f 
the y indicate d tha t  the y kne w th e targe t  wor d bu t  wer e 
unabl e t o retriev e it ,  an d i f  the y carrie d ou t  a n activ e 
searc h i n a n attemp t  t o locat e th e target .  The y wer e 
ofte n marke d b y phrase s suc h a s "it' s o n m y tongue "  an d 
"I  can' t  ge t  m y tongu e roun d it" .  Sometime s subject s 
immediatel y sai d tha t  the y di d no t  kno w th e answer .  I f 
th e subjec t  produce d a  wor d i n answe r  t o th e definitio n 
thi s wa s recorde d an d th e nex t  definitio n wa s given . 
When subject s faile d t o produc e a  response ,  o r  i f  the y 
wer e i n a n unresolve d T O T state ,  th e targe t  wor d wa s 
supplied .  I f  subject s wen t  int o a  T O T stat e the y wer e 
aske d t o giv e an y informatio n tha t  the y coul d abou t  th e 

targe t  fo r  whic h the y wer e searching .  Al l  subject s i n a 
T OT stat e tha t  wa s unresolve d withi n thre e minute s 
wer e give n th e opportunit y t o hav e a  secon d attemp t 
followin g presentatio n o f  al l  th e definitions .  W h e n 
give n th e target ,  subject s eithe r  spontaneousl y 
confirme d o r  wer e aske d t o confir m i f  th e wor d supplie d 
was th e wor d tha t  matche d th e definitio n and ,  fo r  thos e 
subject s experiencin g T O T states ,  i f  thi s wa s th e wor d 
fo r  whic h the y wer e searching . 

Results 

Responses other than the designated target fell into 
thre e groups .  First ,  w e cal l  word s produce d whil e i n a 
T OT stat e a s a n attemp t  a t  th e targe t  relatives .  Second , 
we cal l  word s considere d b y subject s t o b e th e 
appropriat e respons e t o th e definition ,  eithe r  a s a n 
immediat e respons e o r  a s a  resolutio n t o a  T O T state , 
own-targe t  words .  Thir d wer e word s generate d b y th e 
subject s eithe r  a s guesse s a t  th e targe t  o r  a s par t  o f  a 
constructiv e searc h fo r  it .  W e refe r  t o thes e a s 
constructiv e searc h words .  Participant s wer e no t  i n a 
T OT stat e whe n the y produce d thes e an d the y generall y 
discounte d the m a s no t  bein g th e one s fo r  whic h the y 
wer e searching . 

Distributio n o f 

Respons e 

Targe t 
Don' t  kno w 
TOT 
Own targe t 
Con.  searc h 

TOTAL 

Tabl e 1 
response s fo r  th e tw o 

Contro l 

245 
0 
17 
18 
8 

288 

Grou p 

groups . 

Dementi a 

154 
66 
25 
2 2 
21 

288 

Acros s th e 28 8 definitions ,  th e contro l  grou p mad e 24 5 
(85%)  correc t  response s t o Ui e target ,  an d th e dementi a 
grou p 15 4 (53%) ,  wit h mean s o f  10.2 5 ou t  o f  1 2 fo r 
contro l  subject s an d 6.3 8 fo r  experimenta l  subject s o n 
eac h lis t  o f  1 2 word s (se e Tabl e 1) .  O n bot h wor d set s 
th e dementi a grou p mad e significantl y fewe r  correc t 
response s tha n th e control s (lis t  1 :  r(22 )  =  6.19 ,  p  < 
0.001) ;  lis t  2 :  t(22 )  =  6.00 ,  p  <  0.001) .  Bot h group s 
recorde d smal l  number s o f  T O T states ,  1 7 (6% )  b y 
control s an d 2 5 (9% )  b y th e dementi a group .  A s a 
proportio n o f  non-wron g responses ,  th e dementi a grou p 
made significantl y mor e T O T response s tha n di d th e 

