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A b s tra c t
The aim o f  the present doctoral thesis was to investigate the ability o f  
patients with Alzheimer's disease (AD) to utilize cognitive support in 
order to improve episodic remembering. A review o f  previous research 
indicated that most studies have failed to find beneficial effects o f  enco
ding support on memory in AD patients. The ability to utilize cognitive 
support (i.e., motoric activities, semantic organization, and semantic 
knowledge) for episodic remembering was investigated in five studies 
(Bäckman & Herlitz, 1990; Herlitz, Adolfsson, Bäckman, & Nilsson, in 
press; Herlitz & Bäckman, 1990; Herlitz & Viitanen, in press; Karlsson et 
al., 1989). Patients with mild, moderate, or severe AD, and normal older 
adults participated in the studies. O n the basis o f  the results from these 
studies and the review o f  the literature, it was concluded that (a) AD pati
ents, irrespective o f  dementia severity, perform at a lower level than nor
mal older adults in episodic memory tasks; (b) provided that support is 
supplied at retrieval, AD patients may be sensitive to manipulations at 
encoding; (c) the strength o f  the encoding manipulation determines the 
size o f  the memory improvement in AD patients; and (d) depending on  
dementia severity, the type o f  encoding support also determines the mag
nitude o f  memory improvement obtained.

Key words: Alzheimer's disease, Dementia, Memory, Episodic memory, 
Semantic memory, Severity o f  dementia
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ABSTRACT

Herlitz, A. Remembering in Alzheimer's disease: Utilization of cognitive support. 
Doctoral Dissertation, Department of Psychology, University of Umeå, and Section 
of Psychology, Stockholm Gerontology Research Center, and Department of Geri
atric Medicine, Karolinska Institute. Correspondence: Stockholm Gerontology 
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T h e  a im  o f  the present doctoral thesis was to investigate the ability 
o f  patients w ith Alzheimer's disease (AD) to  utilize cognitive sup
port in order to improve episodic remembering. A review o f 
previous research indicated that most studies have failed to find 
beneficial effects o f  encoding support on m em ory in AD patients. 
T he ability to utilize cognitive support (i.e., m otoric activities, 
semantic organization, and semantic knowledge) for episodic 
rem em bering was investigated in five studies (Bäckman & Herlitz, 
1990; Herlitz, Adolfsson, Bäckman, & Nilsson, in press; Herlitz & 
Bäckman, 1990; Herlitz & Viitanen, in press; Karlsson et al., 1989). 
Patients w ith mild, moderate, or severe AD, and normal older 
adults participated in the studies. O n  the basis o f the results from  
these studies and the review o f the literature, it was concluded that 
(a) AD patients, irrespective o f  dementia severity, perform  at a 
low er level than normal older adults in episodic m em ory tasks; (b) 
provided that support is supplied at retrieval, AD patients may be 
sensitive to manipulations at encoding; (c) the strength o f  the enco
ding manipulation determines the size o f  the m em ory im prove
m ent in AD patients; and (d) depending on dementia severity, the 
type o f  encoding support also determines the magnitude o f m em o
ry im provem ent obtained.

K ey words: Alzheimer's disease, Dem entia, M emory, Episodic 
memory, Semantic memory, Severity o f  dementia
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Introduction
T h e  p r e s e n t  t h e s is  is focused on the 
memory functions in one of the known 
dementia diseases, namely Alzheimer's 
disease (Alzheimer, 1907). Dementia 
literary means loss of soul or sense, and 
represents a symptom complex that may 
occur in many disorders (Haase, 1977; 
Thai, 1988). According to the Dia
gnostic and Statistical Manual of Mental 
Disorders (i.e., DSM-III-R; American 
Psychiatric Association, 1987), demen
tia is said to occur if an individual shows 
cognitive deficits, including memory 
disorders and impairment of either 
abstract thinking, judgment, or show 
aphasia, apraxia, or agnosia. These 
disturbances should be severe enough to 
interfere significantly with work, social 
activities, or relationships with others. A 
normal state of awareness until the very 
late stages of the disease is typically 
observed.

Alzheimer's disease (AD) is not only 
the most common dementia disorder, 
but it also shows a striking increase in 
incidence and prevalence with increa
sing age (Rocca, Amaducci, & Schoen
berg, 1986). AD is believed to account 
for approximately 50% of all dementia 
cases, and to contribute in combination 
with cerebrovascular conditions for 
another 25% in the population above 
the age of 65 (Tomlinson & Corsellis, 
1984). Traditionally, the term AD has 
been restricted to the presenile cases, 
although Alois Alzheimer (1911) regar
ded the disease entity as an early form of 
senile dementia. I will use the term AD 
irrespective of age of onset, a practice 
adopted by several researchers (Ameri
can Psychiatric Association, 1987; 
McKhann et al., 1984).

The criteria for AD diagnosis inclu
de, in addition to the criteria for 
dementia, that the disease have an insi
dious onset with a generally progressive 
deteriorating course, and that all other 
specific causes of dementia are excluded 
(American Psychiatric Association, 
1987). As the criteria for vascular 
dementia include, in addition to the 
dementia criteria, a stepwise deteriora
ting course, focal neurologic signs and 
symptoms, and signs of significant cere
brovascular disease (American Psychia
tric Association, 1987), it is clear that 
the symptoms of AD are difficult to dif
ferentiate from symptoms of other 
dementia disorders. There is no definite 
diagnostic marker for AD, and it has 
therefore been recommended that a 
diagnosis of definite AD only should be 
given after an examination of brain tis
sue (McKhann et al., 1984). The dia
gnosis of probable AD should be made 
in patients who fulfil the criteria of 
DSM-III-R (American Psychiatric 
Association, 1987). The diagnosis of 
possible AD should be reserved for pati
ents who meet the criteria for probable 
AD, but who show variations in the 
disease course or have systemic illness 
that is sufficient to cause dementia, alt
hough not believed to be responsible 
for the dementia. The guide-lines by 
McKhann et al. (1984) demonstrate, 
indirectly, the difficulties in correctly 
diagnosing AD patients.

Impairment of memory functions is 
one of the most important and earliest 
symptoms of the disease. Currently, an 
important criterion for the diagnosis is, 
thus, cognitive (i.e., memory). This fact 
alone motivates the examination and 
the study of memory functions in AD.



Previous research

Reviewing the literature on memory 
and dementia is in many ways a fairly 
simple task as compared to other areas 
in experimental psychology. This is pri
marily due to the fact that the area has 
received extensive interest only during 
the last 15 years. As the literature is rela
tively sparse and the disease puts limita
tion on the experimental paradigms that 
can be used, it is sometimes hard to 
draw strict conclusions from the results. 
I will return to these issues and pro
blems in a later section of the thesis.

In early work on memory and 
dementia the current diagnostic criteria 
were not always applied. However, in 
articles in which the patient population 
was described as demented with no spe
cific etiology, it is likely that the majo
rity of patients were suffering from AD. 
The reason for this is that AD is belie
ved to be the most common dementia 
disease (Tomlinson & Corsellis, 1984). 
In the present review of the literature, I 
have tried to state those cases in which 
the diagnosis is mixed, uncertain, or 
doubtful. Similarly, I have reported, 
based on various staging instruments, 
degree of dementia (i.e., mild, modera
te, severe) in those cases where it is rele
vant.

The research to be discussed here will 
be organized under four different hea
dings: short-term memory, episodic 
long-term memory, semantic long
term memory, and procedural memory 
(Tulving, 1983, 1987). The distinction 
between short-term and long-term 
memory rests on a large data bank that 
provides good support to the hypothesis 
that the two exist as separable, but clo

sely interacting systems. Long-term 
memory has further been classified into 
separable, but interrelated and interac
ting systems (i.e., episodic memory, 
semantic memory, procedural memory; 
Tulving, 1983, 1987). The reason for 
adopting this organization of memory 
functions for the present review is two
fold. First, these four areas have direct 
relevance to my own research to be 
reported later in this thesis. Second, a 
great deal of the memory research that 
has been carried out with AD patients as 
subjects fits very well into one of these 
four domains.

Short-term memory
The term short-term memory (STM) is 
used in this context to refer to perfor
mance in memory tasks over a very 
short period of time (Morris & Kopel- 
man, 1986). It is believed that the infor
mation resides briefly in an active 
memory state and is then either lost, 
recalled directly, or encoded further for 
transmission to a long-term store for 
more permanent storage. Studies of 
STM in normal young and old adults 
have typically used three main experi
mental paradigms: free recall, immedia
te memory span, and the Brown-Peter- 
son task (Brown, 1958; Peterson & 
Peterson, 1959). The typical finding 
when comparing STM in young and 
old adults is that STM only shows a 
modest decrement with increasing age 
(e.g., Bromley, 1958). These findings 
have been extended to include a popu
lation-based sample with normal older 
adults ranging from 75 to 95 years of 
age, as measured by the WAIS digit span 
(Amberla, Bäckman, Herlitz, Stigsdot
ter, Viitanen, & Winblad, 1989).



