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Abstract—This study examined whether amnesic panents have pre-
served implicit memory for new associations between unrelated
words, as measured by repention priming, despite impatred explicit
memory for such new associations Prior studies provide conflicting
and ambiguous results Amnesic and control participants read aloud
wisually presented, unrelated word pairs and then attempted to iden-
nfy old, recombined, and new word pairs shown at threshold dura-
nons Amnesic and control groups showed equivalent priming for new
associanions by identifying old patrs better than recombined pairs
Amnesic panents were impaired on a matched explicit test of memory
for new associations The preserved pniming in amnesa indicates that
implicit memory for new associations need not be supported by the
mnemonic processes and brain structures that mediate explicit
memory for new associations

‘Winocur, & McLachlan, 1986) In a test phase, participants perform a
task with three kinds of word pairs (a) old pairs seen 1n the study
phase (march-shave), (b) dy-phase pairs (abe ),
and (c) new baseline pairs Superior pafﬂmum:e for recombined
relative to new paurs reflects single-word pnming Supenor perfor-
mance for old relative to recombined pairs must reflect new associa-
tions made between words by their arbitrary study-phase pang be-
cause all words 1n old and recombined pairs were seen 1n the study
phase The test-phase task may require participants to complete word
stems (march-sha__) or to 1dentify word pairs presented at threshold
duration Such tasks are known to yield intact single-word pnmung in
amnesia (e g, Cermak et al , 1985, Graf et al , 1984)

Amnesic patients have demonstrated impaired priming of new as-
soctations as measured by word-stem completon (Cermak, Bleich, &
Blackford, 1988, Schacter, 1985, Shimamura & Squure, 1989) or word
when each pair of words was presented sequentially at

Global amnesia 15 a syndrome by a
severe deficit in remembenng new episodes and facts that 15 not
secondary to any other behavioral incapacity The syndrome typically
results from bilateral lesions of medial temporal, diencephalic, or
basal forebran structures Amnesic patients perform poorly on ex-
plicit memory tests of recall and recogmition, which require conscious
and deliberate recollection of recent experience (Graf & Schacter,
1985) Amnesic patients, however, often perform normally on implicit
tests of memory, which measure information gained n recent expe-
nence as a change in behavior without any reference being made to
that expenence Implicit measures have revealed intact memory n
amnesic patients on tests of classical conditioning (e g , Gabneli, Mc-
Glinchey-Berroth, et al , 1995), skill learming (e g , Cohen & Squire,
1980, Milner, 1962), and repetition pnming, which 1s the dsfference in
test-phase performance between items presented earlier in a study
phase and baseline 1tems (¢ g, Cermak, Talbot, Chandler, & Wol-
barst, 1985, Graf, Squir¢, & Mandler, 1984)

The formation of new between unrelated

test (Paller & Mayes, 1994) Because amnesic patients showed in-
tact single-word primung 1n all of these studies and intact priming for
known associations 1 one of them (e g, table-chair, Shumamura &
Squire, 1984), the impaired pnming for new associations suggested a
Timut as to what could be learned by implicit memory processes Using
reading speed as a pniming measure, Moscovitch et al (1986) reported
unimpawred primung for new associations between word pairs 1n a
mixed group of amnesic and Alzheimer's patents (pnmung in the
amnesic group alone was not exammned) Musen and Squire (1993),
however, were unable to find pnming for new associations by the
reading-speed measure 1n either normal or amnesic groups unless
word pairs were combined 1nto single, continuous nonwords (e g,
marchshave) and presented for 10 study tnals In that case, amnesic
patients showed normal prniming for new associations Combining
words into continuous nonwords, however, makes it unclear whether
each stumulus was treated as a single nonword or as two distinct words