control s (x2(l , N =  430 )  =  6.486 ,  p  <  0.01) .  Fo r  th e 
contro l  grou p 1 0 o f  th e T O T state s wer e resolved ,  an d 
fo r  th e dementi a group ,  9 .  Th e numbe r  o f  unresolve d 
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T O Ts di d no t  diffe r  significantl y betwee n Ui e group s 
(lis t  1 :  t{22 )  =  0.88 ;  lis t  2 :  t{22 )  =  1544) .  Al l  th e 
contro l  T O T s wer e induce d b y lo w frequenc y target s 
wherea s i n th e dementi a grou p the y wer e induce d b y 
bot h hig h an d lo w frequenc y targets ,  althoug h 

significantl y mor e b y lo w (x ^  (1 .  N  =  24 )  =  16.81 ,  p  < 
0.01) .  Furthermore ,  th e contro l  group ,  wher e a  targe t 
respons e wa s no t  given ,  wer e mor e likel y t o produc e a 
wor d o f  thei r  o w n t o th e definitio n (18/26 ,  o r  6 9 % )  tha n 

th e dementi a grou p (22/109 ,  o r  2 0 % ;  x ^  d .  N  =  135 )  = 
24.2 ,  p  <  0.001) .  Hence ,  a s predicted ,  th e dementi a 
grou p wer e poore r  a t  lexica l  retrieva l  an d mad e mor e 
T O T s. 

frequenc y rating s t o analyze .  O f  thes e 1 0 relate d word s 
produce d b y th e controls ,  5  wer e mixe d semanti c an d 
phonologica l  substitutes ,  3  wer e semanti c relative s o f 
tli e targe t  an d 2  wer e phonologica l  relatives .  Al l  word s 
produce d i n T O T s wer e nouns . 

I n summary ,  th e word s produce d b y th e dementi a 
subject s whe n i n a  T O T stat e wer e o f  a  simila r 
frequenc y t o tli e targe t  words ,  wer e fro m th e sam e 
syntacti c categories ,  an d wer e mainl y semanti c relative s 
of  th e intende d targets .  Th e response s mad e b y th e 
contro l  grou p whe n i n a  T O T stat e wer e phonologicall y 
and seinanticail y relate d t o th e targe t  an d fro m th e sam e 
syntacti c category . 

Dementi a an d contro l  T O T responses.  Th e 3  M I D 
subject s produce d 7  o f  th e 2 5 T O T stale s (rang e 1  -  3) . 
Th e 1 3 S D A T subject s ha d a  mea n o f  1.3 8 T O T stale s 
(rang e 0 - 6 ) .  I n 1 2 o f  th e 2 5 T O T state s a  tota l  o f  2 2 
word s othe r  tha n th e targe t  wor d cam e t o mind . 
Subject s mosU y discounte d thes e a s no t  bein g th e word s 
fo r  whic h the y wer e searching .  Tabl e 2  contain s th e 
mean frequenc y o f  th e target s an d th e word s tha t  cam e 
t o min d i n a  T O T state .  Analysi s o f  thes e word s i s 
concentrate d o n frequency ,  imageability ,  syntacti c 
categor y an d semanti c relationshi p a s thes e factor s ar e 
importan t  i n wor d substitution s i n norma l  speaker s 
(Harley ,  1993) .  Frequenc y wa s take n fro m th e Kucer a 
and Franci s (1982 )  norms ,  an d imageabilit y  fro m th e 
Oxfor d Psycholinguisti c Databas e (Quinlan ,  1992) . 
Thi s i s a  composit e valu e arrive d a t  b y blendin g rating s 
fro m th e Paivi o (1968) ,  Togli a an d Batti g (1970) ,  an d 
Gilhool y an d Logi c (1980 )  imageabilit y  norms . 
Semanti c categor y membershi p wa s determine d fro m 

th e categorie s o f  Batti g an d Montagu e (1969) ,  wher e 
applicable ,  b y a  two-stag e process .  Th e firs t  stag e 
considere d i f  th e tw o word s ha d som e semanti c 
relationship .  I f  the y did ,  the n thei r  relationshi p wa s 
assesse d i n term s o f  whether  th e tw o word s belonge d t o 
th e sam e semanti c categor y (co-ordinates) ,  whether  th e 
wor d produce d durin g searchin g wa s tli e labe l  o f  a 
categor y t o whic h th e othe r  belonge d (superordinate) ,  o r 
whethe r  th e searc h wor d belonge d t o th e categor y o f 
whic h th e targe t  wor d wa s th e labe l  (subordinate) . 