It is well known that if subjects are 
required to recall a list of words imme
diately after presentation, they are likely 
to show the highest memory perfor
mance for items presented at the end of 
the list (recency effect). It is assumed 
that approximately the last three items 
in a list are retained in STM (although 
there is some controversy regarding this 
issue; Baddeley & Hitch, 1977; Badde- 
ley, 1990). In one of the earliest studies 
on memory functions in AD, Miller 
(1971) found a very mild reduction in 
the recency effect of his presenile AD 
patients, a result which was replicated 
by Diesfeldt (1978) in a group of senile 
dementia patients. A somewhat larger 
reduction of STM in AD was found by 
Martin, Brouwers, Cox, and Fedio
(1985) and by Wilson, Bacon, Fox, and 
Kaszniak, (1983) using the Tulving and 
Colotla (1970) paradigm. In the Tul
ving and Colotla paradigm items that 
are recalled with less than seven items 
between presentation and recall are said 
to reside in STM. The small discrepan
cies in results may be due to different 
degree of impairment in the AD pati
ents assessed, as Pepin and Eslinger 
(1989) found that serial position curves 
showed different slopes in mildly, 
moderately, and severely demented AD 
patients. The mildly demented AD 
patients showed a similar recency effect 
as the normal older adults, whereas the 
moderately demented patients showed a 
markedly flatter curve and the severely 
demented an even flatter curve.

The most common way of assessing 
STM is by studying the memory span 
(i.e. the longest list of items which can 
be recalled in correct serial order). 
Memory span has been evaluated with

digits, letters, words, or with a visual 
analogue to the memory span, the Corsi 
Block span test (Milner, 1971). The 
results for mildly or moderately demen
ted patients typically range from mild to 
moderate impairment on these measu
res (Becker, 1988; Corkin, 1982; Kasz
niak, Garron, & Fox, 1979; Martin et 
al., 1985; Morris, 1986, 1987a, 1987b).

More substantial deficits for AD pati
ents are usually found on the verbal 
(Brown, 1958; Peterson & Peterson, 
1959) and on the non-verbal form of 
the Brown-Peterson task (Sullivan, 
Corkin, & Growdon, 1986). In this 
task, subjects are required to retrieve 
three verbal items from memory fol
lowing short periods of distraction. 
Corkin (1982) reported that even very 
mildly demented AD patients were 
moderately or severely impaired on this 
task. The extent of the impairment was 
associated with degree of dementia, 
with the severely demented patients 
performing at the lowest level. Morris
(1986) varied the difficulty of the dis- 
tractor task from a simple tapping pro
cedure to the adding of two singie-digit 
numbers. He showed that the degree of 
deficit in the AD patients was related to 
the difficulty of the distractor task.

The pattern of performance on the 
three paradigms described above is rela
tively straightforward. There is a slight 
reduction in performance on the recen
cy portion of free recall, a moderate and 
consistent reduction in immediate 
memory span, and a more substantial 
impairment on the Brown-Peterson 
task. Morris and Baddeley (1988) inter
preted these findings, and the findings 
that AD patients show normal phonolo
gical similarity effect, word length



effect, effect of articulatory suppression, 
and normal rate of articulation (Miller, 
1972; Morris, 1984, 1986, 1987a, 
1987b), as consistent with the assump
tion of an impairment in the functio
ning of the central executive compo
nent of working memory (Baddeley & 
Hitch, 1974; Baddeley, 1990). The 
central executive is believed to control 
attention, coordinate, and plan the per
formance of two or more concurrent 
activities. A deficit in the central execu
tive implies that AD patients, among 
other things, will be seriously impaired 
in the coordination of two tasks (Bad
deley, 1990).

From this review, it is clear that STM 
is impaired in patients with AD. The 
impairment extends from verbal to 
nonverbal material, it appears to be mild 
early in the course of dementia, and to 
increase with increasing severity of 
dementia (Kaszniak, Poon, & Riege,
1986).

Episodic îonç-term memory
The episodic memory system receives 
and stores information about personally 
temporally dated episodes or events, 
and the temporal-spatial relations 
among these events (Tulving, 1983). 
The system enables people to remember 
personal happenings from the recent 
and remote past. As the episodic memo
ry impairment is one of the earliest and 
most prominent symptoms of the disea
se, most of the work conducted on 
memory functions in AD has been con
cerned with episodic remembering (see 
Bäckman, Mäntylä, & Herlitz, 1990; 
Kaszniak et al., 1986; Morris & Kopel- 
man, 1986 for reviews). In order to 
organize the results of this research, I

have adopted the general framework of 
Jenkins (1979; see also Bäckman et al., 
1990), who argued that the evaluation 
and full understanding of memory per
formance must take four factors into 
consideration: subject-related variables, 
the material to be remembered, enco
ding-, and retrieval activities.

Subject-related variables
Few studies have investigated subject- 
related variables such as education, prior 
knowledge, or verbal skills in AD. This 
is probably due to the fact that the far 
most important subject-related variables 
are the disease itself and its level of seve
rity. Many studies have found that the 
more severe the dementing illness is, 
according to global screening instru
ments (e.g., Mini-Mental State Exami
nation; Folstein, Folstein, & McHugh, 
1975), the poorer is memory perfor
mance (e.g., Kaszniak et al., 1986).

Although the disease itself is believed 
to be the most important subject-related 
variable, there are factors such as prior 
knowledge and skills that might affect 
AD patients' memory performance. 
Before investigating effects of prior 
knowledge on episodic memory it is 
important to determine whether AD 
patients have preserved prior knowled
ge of some types of information.

Typically, studies investigating prior 
knowledge have focused on compari
sons between information acquired 
during the remote and the recent past, 
with Ribot's (1882) law as a point of 
departure. According to this law, the 
probability of forgetting an event is 
inversely related to the time since the 
occurrence of that event. This implies 
that memories from early adulthood



should be better preserved than memo
ries dating just a few years back. In stu
dies addressing this issue, the test mate
rials have typically been pictures of 
famous individuals who attained their 
fame under different time periods. 
Results have been quite straight for
ward: in comparison with normal older 
adults, AD patients show a consistent 
deficit in free recall, cued recall and 
recognition of major public events and 
of famous individuals from the remote 
and recent past (Beatty, Salmon, But
ters, Heindel, & Granholm, 1988; 
Kopelman, 1989; Sagar, Cohen, Cor- 
kin, & Growdon, 1985; Sagar, Cohen, 
Sullivan, Corkin, & Growdon, 1988; 
Wilson, Kaszniak, & Fox, 1981). More 
interestingly, most studies have shown 
that AD patients remember major pub
lic events and famous individuals from 
the 1930s, 1940s, and 1950s better than 
those from the recent past. This means 
that they show a temporal gradient in 
their memory performance (Beatty et 
al., 1988; Kopelman, 1989; Sagar et al., 
1988; Wilson et al., 1981).

Similar findings have been obtained 
in research on episodic autobiographical 
memory. In these studies, subjects are 
encouraged to produce a memory of a 
particular incident prompted with a cue 
that is either specific or unspecific in 
time. Results show that AD patients 
tend to produce more memories from 
early than from late adulthood, both 
spontaneously and with unspecific cues 
(Sagar et al., 1988). AD patients also 
remember events in a more detailed and 
vivid form from early adulthood than 
from late adulthood (Kopelman, 1989).

It thus seems clear that AD patients, 
like normal older adults, have preserved

prior knowledge of semantic and episo
dic information dating from the remote 
past. Similar results have also been con
firmed in case studies. Martin (1987) 
showed that a patient with AD who had 
excellent pre-morbid drawing skills was 
able to draw descriptive pieces of art 
quite proficiently late in the disease pro
cess, and Crystal, Grober, and Masur
(1989) demonstrated preserved musical 
ability in a musicologist with AD.

In a recent experiment, Lipinska, 
Bäckman, and Herlitz (1991) investiga
ted the ability of mildly demented AD 
patients to utilize prior knowledge for 
improving episodic remembering. 
Level of prior knowledge was manipu
lated by presenting faces of individuals 
who attained their fame during different 
time periods. Prior knowledge was acti
vated during study by having subjects 
generate statements concerning the to- 
be-remembered (TBR) famous indivi
duals. It was demonstrated that AD 
patients and normal older adults could 
utilize their greater knowledge of the 
dated individuals in order to improve 
episodic memory performance. In sum
mary, as a potential explanation for the 
temporal gradient in prior knowledge, 
it has been suggested that an anterogra
de memory deficit might account for 
the inferior performance of AD patients 
in recalling items from the recent past. 
It is thought that they suffer from a pro
gressively impaired ability to encode or 
retain new information (Wilson et al., 
1981). Further, according to one recent 
study, it appears that mildly demented 
AD patients are able to utilize preserved 
prior knowledge in order to improve 
their episodic memory performance 
(Lipinska, Bäckman, & Herlitz, 1991).



Materials

It is well known that some types of 
materials are easier to remember than 
others, that is, normal older adults, as 
well as young adults, typically show 
effects of type of material on episodic 
memory. The pattem of data for AD 
patients differs from what is normally 
obtained with healthy elderly adults.

In contrast to normal older adults, 
AD patients often perform equally well 
with words and faces (Wilson, Kaszni- 
ak, Bacon, Fox, & Kelly, 1982), rare 
and common words (Wilson, Bacon, 
Kramer, Fox, & Kaszniak, 1983), they 
show no picture superiority effect (Ris- 
senberg & Glanzer, 1986), and they are 
able to make relatively less use of ima
gery in recognition memory compared 
to normal older adults (R. P. Hart, 
Kwentus, Taylor, & Hamer, 1987; 
Kaszniak, Wilson, & Fox, 1981). More
over, Butters et al. (1983) varied the 
amount of contextual support provided 
during encoding of pictorial and spatial 
information, but this manipulation did 
not enhance memory performance in 
AD patients. Similarly, Weingartner et 
al. (1981) investigated the influence of 
inherent semantic organization in word 
lists on memory and found that a group 
of AD patients were unable to sponta
neously discover the semantic organiza
tion of the lists and to utilize this infor
mation to improve recall. This is not 
true for normal older adults (Weingart
ner et al., 1981) or depressed patients 
(Weingartner et al., 1982).