items 1s a hallmark of explicit memory In the laboratory, such
memory may be measured via paired-associate learning of unrelated
words (e g , seeing march-shave at study and recalling what word was
presented with march at test) Amnesic pauents have virtually no
explicit memory for new associations between unrelated words (¢ g ,
Shimamura & Squire, 1984) For the past decade, investigators have
tnied to discover whether implicit memory mechamsms can also me-
duate new assoctations between previously unrelated words by asking
whether amnesic patients can show normal priming for new associa-
tnons A way to measure pnming for new associatons 1s to expose
participants to unrelated word pawrs in a study phase (e g, march-
shave, above-fleet, amaze-voter) (Graf & Schacter, 1985, Moscovitch,

by their Also, exphcit memory after inten-
sive 10-tnal traiming was not examined, making 1t uncertain whether
the patients would have shown explicit memory impairments, and
precluding finding a dissociation between mplicit and exphicit
memory for new associations
Musen and Squire (1993) also examined pniming for new associa-
tions on a word-pair identification test A combined analysis of am-
nesic and control groups yielded priming for new associations, but
neither group alone showed rehable pnming for new associations
Thus, 1t 1s unclear whether amnesic patients showed normal pniming
for new associations, or whether they appeared unimpaired because
such priming was minimal even 1n normal control participants Musen
and Squire noted that given the modest amount of associative priming

n healthy 1t 1s important to venfy not only that amnesic
patients are relative to control groups, but that the amnesic
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patients themselves show pnmung for new associations Musen and
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Tuded that implicit memory mechanisa are not well
suited for fast learning of 1w axsociations between separate items,
I sum, amnesic patients have shown cither clearly impaired prim-
i or uncertain priming for new asociations, A review of this fit-
erature concluded 1 esics show lifle or o associanve prm-
ing following study of novel. unrelted word pairs” (Bower, 1996, p.
600, Although some findings suges that amnesic paticnts may show
et pinkg o e waciaions Mo o, 198 Musen
& i b er shown intact priming
u m.uv Tt s e minima e o1
) reliable priming for new
) mnmmd explicit memory
me study conditions that yicld intact
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The present s whether amnesic
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dentification test. After a second study phase with another set of word |
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Materials

“The stimuli were 408 five-letter words randomly paired 10 form
204 unrelated word pairs. Eighty-four pirs were used 10 set exposure
durations. The remaining 120 pairs were divided info six lists of 20
word pairs for counterhalancing purposes. For cach lis, the average |
Trequency of the first and sccond words from each pair was 19 per
million (Kucera & Francis. 1967). No two words in a pair began with
the same lettr. Filty-four additional word pairs were used as filers.
i study Forms were created by combining two lists (40 pairs). Pairs
were shown twice for a total of 40 study tial. Pairs were ordered

patients can show intact priming for new ssociations.

METHOD

Participants

There were (wo ammesic groups. ih alcaholic Korsakofl
syndrome and patients with various etiologics. In the latter group.
amnesia was due o anoxia n 2. encephalitis (1 — 2). bilateral
thalamic farction (n = 1), and ~iats cpilepticus following head
iy o = 1 The ol rou o the Kbl i b 8
oy of alcohalivm. i h s from aicool for st
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Des
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h
word pairs in a study phase and received subsequently s word pair

again i he second Rall of the sty Tt Thre i
occuned at the beginning y

The test forms for wordpair identification comprised 20 pairs
al 10 those shown in a preceding study phase (old pairs). 20
paies that were recombinations of first and second words preseated in
Separate stdy-phase pairs (recombined pairs). and 20 basel
ot seen in the study phase (new pairs). Words in recombined pairs |

. began with different letiers. and were in the same

Terigh postion . < i e dy phan. Recognon

other study-list paie recombined choice: and (¢
in the study phase (new choice). Order of choice types was counier-
balunced.

Each different words in
ogniion et Aceosspaicipants, il wer: coumictalanced uch
that each word pair appeared equally often in the identification and

recognition tesks and equally ofien in the old. recombined. and e
conditions.
Procedure |
Stimuli were presented on s Macintosh computer monicor, Word

puire e s e Couries 28 black fo s <cpracd by

Table 1. Participants” characterisics

Mean age

Group " tyears)
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UPPER
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