Ther e wa s n o significan t  differenc e i n frequenc y o f 
th e targe t  an d relative s produce d b y dementin g speaker s 
(r(16 )  =  0.59) .  O f  th e 2 2 word s produce d whils t 
searchin g i n th e T O T state ,  2 1 wer e nouns ,  an d 1  a 
gerund .  O f  thes e 2 2 relatives ,  2 0 wer e judge d t o b e 
semanticall y relate d t o th e intende d targe t  words ,  wit h 
th e oUie r  tw o bein g a  phonologica l  relativ e an d a n 
unrelate d word .  Th e 2 0 semanticall y relate d word s 
comprise d 1 4 categor y co-ordinates ,  1  superordinate ,  2 
subordinates ,  an d 3  tha t  wer e associate d wit h th e targe t 
but  no t  i n th e sam e categor y i n th e norms . 

I n th e contro l  group ,  1 0 o f  di e 1 7 T O T state s wer e 
resolved ,  o f  whic h 9  resulte d i n th e productio n o f  th e 
target .  I n onl y 7  o f  th e 1 7 T O T state s recorde d b y th e 
contro l  grou p di d word s othe r  dia n th e targe t  com e t o 
mind .  To o fe w o f  th e pairing s ha d boU i  member s wit h 

Tabl e 2 
M e an freq(uency )  an d image(ability )  rating s fo r  th e 
targe t  an d non-Lorge t  respons e words .  M e a n calculate d 
usin g onl y pair s wher e bot h member s hav e a  frequenc y 
ratin g o f  a t  leas t  1  pe r  million . 

respons e 
typ e 

targe t 

freq. image. 

respons e 

freq. image. 

TOT 
own-targe t 
searc h 

13.6 5 
16.3 6 
19.1 1 

5.6 3 
5.5 3 

21.7 1 
36.8 1 
129.8 0 

5.2 7 
5.6 1 

*  To o fe w wor d pair s wit h imageabilit y  ratings . 

Remainin g contro l  data .  Correc t  response s an d T O T 
state s accounte d fo r  262/28 8 (91% )  o f  al l  contro l 
responses .  Th e remainin g 2 6 wer e distribute d a s 1 8 
own-targe t  word s an d 8  consuiictiv e searc h attempts . 
Ther e wer e onl y sufficien t  own-targe t  response s t o 
analyze .  Th e targe t  an d own-target s di d no t  diffe r 
significantl y i n frequenc y (/(12 )  =  1.13) .  Compariso n 
of  imageabilit y  rating s wa s no t  possibl e becaus e o f 
smal l  sampl e size .  Al l  own-targe t  response s wer e 
nouns ,  an d th e majorit y wer e semanti c relative s o f  th e 
targets . 

Dementia group's own-target words. Own-target 
word s constitute d 2 2 ou t  o f  th e 6 8 (32% )  non-targe t 
attempt s a t  response s immediatel y followin g th e 
definition .  Tabl e 2  show s th e mea n frequencie s an d 
imageabilitie s fo r  target s an d own-words .  Ther e wa s n o 
differenc e i n frequencie s (f(27 )  =1.11 ,  wher e th e highl y 
skewe d frequencie s wer e logarithmicall y  transformed) , 
or  imageabilite s (t(l )  =  1.457) .  O f  th e own-targe t  word s 
produce d b y th e subject s 24/2 9 (82% )  wer e nouns ,  3 
wer e prope r  noun s an d 2  wer e verbs .  Agai n th e 
majorit y o f  non-targe t  word s wer e semanticall y relate d 
t o th e target ;  3  ha d epi.sodi c associatio n wiU i  th e targe t 
word s fo r  th e participants ,  o r  relatin g t o th e wa y the y 
interprete d di e definition .  T w o o f  th e non-targe t  word s 
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bad n o semanti c relationshi p t o th e targets ,  an d on e wa s 
bot h semanticall y an d phonologicall y related . 