The insensitivity of manipulations of 
materials in AD has been extended so as 
to cover materials and tasks in which 
there is motoric activation at encoding.

In the subject-performed task (SPT), 
subjects are instructed to perform series 
of simple concrete motor actions for 
purposes of later recall (Cohen, 1981). 
Dick, Kean, and Sands (1989a) 
investigated free recall performance of 
patients with mild to moderate AD and 
normal controls for SPTs and the verbal 
descriptions of SPTs. These investiga
tors replicated earlier research in that 
normal older adults showed higher 
recall for SPTs than for the verbal con
trol tasks (Bäckman, 1985; Bäckman & 
Nilsson, 1984), although the AD pati
ents failed to exhibit such an improve
ment.

In contrast, Nebes, Martin and Horn 
(1984) demonstrated that AD patients 
can use their knowledge of regularities 
of the English language to enhance epi
sodic recall of words or letters, thereby 
showing the same qualitative pattern of 
data as normal older adults although 
performing at a lower level. This fin
ding suggests that some aspects of the 
organizational structure of language are 
preserved in AD. Another possible 
exception to the negative results is the 
finding by Rissenberg and Glanzer 
(1987) who demonstrated an effect of 
concrete versus abstract words in a free 
recall task among AD patients. The aut
hors, however, did not interpret this 
result as a true effect of item concrete
ness, but rather as a result of the pati
ents' difficulty in generating abstract 
words. Another potential exception 
comes from a study by S. A. Hart, 
Smith, and Swash (1985), who found a 
higher rate of false positives in recogni
tion for very common words compared 
with more uncommon ones. The effect 
was more marked for the AD patients,



but the normal older adults showed the 
same pattern of data. It was hypothesi
zed that the tendency to accept com
mon words as familiar might reflect a 
deficiency in contextual memory of AD 
patients.

Although there seem to be excep
tions to the general rule that AD pati
ents are unable to benefit from increa
sing richness of materials in a similar 
way as normal older adults, it is clear 
that they show a different pattern as 
compared to normal older adults. It is 
possible that this different pattern 
reflects an underlying impairment of the 
mental processes involved, but it might 
also be the case that a failure in utilizing 
these kind of support is due to an inabi
lity to spontaneously make use of the 
inherent support, rather than an inabili
ty to use the supportive conditions 
when explicitly prompted to do so.

Encoding activities
So far, I have dealt with support which 
is built into the material. However, 
when investigating encoding activities 
the most common way to explore this is 
to study the way in which subjects 
spontaneously process a given type of 
information as compared to the way it is 
processed when the experimenter pro
vides instructions.

As described earlier, Weingartner et 
al. (1981) found that AD patients were 
unable to discover and benefit from 
inherent semantic organization in word 
lists. In a similar vein, Diesfeldt (1984) 
explicitly pointed out the semantic 
categories in a word list to a group of 
moderately demented patients, without 
thereby improving their level of recall as 
compared to a standard condition. Cor-

kin (1982) investigated the effects of 
level of processing (Craik & Lockhart, 
1972) in mildly, moderately and severe
ly demented AD patients. The expected 
advantage for semantically encoded ver
bal information occurred for a group of 
normal older adults, whereas the AD 
groups performed at the same low level 
in all conditions. This result has been 
replicated and extended to facial infor
mation for mildly demented AD pati
ents (Wilson et al., 1982)

The ”generation effect” refers to a 
superiority in recall of items that are 
generated by the subject compared to 
items provided by the experimenter 
during study (Slamecka & Graf, 1978). 
The generation effect has also been stu
died in AD. Whereas the generation 
process strengthened the memory traces 
of both young and normal older adults, 
in studies by Dick, Kean, and Sands 
(1989b) and Mitchell, Hunt, and Sch
mitt (1986), this process had virtually no 
facilitating effect on the performance of 
the AD patients. As AD patients failed 
to demonstrate this effect under testing 
conditions involving free recall and 
recognition (Dick et al., 1989b), as well 
as cued recall (Mitchell et al., 1986), 
there is converging evidence that this 
process is impaired in this population.

Possible exceptions to the lack of 
sensitivity of manipulations at encoding 
in AD come mainly from studies on 
presentation rate, and from studies add
ressing whether the memory deficit 
seen in AD is due to an abnormal rate of 
forgetting. However, studies in these 
areas have yielded somewhat mixed 
results. Corkin et al. (1984) studied 
memory for complex photographs and 
equated the normal controls and the



AD patients on level of initial learning 
by extending the exposure time for the 
AD patients. Recognition was tested at 
10 minutes, 24 hours, and 72 hours after 
study. AD patients showed an normal 
overall rate of forgetting, despite their 
impaired performance at the 24-hour 
delay. Becker, Boiler, Saxton, and 
Me Gonigle-Gibson (1987) arrived at 
the same results examining story recall 
and figure copying. However, retention 
interval was in this case only 30 minu
tes, and there was no attempt to equate 
the groups on level of initial learning. 
Similar to the study by Corkin et al.
(1984), R. P. Hart, Kwentus, Taylor, 
and Harkins (1987) studied rate of for
getting for line drawings of common 
objects after the AD group and normal 
controls had been equated on level of 
acquisition by variation of stimulus 
exposure time. Recognition was tested 
at 0,10 min, 2 hours, and 48 hours after 
study. The AD group showed a more 
rapid forgetting during the first 10 min 
after learning to criterion as compared 
to the normal controls. Although the 
results concerning rate of forgetting in 
AD are somewhat mixed, it appears as if 
the majority of studies have found 
results indicating a small abnormal rapid 
forgetting in AD (Corkin et al., 1984; 
R. P. Hart et al., 1987).

It also appears that a prolonged pre
sentation rate may boost memory per
formance in AD. Corkin et al. (1984) 
and R. P. Hart et al. (1987) extended 
the presentation time from approxima
tely 1-2 seconds for the normal older 
adults up to 16 seconds for the AD pati
ents, thereby obtaining equal learning 
after a 10 minutes retention interval. 
Others have demonstrated that increa

sed number of study trials does not 
improve AD patients' memory perfor
mance (Strauss, Weingartner, & Thom
pson, 1985). Thus, a prolonged presen
tation rate may improve AD patients' 
memory performance, and it seems 
logical that also an increased number of 
study trials would improve memory 
performance. Why this is not the case 
remains unclear.

Taken together, research on enco
ding activities suggests that AD patients 
are impaired at spontaneously detect 
and utilize semantic categories to 
improve memory, and that they show 
an impairment to benefit from explicit 
instructions at encoding. AD patients' 
ability to improve memory by means of 
increased exposure to the TBR items 
may be an exception to this pattern of 
data.

Retrieval
There are some studies showing that 
normal older adults are able to perform 
at the same level as young adults when 
tested on recognition instead of free 
recall (e.g., Schonfield & Robertson, 
1966; Smith, 1975). This is not the case 
with AD patients, suggesting that the 
retrieval processes of AD patients func
tion less well than those of age-matched 
controls. Recognition of verbal (e. g., S. 
Hart et al., 1985; Miller, 1975, 1978; 
Salmon, Granholm, McCullough, But
ters, & Grant, 1989), facial (Salmon et 
al., 1989; Wilson et al., 1982), form (S. 
Hart et al., 1985), and spatial (Salmon et 
al., 1989) TBR information is impaired 
in AD. The performance of AD patients 
also tends to decrease as the number of 
distractors increases to a greater extent 
than that of normal older adults (Miller, 
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1978). Signal detection analysis indica
tes that this deficit is due to a problem 
in memory discrimination between tar
get and distractor stimuli rather than to 
response bias (S. Hart et al., 1985; Wil
son et al., 1982). S. Hart et al. (1985) 
suggested that this finding could also be 
due to a contextual processing deficit, as 
the AD patients had a greater tendency 
to produce false alarms to high-frequen
cy words than to low-frequency words. 
The low performance of AD patients in 
recognition tasks, thus, is primarily cha
racterized by a high number of hits 
together with a high number of false 
positives.

There are test situations, however, in 
which AD patients exhibit a normal 
memory performance and a qualitative
ly similar pattern of data as normal con
trols, although the evidence is some
what inconclusive. In these test situa
tions subjects are provided with partial 
information at retrieval, in the form of 
the first few letters of the study words. 
Miller (1975) and Morris, Wheadey, 
and Britton (1983) found that AD pati
ents improved markedly when provided 
with partial cues as compared to free 
recall, and performed at the same level 
as normal older adults. In an attempt to 
replicate these data, Davis and Mum- 
ford (1984) found that, although the 
provision of partial cues increased reli
ably the AD patients' memory perfor
mance, as compared to their free recall 
performance, they still performed far 
below the level of the normal older 
adults. Nevertheless, partial cues were 
more effective than category cues for 
the AD patients. Salmon, Shimamura, 
Butters, and Smith (1988) and Shima
mura, Salmon, Squire, and Butters

(1987) employed a similar task. Howe
ver, these investigators interpreted the 
partial cuing procedure as a test of lexi
cal priming and did, therefore, not con
trast partial cuing recall with free recall. 
The results of these studies demonstrate 
a pronounced deficit among AD pati
ents in this task as compared with nor
mal older adults, as well as patients suf
fering from Huntington's disease or 
KorsakofTs disease. The AD patients 
showed a priming effect, but the effect 
was less pronounced than for the other 
groups. It seems reasonable to conclude 
that partial cues are quite effective in 
eliciting items from memory as compa
red to free recall, although seldom 
improving AD patients' memory to the 
level of normal older adults (i.e., Sal
mon et al., 1988; Shimamura et al., 
1987).

Some studies have been concerned 
with the effects of category cues on AD 
patients' memory performance. There 
are at least two methods available for 
investigating this issue, and at least three 
ways to estimate potential cue effects. In 
some studies all the TBR items belong 
to different semantic categories and 
subjects are cued with a separate seman
tic category cue for each TBR item at 
retrieval. In other studies, the TBR list 
consists of items belonging to a given 
number of categories. Here, subjects are 
provided with a semantic category cue 
that is assumed to provoke the memory 
of more than one item from the TBR 
list. In order to estimate a potential 
effect of category cues, it is possible to 
count the items recalled at the time 
when provided with the cues. An alter
native method is to count the items 
recalled at the time of free recall plus



potential new items recalled when pro
vided with the category cues. The latter 
score, the total recall score (Buschke, 
1984), is always equal to, or greater 
than, the cued recall score. A third, att
ractive, but costsome alternative of 
assessing cued recall is to use different 
lists for the free recall and cued recall 
testing. This method avoids the depen
dence between the free and cued recall 
scores.

Davis and Mumford (1984), using 
selective cues and different lists for free 
and cued recall, found that that there 
was no effect of category cues as com
pared with free recall in their group of 
AD patients. Similarly, Diesfeldt (1984) 
found no effect of category cues subsu
ming several TBR items, as compared 
to free recall in moderately demented 
AD patients. Negative results have also 
been obtained by Granholm and But
ters (1988) who investigated associative 
encoding and retrieval abilities in AD 
patients and other groups with memory 
deficits. Five encoding/retrieval condi
tions were constructed by varying the 
types of cues (i. e., strong, weak, or no 
cues) that were available at study and 
recall. Thus, at study the TBR word 
was presented together with either a 
strong or a weak cue, or with no cue at 
all. At recall subjects were presented 
with either the same cues as those pre
sented at study or with different sets of 
cues than those presented at study. 
Results showed that AD patients recal
led more words in the strong-strong 
condition than in any other condition, 
and that they recalled fewer words in 
the strong-weak condition than in any 
other condition. Similar results were 
obtained for the other groups tested.

However, unlike the normal controls, 
the AD patients recalled more words in 
the weak-strong condition than in both 
the weak-weak and free-free condi
tions. This was taken to indicate that 
AD patients do not actually encode or 
attend to the semantic categories, and 
that the effect of semantic cues is merely 
due to guessing.

Somewhat more positive findings 
were obtained by Diesfeldt (1984), who 
demonstrated that the level of recall 
increased when explanations of the 
category structure during encoding was 
combined with category cuing at retri
eval. Explanation of the category struc
ture given at the time of presentation, 
or cuing with category names at retrie
val, did not alone enhance recall. 
Buschke (1984), using the selective 
reminding procedure (Buschke, 1973), 
showed that when mildly demented 
AD patients process the material effecti
vely during learning, by means of tactile 
exploration of the TBR objects, they 
are also able to benefit from cues at 
retrieval.

As noted, Corkin (1982) failed to 
find beneficial effects of deep semantic 
orienting tasks compared to shallow 
orienting tasks in AD patients. A reason 
for this result might be that no support 
was given at the time of retrieval. Mar
tin et al. (1985) instructed mildly 
demented AD patients and normal 
older adults to provide a rhyme to the 
TBR object, tell where the TBR object 
could be found, and pantomime a 
movement or a series of movements 
associated with its use. The AD patients 
showed superior recall when selectively 
cued in the two latter semantic enco
ding conditions as compared to the



shallow encoding condition. The AD 
patients produced a similar pattern of 
data as that exhibited by normal older 
subjects, although performing at a 
lower level.

Taken together, research on retrieval 
functions in AD indicate that AD pati
ents function less well than normal 
older adults. AD patients do not per
form at the same level as normal older 
adults when tested with recognition, 
letter cues, or with category cues. 
However, letter cuing have proven to 
aid AD patients in a similar way as they 
do aid normal older adults. It also seems 
as if it is possible to show beneficial 
effects from category cues in AD, alt
hough it is necessary to provide substan
tial environmental support at encoding 
as well.

Research on episodic memory func
tions in AD indicate that, first, in con
trast to normal older adults, AD patients 
routinely fail to utilize several different 
forms of contextual and cognitive 
support at encoding and retrieval, and, 
second, when cognitive support is pro
vided at both stages of remembering, 
mildly to moderately demented AD 
patients may exhibit increments in 
memory performance.

Semantic long-term memory
Semantic memory is typically described 
as a system necessary for the use of 
language, the organized knowledge a 
person possesses about words and other 
symbols, their meaning, referents, and 
relations among them, and about rules, 
formulas, and algorithms for the mani
pulation of the symbols, concepts, and 
relations. Semantic memory is also 
described as our knowledge about the

world (Tulving, 1983). I have organized 
the review around the areas in which 
the major part of the research has been 
conducted: language, knowledge of 
concept and rules, priming, and utiliza
tion of semantic memory for episodic 
remembering.

Language
In meeting patients with AD it soon 
becomes evident that they have some 
impairment in language functions, even 
if this only takes the form of an impove
rished form of verbal expressions, or a 
word-finding deficit (see S. Hart, 1988; 
Miller, 1989, for reviews). What is then 
the nature of this language impairment? 
A major issue in this area has been to 
determine whether the word-finding 
difficulty is due to a defect in lexical 
access, or to an actual loss of informa
tion from semantic memory. The study 
of language abilities in AD has focused 
on naming of objects or pictures of 
objects, verbal fluency, spontaneous 
speech, comprehension, and word asso
ciations.

In contrast to normal older individu
als, AD patients show a marked deficit 
in object naming, and this deficit is 
strongly correlated with overall severity 
of dementia (Kirshner, Webb, & Kelly,
1984). Rochford (1971) was one of the 
first to investigate this deficit experi
mentally. He argued that demented 
patients misname objects because they 
misperceive them. This argument was 
based on the finding that many of the 
patients' mistakes concerned naming of 
visually similar objects, and on the fact 
that the naming ability was improved 
when the patients were asked to name 
easily discriminated body parts. There



are also studies showing that the naming 
ability increases when the patients are 
allowed to handle the object, or if its use 
is demonstrated prior to naming (Barker 
& Lawson, 1968). Kirshner et al. (1984) 
varied the perceptual difficulty of 
objects to be named (e.g., objects, pho
tographs, line drawings) and found that 
these manipulations had a much greater 
effect on the naming ability of AD pati
ents than on controls. The results from 
these studies were interpreted such that 
AD patients' naming deficit was due to 
a failure to identify the objects correcdy. 
This view is, however, not commonly 
held today.

In contrast to this interpretation, the
re are studies reporting that the naming 
errors done by demented patients are 
rarely visually similar, but rather seman
tically related to the object (Bayles & 
Tomoeda, 1983; Martin & Fedio, 1983; 
Schwartz, Marin, & Saffian, 1979)). 
Huff, Corkin, and Growdon (1986) 
found that even when the demented 
group consisted of subjects who perfor
med within the normal range on tests of 
perceptual discrimination, an impair
ment in naming could still be demon
strated. It has also been found that 
prompting AD patients with definitions 
of the names that they failed to produce 
results in litde enhancement of naming 
(Skelton-Robinson, & Jones, 1984). 
Similarly, Flicker, Ferris, Crook, and 
Bartus (1987) found that demented 
patients who had difficulties naming an 
object could very seldom recognize the 
correct name, and Chertkow and Bub
(1990) showed that a deterioration of 
detailed conceptual knowledge of the 
item disrupts the ability to name the 
item. All these studies suggests that the

naming deficit in AD is due to an actual 
loss or reduction in the availability of 
the specific semantic attributes that 
determine concept meaning (Nebes, 
1989).

Another line of reasoning leads to the 
conclusion that the semantic represen
tation of the object is intact in AD, but 
that the connection from this represen
tation to its corresponding lexical repre
sentation is disrupted (Nebes, 1989; 
Smith, Murdoch, & Chenery, 1989). 
Evidence supporting this notion comes 
from studies showing that patients have 
greater difficulty with less frequent 
names than do normal older adults (Bar
ker & Lawson, 1968; Kirshner, et al., 
1984; Skelton-Robinson & Jones,
1984). Also, the semantic errors made 
by demented patients are largely associ
ated with the function or the context of 
the object, which indicates that AD 
patients possess knowledge of the func
tion or context of objects they could 
not name (Bayles & Tomoeda, 1983). 
Similarly, Martin and Fedio (1983) and 
Neils, Brennan, Cole, Boiler, and Ger- 
deman (1988) demonstrated that AD 
patients were aided by phonemic cues 
on the Boston Naming Test. This again 
suggests that AD patients have informa
tion about objects they are unable to 
name.

Although, it is still unclear whether 
the naming deficit is due to a loss of 
semantic information or to impaired 
lexical access, it seems evident that a 
semantic impairment is a major, if not 
the only, reason for the naming deficit 
in AD patients.