To summarize ,  subjecLs '  ow n targe t  word s di d no t 
diffe r  significantl y i n frequenc y o r  imageabilit y  fro m 
th e intende d targe t  words .  Th e majorit y wer e noun s an d 
most  wer e semanticall y relate d t o th e tiirge t  words . 

Dementia group's constructive search words. There 
wer e 3 2 differen t  word s produce d i n th e 2 1 constructiv e 
searc h response s mad e b y subjects .  Thes e wer e 
significantl y highe r  i n frequenc y tha n th e targe t  words , 
afte r  logarithmi c transformatio n (1(25 )  =  2.556 ,  p  = 
0.01 ;  ra w mea n fo r  targe t  word s =  19.11 ;  fo r 
constructiv e searc h words ,  129.80) .  Ther e wa s n o 
significan t  differenc e betwee n th e targe t  an d searc h 
word s o n imageabilit y  (t(9 )  =  0.406 ;  mea n o f  5.5 3 fo r 
th e targe t  word s an d 5.6 1 fo r  th e word s produce d durin g 
constructiv e search) .  Al l  searc h word s wer e nouns .  Al l 
th e word s generate d b y th e subjecL s wer e semanticall y 
relate d t o th e targe t  words ,  wit h th e majorit y a s categor y 
co-ordinates ,  wit h tw o superordinate s an d on e a 
strongl y associate d pai r  fro m tw o closel y relate d 
semanti c categorie s (banan a fo r  "carrot") . 

I n summary ,  word s produce d whil e subject s wer e 
involve d i n a  constructiv e searc h fo r  th e targe t  wor d 
wer e o f  a  highe r  frequenc y tha n di e targe t  word s bu t  di d 
not  diffe r  i n imageability .  The y wer e als o fro m th e 
same syntacti c categor y a s Ui e targe t  word s an d al l  wer e 
semanti c relatives . 

lexica l  leve l  Uie n bot h semanti c an d phonologica l 
relative s woul d b e expected .  Third ,  tha t  units ,  suc h a s 
disiingui.shin g semanti c features ,  ar e themselve s lost , 
leavin g di e feature s tha t  remai n bein g share d b y mor e 
Uia n on e item ,  an y o f  whic h coul d becom e output .  Th e 
final  accoun t  predict s consistenc y i n respondin g acros s 
Ui.sks ,  an d ther e i s certai n evidenc e tha t  support s thi s 
(Cherdco w &  Bub ,  1990 ;  Hodge s etal. ,  1991,1992) .  I n 
Uies e studie s thi s i s allie d wiU i  th e co-occurrenc e o f 
superordinat e knowledg e preservatio n i n th e fac e o f 
subordinat e knowledg e loss ,  tw o characteristic s 
specifie d b y Shallic e a s indicatin g a  disorde r  o f 
semanti c storag e (Shallice ,  1987) .  Result s fro m Bayle s 
et  al .  (1990 )  an d fro m dii s presen t  stud y d o no t  suppor t 
this .  I n di e Bayle s study ,  subject s wit h dementi a wer e 
more likel y t o suppl y attribute s o f  object s the y faile d t o 
name rathe r  Uia n superordinat e categor y names .  I n ou r 
study ,  mos t  semanti c substitution s wer e categor y co -
ordinate s o f  th e targe t  item .  FurUie r  researc h usin g a 
batter y o f  task s t o distinguis h betwee n thes e necessar y 
account s i s ongoing .  Thi s include s a  measur e o f  erro r 
consistenc y acros s tasks ,  a  measur e o f  ho w item s ar e 
arrange d wiUii n semanti c categories ,  a n investigatio n o f 
retrieva l  an d utilizatio n o f  definin g feature s an d a  prob e 
fo r  th e continue d existenc e o f  item s withi n semanti c 
storag e Uia t  canno t  b e retrieve d a t  will . 
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