A commonly used method to study 
semantic deficits is word fluency. In this 
task, the subject is here provided with a



category name, such as words begin
ning with the letter "S," names of fruits, 
or items that can be bought in a super
market, and are asked to generate as 
many words as possible during a 1 to 5 
min time interval. This task is known to 
be very sensitive to the semantic deficit 
seen in AD patients, and it shows a ste
ady decline as the disease progresses 
(Bäckman, Josephsson, Herlitz, Stigs- 
dotter, & Viitanen, 1991; Butters, 
Granholm, Salmon, Grant, & Wolfe, 
1987; Diesfeldt, 1985; Martin & Fedio, 
1983; R. P. Hart, Kwentus, Taylor, & 
Hamer, 1988; S. Hart, Smith, & Swash, 
1988; Ober, Dronkers, Koss, Delis, & 
Friedland, 1986; Shutdeworth & 
Huber, 1988; Storandt, Botwinick, 
Danziger, Berg, & Hughes, 1984). It is 
also found to be one of the most sensi
tive clinical language tests in separating 
dementia from normal aging (Emery & 
Breslau, 1988)

Ober et al. (1986) provided a detailed 
analysis of word fluency varying both 
degree of severity in their AD patients 
and the type of word fluency test used. 
In addition to the findings that the 
responses by the AD patients tended to 
asymptote earlier, and that AD patients 
provided more inappropriate responses 
than normal older adults, it was found 
that low-frequency items were not less 
accessible among AD patients than 
among normal older adults. This pat
tern of data was evident in both the let
ter and the category fluency tasks. Ober 
et al. (1986) also found that letter and 
category fluency was equally impaired 
in AD as compared to normal older 
adults. This result differs from earlier 
results of Rosen (1980) and S. Hart et 
al. (1988) who found that AD patients

showed greater impairment in fluency 
with letter categories than with seman
tic categories. In semantic category flu
ency tests AD patients do not only 
name fewer items, but also produce 
fewer items from each subcategory 
(e.g., fruits) than normal older adults, 
and sometimes they even produce the 
subcategory name itself (Martin & 
Fedio, 1983; Ober et al., 1986; Tröster, 
Salmon, McCullough, & Butters, 
1989). It is, thus, clear that AD patients 
show a substantial deficit in both letter 
and category fluency tasks.

Other aspects of language functions, 
such as comprehension, perseveration, 
or spontaneous speech have been inve
stigated to a much lesser extent than 
object naming and fluency (see Miller, 
1989, for a review). What is known is 
that demented patients show impair
ment in comprehension. This impair
ment is evidenced on Token Test (mea
suring the understanding of verbal 
instructions involving basic concepts of 
size, color, and location) as well as on 
reading comprehension tasks. Compre
hension of both spoken and written 
information is, thus, affected by demen
tia, although there is little evidence as to 
the nature of the impairment. It is clear 
that AD patients perseverate more fre
quently than normal older adults and 
that severity of dementia is correlated 
with perseveration (Bayles, Tomoeda, 
Kaszniak, Stern, & Eagans, 1985; 
Shindler, Caplan, & Hier, 1984). Perse
veration of ideas after an intervening 
response is typical for AD patients (e.g., 
when describing a needle: "it's small, 
it's sharp, it's rather small"; Bayles et al.,
1985). Kopelman (1987) studied two 
types of confabulation in AD patients,



spontaneous confabulation, which may 
result from a frontal dysfunction, and 
provoked confabulation, which may 
reflect an normal response to a faulty 
memory. He concluded that provoked 
confabulations are common among AD 
patients in memory tests, and that those 
confabulations resemble the errors pro
duced by healthy subjects at prolonged 
retention intervals.

When listening or talking to AD 
patients it is apparent that their speech 
tends to be vague, repetitive, and fairly 
empty of content words. This impres
sion has been tested in a few studies (see 
Miller, 1989; Nebes, 1989, for reviews), 
and it has been demonstrated that the 
language of AD patients is filled with 
empty phrases, indefinite terms, and cir
cumlocutions (Nicholas, Obler, Albert, 
& Helm-Estabrooks, 1985), although 
the language remains grammatically 
correct (Hier, Hagenlocker, & Shindler,
1985). It thus seems that AD patients 
language problems is to be found at the 
lexical-semantic level rather than on the 
syntactic level (Nebes, 1989).

It is clear from this review that AD 
patients' language deficits are charac
terized by a substantial word-finding 
difficulty. However, it is hard to deter
mine whether this impairment is due to 
a deficit in access or due to a more 
general semantic impairment, that is, 
whether the information is totally lost 
or merely unavailable to a directed sear
ch (Nebes, 1989).

Knowledge o f words and  
concept relations

Another aspect of semantic memory is 
what Tulving (1983) refers to as know

ledge about relations among words and 
about rules for the manipulation of 
them. Research on knowledge of the 
attributes of concepts, word associa
tions, and category knowledge have 
been conducted.

As discussed earlier, the naming defi
cit in AD could stem from a loss of 
knowledge of the specific semantic 
attributes that constitute the meanings 
of the concepts. These attributes may be 
essential for the understanding of the 
word or the concept. Martin and Fedio 
(1983) concluded that AD is characteri
zed by a loss of knowledge of, or an ina
bility to retrieve and properly utilize 
specific attributes, but with a relative 
preservation of broader categorical 
information. This has also been demon
strated by Chertkow, Bub, and Seiden- 
berg (1989) who investigated the ability 
of AD patients to answer questions 
regarding superordinate categories of 
objects, and questions about perceptual 
and functional attributes of objects. As 
in the study by Martin and Fedio (1983) 
it was found that AD patients answer 
the former questions as proficiendy as 
normal older adults, but not the latter. 
Grober, Buschke, Kawas, and Fuld
(1985) obtained results which indicated 
that attributes are not lost, but that the 
organization of the attributes is impai
red in AD. In one experiment, subjects 
were asked to select attributes that 
belonged to a number of concepts. AD 
patients performed at a similar level as 
the normal older adults. In a follow-up 
experiment, subjects were asked to 
order attributes according to their rela
tive importance in defining the concep
ts. The AD patients performed better 
than chance, but did not rank the attri-



butes as well as normal older adults. 
Such a disruption in the organization of 
attributes could produce the same 
language impairment as an actual loss. 
Similarly, Nebes and Brady (1988) did 
not find evidence for the hypothesis 
that AD patients loose information 
about the distinctive features of objects 
and functions. Thus, AD patients may 
retain knowledge about the features of 
concepts, but appear to have problems 
accessing this information.

Some investigators have studied 
word associations in dementia 
(Gewirth, Shindler, & Hier, 1984; San
to Pietro & Goldfarb, 1985). The asso
ciates given to stimulus words are typi
cally considered paradigmatic or syntag- 
matic. Paradigmatic responses are in the 
same grammatical class as the stimulus 
words (e.g., when large is followed by 
small), whereas syntagmatic responses 
are words belonging to another part of 
speech which normally follows the sti
mulus word in a syntax (e.g., when 
"beautiful" is followed by "Agneta"). It 
has also been found that as the disease 
progresses, there are fewer paradigmatic 
responses, whereas there is no change in 
syntagmatic responses. As might be 
expected, demented patients also give 
more idiosyncratic or unclassifiable 
responses and many more multiword 
responses (e.g., when "doll" is followed 
by "for children"; Gewirth et al., 1984; 
Santo Pietro & Goldfarb, 1985).

Category knowledge is believed to 
be at least grossly intact in AD patients, 
that is, AD patients are capable of sor
ting into categories (Buschke, 1984; 
Nebes, Boiler, & Holland, 1986), and to 
decide whether an object belongs to a 
given category (Huff et al., 1986).

In summary, it appears that AD pati
ents do retain information about rela
tions among words and about rules for 
the manipulation of words. In compari
son to normal older adults, this infor
mation is, however, less accessible, per
haps because of deficits in organizational 
processing.

Priming
Priming is a form of implicit memory 
that does not involve explicit or consci
ous recollection of previous experiences 
(Tulving & Schacter, 1990). The time it 
takes a subject to process a stimulus may 
be measured in studies of priming. A 
decrease in the time needed to process a 
stimulus when it is preceded by a related 
item in comparison with an unrelated 
prime is assumed to be due to spreading 
of activation from the related item to 
the stimulus, which then facilitates pro
cessing of the item. A basic assumption 
is that different concepts are intercon
nected by a variety of relationships (e.g., 
membership in a common category, 
functional relationship, property rela
tionship; Collins & Loftus, 1975). Dif
ferent experimental paradigms have 
been used in the study of semantic and 
episodic priming in AD, such as lexical 
decision, word naming, and semantic 
category search. It is assumed that if 
semantic memory is disrupted in AD 
this would be evident in reduced 
semantic priming effects.

Nebes and colleagues (Nebes et al., 
1984; Nebes et al., 1986) investigated 
semantic priming in a task that measu
red speed of word naming. Semantic 
priming was considered to be present if 
the time it took to name a word decre
ased when the word was preceded by a
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related prime. It was found that mildly 
to moderately demented AD patients 
showed equal facilitation by semantic 
primes as normal older adults. On the 
basis of these findings, Nebes et al. 
(1984) hypothesized that AD patients' 
semantic memory structure is intact as 
long as only automatic forms of seman
tic processing are required. Semantic 
priming is believed to involve an auto
matic and a more voluntary strategic, 
attentional component. Automatic pri
ming is attributed to a passive spreading 
of activation via semantic links between 
nodes in the lexicon. Voluntary or stra
tegic semantic priming is characterized 
by active attentional processes causing 
inhibition of incorrect primes as well as 
facilitation of correct primes (Neely, 
1977).

Similarly, on a lexical decision task an 
equal or even greater semantic priming 
in AD patients as compared to normal 
older adults have been found (Chert- 
kow & Bub, 1990; Chertkow et al. 
1989; Nebes, Brady, & Huff, 1989). 
However, not all studies have demon
strated preserved semantic priming in 
lexical decision tasks in AD. Albert and 
Milberg (1989) and Ober and Shenaut 
(1988) found reduced or non-existent 
semantic priming in their AD patients. 
Nebes (1989) pointed out that the disc
repancies in results might be due to dif
ferences in the procedures employed, 
rather than to actual differences.

A form of episodic priming, repeti
tion priming, has been shown to be pre
served in AD (Ober & Shenaut, 1988). 
In this task subjects process a series of 
words in a lexical decision task, and pri
ming is said to occur if they respond fas
ter to a word when it is presented the

second time in a word series than the 
first time. However, Salmon et al.
(1988) and Huff, Mack, Mahlmann, 
and Greenberg (1988) have studied 
associative priming, by investigating 
whether a previously presented second 
word in a word pair increases the likeli
hood of it being elicited when the first 
word in a word pair is presented again. 
Priming in this task is said to have 
occurred if the associate is produced 
upon seeing the stimulus in the second 
occurrence to a greater extent than in 
the first. In these two studies AD pati
ents did not show associative priming. 
Similarly, AD patients have failed to 
show priming in stem-completion tasks 
(Heindel, Salmon, Shults, Walicke, & 
Butters, 1989; Salmon et al., 1988; Shi- 
mamura et al., 1987), although a recent 
study (Grosse, Wilson, & Fox, 1990) 
reported preserved stem-completion 
priming in AD. The authors believed 
this to be a consequence of the elabora- 
tive processing of the words which was 
inherent in the task requirements 
(Grosse et al., 1990).

It thus seems that semantic priming as 
measured in lexical and word naming 
tasks (Chertkow & Bub, 1990; Chert
kow et al. 1989; Nebes et al., 1984; 
Nebes et al., 1986; Nebes et al., 1989) 
and repetition priming (Ober & She
naut, 1988) is preserved in AD, whereas 
episodic priming, as measured in stem 
completion (Heindel et al., 1989; Sal
mon et al., 1988; Shimamura et al.,
1987) and associative priming paradigm 
(Salmon et al., 1988; Huff et al., 1988) 
is not. One important difference betwe
en the tasks used is the demand for lex
ical search in stem completion and asso
ciative priming. There are also differen- 
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ces in the measure of priming. In 
semantic priming tasks the effect of pri
ming has been measured by a change in 
the speed or accuracy with which the 
word is processed, and in episodic pri
ming task it has been measured by a 
change in the likelihood with which the 
word will be emitted. Nebes (1989) 
concluded that AD patients show pri
ming effects when the task is restricted 
to the mere processing of the words, 
and does not require lexical search.

U tilization o f  
semantic memory fo r  
episodic remembering

It has been suggested that the profound 
inability to form new episodic memori
es in AD is due to the semantic deficits 
apparent in the disease (Weingartner et 
al., 1981; Weingartner, Grafman, Bou- 
telle, Kaye, & Martin, 1983). Utiliza
tion of semantic support has been studi
ed in a variety of episodic memory tasks 
(see Herlitz, Lipinska, & Bäckman, in 
press, for a review). The tasks that have 
been used differ in several respects, but 
can be divided into three broad catego
ries according to whether they require 
(a) elaboration of the meaning of the 
item, (b) organization into semantic 
categories, or (c) utilization of prior 
knowledge. Relevant research findings 
pertaining to these three categories are 
presented in turn. Note that some of the 
studies that will be presented have alre
ady briefly been introduced in previous 
sections. In the present section, howe
ver, the emphasis will be explicidy on 
the utilization of semantic memory for 
episodic remembering.

Elaboration of the TBR items 
encompasses studies in which the expe

rimenter provides instructions to the 
subjects to elaborate the material. Craik 
and Lockhart (1972) suggested that 
memory strength is determined by 
levels-of-processing, that is, how 
"deeply" a stimulus is processed, with 
the deepest level of processing being 
concerned with aspects of stimulus 
meaning. Studies on elaboration of 
TBR items in AD have been concerned 
with levels-of-processing (Corkin, 
1982; Martin et al., 1985) and with the 
generation effect (Dick et al., 1989b; 
Lipinska, Bäckman, & Mäntylä, 1991; 
Mitchell et al., 1986).

Studies on levels-of-processing have 
yielded somewhat conflicting results. 
Corkin (1982) used a traditional levels- 
of-processing paradigm in which she 
encouraged groups of mildly, modera
tely, and severely demented AD pati
ents, and normal controls to process the 
items at one of three different levels: 
sensory (e.g., "Does a man or a woman 
say the word?"), phonemic (e.g., "Does 
the word rhyme w ith ?"), or seman
tic (e.g., "Is the word a type o f ?").
In a verbal recognition test the normal 
older adults showed better performance 
following the semantic question in 
comparison to following the sensory or 
rhyme questions. This was, however, 
not true for either group of AD patients, 
who performed at the same level irre
spective of type of orienting question. 
Martin et al. (1985) presented mildly 
demented AD patients and a group of 
normal older adults with four lists of 
nouns. In one encoding condition sub
jects were merely shown the items with 
instructions to remember them. In the 
other three encoding conditions sub
jects were either asked to generate a
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rhyme for each item, tell where the 
item could be found, or pantomime an 
action involving the item. The two lat
ter encoding conditions were conside
red to require subjects to process the 
items with respect to meaning (semantic 
encoding). Replicating the data of Cor- 
kin (1982), it was found that normal 
older adults recalled more words from 
the two lists requiring semantic elabora
tion of the TBR words than from the 
list requiring rhyme elaboration. The 
study also showed that mildly demented 
AD patients benefited from semantic 
processing to the same extent as the 
normal older adults. Moreover, the 
level of free recall performance was 
similar following the free encoding 
condition as following the two semantic 
encoding conditions, indicating that 
normal older adults as well as mildly 
demented AD patients spontaneously 
encoded the material in a deep, seman
tic fashion. This pattem of data was 
obtained irrespective of whether 
memory was tested by means of free 
recall or by selectively cuing each sub
ject with his own response to the words 
he/she had failed to recall.

Another form of elaborative enco
ding has been studied by Dick et al. 
(1989b) and Mitchell et al. (1986). The 
question of potential differences in 
recall of internally generated and exter
nally provided information was investi
gated in these studies. Internally genera
ted information has been shown to be 
remembered better than externally pro
vided information in normal controls. 
This effect has been termed the genera
tion effect (Slamecka & Graf, 1978) and 
is thought to be due to a more elabora
tive encoding of the TBR item. Mildly

to moderately demented AD patients in 
the study by Mitchell et al. (1986) were 
asked to study sentences following the 
basic form ”The (subject) (verb) the 
(object).” Half of the sentences were 
read by the subject and half required 
that an object was generated to comple
te the sentence. At test, patients and 
controls were presented with the sub
jects of the sentences and were asked to 
recall the corresponding objects. The 
results showed higher recall for genera
ted than for read objects in normal older 
adults, whereas AD patients failed to 
demonstrate a significant advantage for 
the generated words. In a thorough and 
extensive study, Dick et al. (1989b) arri
ved at the same results. They demon
strated that mildly to moderately 
demented subjects failed to demonstrate 
a generation effect under conditions 
involving free recall, recognition, cued 
recall, and also following repeated 
exposure to the study items. However, 
when the patients were divided on the 
basis of their high or low MMSE scores 
(i.e., Mine-Mental State Examination; 
Folstein et al., 1975) the pattem was 
somewhat different. The mildly 
demented AD patients showed a diffe
rence between generate and read words 
in recognition, whereas the moderately 
demented AD patients did not. Dick et 
al. (1989b) concluded that the genera
tion effect is not totally absent in mildly 
demented patients, although it does not 
approach the magnitude seen in normal 
older adults.

In a slighdy different experimental 
paradigm, Lipinska, Bäckman, and 
Mäntylä (1991) obtained similar results 
as Dick et al. (1989b). Mildly demented 
AD patients and normal older adults 
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were presented with a series of words, 
and were asked to generate one appro
priate, according to their own experi
ence, description or property to each 
word. Following an unexpected free 
recall test, subjects were provided with 
their self-generated cues for half of the 
words, and with semantic category cues 
for the other half of the words. Results 
indicated that both normal older adults 
and AD patients increased their memo
ry performance from free to cued recall. 
In addition, the self-generated cues 
were more effective than the semantic 
category cues for both groups of sub
jects. As noted, similar findings were 
obtained for the mildly demented AD 
patients in the study by Dick et al. 
(1989b), whereas the findings by Mit
chell et al. (1986) appear more contra
dicting. In the Mitchell et al. (1986) stu
dy subjects were required to remember 
the generated word, whereas Lipinska, 
Bäckman, and Mäntylä (1991) provided 
subjects with the generated words as an 
aid for recalling the TBR words. The 
differences in results in the studies of the 
generation effect may thus be due to 
differences in procedures and degree of 
dementia (Lipinska, Bäckman, & Män
tylä, 1991).

The next form of utilization of 
semantic memory for episodic remem
bering deals with the ability to benefit 
from the provision of categorized or 
categorizable materials. Studies in whi
ch subjects are expected to benefit from 
the internal organization of the material 
(Cushman, Como, Booth, & Caine, 
1988; Weingartner et al., 1981; Weing
artner et al., 1982) and studies in which 
the semantic organization is imposed 
upon the subjects through instructions

(Buschke, 1984; Diesfeldt, 1984) fall 
into this category.

Weingartner et al. (1981; Weingart
ner et al., 1982) presented mildly 
demented AD patients with three lists 
of words for immediate free recall. The 
first list consisted of randomly selected 
words, the second list consisted of 
words drawn from two superordinate 
categories presented randomly inter
mixed, and the third list consisted of 
words from two superordinate categori
es, with the words presented clustered 
into categories. It was demonstrated 
that AD patients did not perform any 
differently on the three lists, whereas 
the normal older adults increased their 
performance from the related to the 
unrelated word lists. In addition, when 
the same word lists were presented 
many times, recall in normal older 
adults improved, especially for the orga- 
nizable word lists. This was not true for 
the AD patients, who showed litde lear
ning across trials, and who did not show 
differences in performance between the 
related and unrelated Vord lists even 
after several presentations. A study by 
Cushman et al. (1988) also demonstra
ted AD patients' inability to benefit 
from semantic organization inherent in 
the task. They used a paradigm known 
as release from proactive interference 
(PI). In this task, subjects study several 
word lists with instructions to recall the 
words after each list. Words on con
secutive lists are from the same semantic 
category, with the exception of the last 
list which contains words from a diffe
rent category. The demonstration of 
enhanced recall following the change in 
semantic category on the last list are 
thought to reflect encoding of semantic
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aspects of the material. The results of 
the study by Cushman et al. (1988) sho
wed that only the normal older adults 
exhibited the expected build up of pro
active interference over the first four 
related fists, together with a release from 
interference with the shift to a new 
semantic category. This was, however, 
not true for the mildly to moderately 
demented AD patients. This finding 
again suggests that AD patients' ability 
to spontaneously utilize semantic infor
mation at encoding is impaired.

The question then arises: What will 
happen if the AD patients are forced to 
organize the material? The moderately 
to severely demented patients in a study 
by Diesfeldt (1984) were presented 
short categorizable word fists under two 
different encoding conditions. In one 
condition the words were presented to 
the subjects without informing them 
about the category structure of the fist; 
in the second condition subjects were 
asked to categorize the presented words 
into two categories as they were presen
ted. These two encoding conditions 
yielded similar free recall performance. 
When memory was tested with cued 
recall, however, a somewhat different 
pattern of data emerged. Category 
cuing increased recall when the subject 
had organized the material during study, 
but it did not increase recall following 
the uninformed encoding condition. 
That is, recall was significantly better 
when explanation about the category 
structure was combined with category 
cues at recall, as compared to all other 
conditions. A similar result was obtai
ned by Buschke (1984) in a study using 
a search procedure at encoding. Sub
jects were asked at encoding to identify

the "tool", the "animal" etc. among a 
series of visually presented TBR pictu
res. Free recall was assessed and subjects 
were also cued with the category names 
serving as cues for those items not retri
eved in free recall. Although the free 
recall performance of the AD patients 
was far below that of the normal older 
adults, the cued recall performance 
reached the performance of the normal 
older adults. Cushman et al. (1988) 
replicated these findings in showing that 
AD patients increased recall when cues 
were provided, although the perfor
mance in general was lower than that of 
normal older adults.

The last category under the heading 
of utilization of semantic memory con
cerns the use of prior knowledge as an 
aid for episodic remembering. It has 
been found that task-relevant prior 
knowledge may minimize or eliminate 
age differences in episodic memory per
formance (Bäckman, Herlitz, & Karls
son, 1987; Hultsch & Dixon, 1983). 
This has typically been accomplished by 
varying the datedness of the TBR mate
rials, the assumption being that as age 
and cohort groups may have experien
ced relatively unique cultural and histo
rical events they may differ with respect 
to prior knowledge. In support of this 
assumption, it has been demonstrated 
that normal older adults remember 
dated materials better than contempora
ry materials, whereas the opposite pat
tern of data is found for young adults in 
a variety of episodic memory tasks 
(Bäckman, in press; Bäckman et al., 
1987; Hultsch & Dixon, 1983). Several 
studies have demonstrated that AD pati
ents have knowledge of more major 
public events and famous individuals
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from their youth than from today (Beat
ty et al., 1988; Kopelman, 1989; Sagar 
et al., 1988; Wilson et al., 1981). Thus, 
it is clear that AD patients have preser
ved prior knowledge, and an interesting 
question is whether AD patients can 
utilize this knowledge to improve their 
episodic memory.

Evidence that mildly demented AD 
patients can utilize prior knowledge for 
episodic remembering comes from one 
recent study (Lipinska, Bäckman, & 
Herlitz, 1991). During study, mildly 
demented AD patients and normal 
older adults were presented with dated 
and contemporary famous faces and 
were asked to generate unique state
ments about each face. Subsequently, an 
unexpected episodic recognition test 
demonstrated that both mildly demen
ted AD patients and normal older adults 
performed better for the dated than for 
the contemporary faces. By analyzing 
the statements produced during study, it 
became clear that both groups had 
knowledge of more dated than of con
temporary individuals. With the limited 
amount of data on utilization of prior 
knowledge taken into consideration it 
appears as if mildly demented AD pati
ents are able to utilize activated prior 
knowledge in order to improve episo
dic memory performance.

In sum, it is clear from studies on 
language functions that AD patients 
have a word-finding problem. Further, 
studies on knowledge of words and 
concept relations indicate that AD pati
ents do retain information about rela
tions among words and about rules for 
the manipulation of words, although 
this information is less accessible than in 
normal older adults. Studies on priming

demonstrate that AD patients show pri
ming effect in tasks that do not require 
lexical retrieval, but merely the fluent 
processing of words (Nebes, 1989). 
Finally, it is clear that AD patients are 
severely impaired in utilizing semantic 
support for episodic remembering.

Procedural memory
Procedural memory is part of the three- 
component system in which episodic 
memory is a subsystem embedded in 
semantic memory, which is itself a sub
system of procedural memory (Tulving, 
1987; Tulving & Schacter, 1990). The 
procedural memory system is concer
ned with the acquisition and utilization 
of skills and procedures, and enables us 
to retain learned connections between 
stimuli and responses. Procedural lear
ning occurs slowly. Knowledge of a 
procedure can only be demonstrated 
through highly specific behaviors (Tul
ving, 1983, 1987). In the neuropsycho
logical literature, researchers have dis
tinguished between procedural memo
ry on the one hand and propositional or 
declarative memory, which encompas
ses episodic and semantic memory, on 
the other. It has been found that amne
sic patients often are capable of learning 
new procedural skills, while being 
unable to acquire declarative knowled
ge (e.g., Graf, Squire, & Mandler,
1984). These findings have also motiva
ted the study of procedural memory in 
AD.

Most work on procedural memory in 
dementia has been done on patients 
with Huntington's disease (HD) by 
Butters and colleagues (see Butters, 
1984 for a review; Heindel, Butters, & 
Salmon, 1988; Heindel et al.,. 1989;
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Martone, Butters, Payne, Becker, & 
Sax, 1984; Saint-Cyr, Taylor, & Lang, 
1988). Huntington's disease is an inhe
rited disorder which is characterized by 
involuntary movements and a progres
sive dementia. HD patients appear to 
have relatively intact language functions 
and only mild disturbances of construc
tional and visuospatial abilities. This 
group of patients, in contrast to patients 
with Korsakoff s syndrom and other 
amnesic patients, is impaired in the 
acquisition of perceptual skills, such as 
mirror-reading (Martone et al., 1984), 
and pursuit rotor learning (Heindel et 
al., 1988; Heindel et al., 1989).

An increasing number of studies have 
investigated procedural memory in AD. 
In contrast to HD patients, moderately 
demented AD patients seem to improve 
significantly in motor pursuit rotor 
tasks, showing a learning curve similar 
to normal older adults (Eslinger & 
Damasio, 1986; Heindel et al., 1988; 
Heindel et al., 1989). This performance 
should be seen in contrast to the lack of 
learning that was evidenced in verbal 
episodic learning tasks (Eslinger & 
Damasio, 1986; Heindel et al., 1988). 
The result of preserved procedural 
motor learning and severely impaired 
verbal learning in AD was recently 
replicated in a case report, in which an 
AD patient showed preserved ability to 
acquire the skill of mirror reading, whi
le being unable to demonstrate a lear
ning curve in a verbal memory task 
(Crystal et al., 1989). Preserved proce
dural memory in AD has also been 
demonstrated on a simple serial reaction 
time task, but not on a more complica
ted puzzle task (Grafman et al., 1990). 
These conflicting results were thought

to be due to that the puzzle task requi
red additional cognitive resources. 
Thus, it appears that AD patients are 
capable of acquiring information based 
on skills learned implicitly and without 
awareness. Further studies on this 
interesting topic are, however, needed 
as only a limited number of tasks have 
been investigated

Although not concerned with the 
acquisition of procedural memory, the 
findings of Dick, Kean, and Sands 
(1988) in the area of motor memory 
merit attention. They found that the 
mildly to moderately demented AD 
patients showed larger reproduction 
errors than normal older adults in enco
ding and retrieval of psychomotor 
information, but that subject-defined 
movements were recalled more accura
tely than experimenter-defined move
ments in both groups of subjects. Such a 
generation effect has not been found for 
verbal materials (Dick et al., 1989b; 
Mitchell et al., 1986). Dick et al. (1988) 
suggested that in the motor domain, in 
contrast to other domains, it might be 
possible to enhance encoding and retri
eval in AD patients.

Some forms of prior knowledge can 
be defined as touching upon procedural 
memory in that they consist of the 
retention of skills. Crystal et al. (1989) 
termed this the preservation of retrogra
de procedural memory. In their study, a 
musicologist with AD showed preser
ved musical ability in that he continued 
to be able to play classical compositions. 
He was, however, unable to recall or 
recognize previously learned classical 
compositions. The authors concluded 
that he showed impaired retrograde 
declarative memory, in spite of preser-
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ved retrograde procedural memory. 
Similarly, Martin (1987) demonstrated 
preserved retrograde procedural memo
ry in a former artist with AD who sho
wed preserved drawing abilities, and 
Schacter (1983) found preserved golf 
skill in an AD patient who was unable 
to recall episodes from the game.

Taken together, research on proce
dural memory indicates that AD pati
ents show preserved ability to acquire 
skills. As AD patients and normal older 
adults perform at different baselines, it is 
unclear whether the preserved proce
dural memory in AD is comparable 
with that seen in normal older adults. In 
addition, studies investigating the gene
ration effect on motor memory and the 
retention of skills indicate that tasks in 
the motor domain might show a diffe
rent pattern of data than verbal tasks.

Theoretical notions
There are few theories with the aim of 
explaining, understanding, and predic
ting data in the area of memory func
tions in dementia. I will present the few 
theoretical attempts that have been 
made.

Many authors have claimed that AD 
patients show a deficit in semantic 
memory, and that this deficit either is 
due to a total loss of, or to an impaired 
access to, semantic information (Nebes, 
1989; Weingartner et al., 1983). As 
mentioned earlier, this assumption 
appears to have some validity. Weing
artner et al. (1983) suggested that the 
episodic memory deficit in AD patients 
is mediated by an impairment in seman
tic memory, although the semantic defi
cit mainly is due to impaired access to 
the stored information. This notion was

based on several fines of evidence. First, 
AD patients, in contrast to normal older 
adults, do not benefit from the inherent 
organizational structure in word lists, 
and they do not show increased amount 
of clustering following repeated presen
tations of categorizable fists (Weingart
ner et al., 1981). It was also demonstra
ted that the semantic memory tasks 
(e.g., verbal fluency and schematic 
knowledge) are highly correlated with 
episodic measures of memory perfor
mance (Weingartner et al., 1983). 
Weingartner et al. (1983) concluded 
that AD patients' episodic memory fai
lure is associated with a profound dys
function in the accessibility of previous 
knowledge or semantic memory, which 
is not only a function of impaired 
language processing. Thus, as AD pati
ents have difficulty in accessing the 
semantic knowledge necessary to effec
tively encode information, the enco
ding becomes less meaningful and ela
borate than that of normal older adults.

Martin and colleagues (e.g., Martin et 
al., 1985) have adopted a slighdy diffe
rent theoretical approach for the 
understanding of AD patients' episodic 
memory problems. They postulated 
that AD patients' episodic memory 
deficit mainly is due to insufficient 
encoding of stimulus attributes. This 
assumption was partly based on the 
notion that memory performance is a 
consequence of the number of stimulus 
attributes encoded during learning, and 
that the availability of these attributes 
decreases with the passage of time. The 
findings that AD patients primarily 
make semantic errors in recognition 
tasks, but show preserved broader cate
gorical knowledge (Martin & Fedio,



1983; Weingartner et al., 1981) was 
taken to support the notion that certain 
attributes are lost or inaccessible. Toget
her with the findings that word fluency 
is correlated with performance on 
memory tasks (Weingartner et al., 
1981), it was hypothesized that the ver
bal memory impairment in AD is pardy 
related to a disruption in the organiza
tion of and/or retrieval from the seman
tic network (Martin et al., 1985 ). Most 
important, it was assumed that the defi
cit in semantic elaboration can be vie
wed as an example of a more general 
inability to fully encode all types of sti
mulus attributes or features. This impli
es that a failure to encode information 
in terms of physical features, phonemic 
characteristics, or semantic attributes is 
what causes AD patients' episodic 
memory deficit. Martin et al. (1985) 
compared the memory in AD patients 
with that of weak normal memory, in 
that normal forgetting can be be a con
sequence of a reduction in the availabi
lity of previously encoded attributes. 
Whereas normal forgetting would be 
due to a loss of previously encoded 
attributes, AD patients' memory deficit 
is thought to result from a failure to 
encode critical attributes due to physio
logical limitations. This contention, 
then, implies that attempts to improve 
AD patients memory by forcing AD 
patients to encode a greater number of 
stimulus attributes would have limited 
success.

The theoretical ideas presented here 
can be subjected to some criticism. 
Weingartner et al. (1983) stated that the 
episodic memory impairment in AD 
patients is associated with a dysfunction 
in semantic memory functions. This

statement is based on a number of signi
ficant correlations between measures of 
episodic and semantic memory. It could 
be argued that these significant correla
tions should be expected in AD patients 
between any measures of cognitive fun
ctioning, provided that they suffer from 
global deficits. Note also that correla
tion does not imply causation. On the 
basis of correlational data it cannot be 
determined whether a deficit in seman
tic memory causes the episodic memory 
deficit, or vice versa. The main criticism 
toward the suggestions put forward by 
Martin et al (1985) is that the notion 
that AD patients do not encode as many 
relevant stimulus attributes during lear
ning as do normal older adults is dif
ficult to verify. According to the hypot
hesis of Martin et al. (1985), it is possib
le to explain both failure and success in 
responding to a given type of encoding 
(e.g., semantic encoding). A failure to 
respond to a given type of encoding 
could be explained such that too few 
relevant stimulus attributes were enco
ded. Likewise, if AD patients do 
respond to a given encoding manipula
tion this could be explained such that 
sufficient stimulus attributes were enco
ded during learning.

Problems
I guess most researchers would claim 
that there are problems associated with 
the area in which they work that are not 
encountered in other areas. Although 
this may be true, I would still argue that 
conducting memory research with AD 
patients is associated with some unique 
difficulties. As the problems in this type 
of research are not easily solved, the best 
one can do is usually to be aware of the
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problems and take them into considera
tion before drawing strong conclusions 
from the data.

Diagnosis
The most basic problem concerns the 
uncertainty of diagnosis. Although the 
diagnostic criteria in the last few years 
have become increasingly strict (Ameri
can Psychiatric Association, 1980,1987; 
McKhann et al., 1984), there are still no 
specific diagnostic markers for AD. Pre- 
sendy, the clinical diagnostic criteria are 
descriptive and exclusive. Pathological 
confirmation remains the current f,gold 
standard” for the diagnosis of AD. The 
sensitivity of detecting AD (defined as 
the number of patients with both clini
cal and pathological diagnoses of a given 
disease, divided by the total number of 
pathologically verified cases of the 
disease) ranges between 68% and 87% 
across studies. The positive predictive 
value (defined as the number of patients 
with both clinical and pathological dia
gnoses of a given disease, divided by the 
total number of clinically verified cases 
of the disease) has been found to range 
between 55% and 82% (Mölsä, Paljärvi, 
Rinne, Rinne, & Säkö, 1985; Wade et 
al., 1987; see also Chui, 1989, for a revi
ew). At least one conclusion can be 
drawn from these results, namely, given 
the ”gold standard” of the pathological 
diagnosis, the clinical diagnosis is far 
from perfect.

There are no specific neuropatholo- 
gical markers for AD. The microscopi
cal changes that occur in AD (e.g., neu
rofibrillary tangles and neuritic plaques) 
also occur in non-demented older indi
viduals. That is, it is still unknown 
whether AD is a specific, discrete, qua

litative disorder, or whether it is a quan
titative disorder in which an exaggera
tion and acceleration of the normal 
aging processes occurs (Khachaturian,
1985). In spite of this, the present ”gold 
standard” for the identification of AD is 
the neuropathological verification. 
Tierney et al (1986) pointed out some 
problems with this assumption. If AD 
can only be identified at the neuropat
hological level, the question becomes: 
”What is being identified?,” as the dia
gnosis of a dementia is a clinical one. 
What this adds up to is that the clinical 
diagnosis is far from certain, but also 
that the neuropathological diagnosis is 
somewhat doubtful. This leaves resear
chers in psychology with the simple 
choice of either not conducting resear
ch in this area, or to continue doing 
research with the awareness of the limi
tations and problems. There is also the 
possibility, although not escaping from 
the problems, to attempt to define and 
differentiate dementia syndromes 
according to cognitive or neuropsycho
logical data. I believe there is the need 
of both approaches, that is, to base and 
relate your research to the medical 
research, but also attempt to find neu
ropsychological subgroups among 
dementia patients.

Degree o f dementia
Another problem in conducting resear
ch on AD is that the severity and the 
symptoms of the disease are not con
stant. The disease starts very gradually 
with symptoms that are difficult to 
detect, and often ends with a total ina
bility to function properly. Typically, 
memory research in AD has been done 
on patients with, what is called, a
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”moderate” or a ”mild to moderate” 
dementia. The problem is one of sta
ging, that is, to determine what ”mode
rate” or "mild to moderate” dementia 
means.

Many different types of tests have 
been used to determine severity of 
dementia, such as clinical rating scales to 
be used by ward personnel and family 
members, self-rating scales, psychiatric 
rating scales, and psychological perfor
mance tests (see Crook, Ferris, & Bar- 
tus, 1983, for a review). The primary 
purpose for the experimental psycholo
gist with an interest in dementia resear
ch to use such a test is to describe a 
group of patients with respect to degree 
of cognitive deficits. A commonly used 
instrument with the purpose to screen 
for, and stage dementia, is the MMSE 
(Folstein et al., 1975). The MMSE is a 
very short, easily scored test of several 
cognitive functions, with high test- 
retest reliability (e.g., Folstein et al., 
1975). It assesses briefly orientation in 
time and place, short-term memory, 
episodic long-term memory, subtrac
tion, constructional functions, and 
language functions. The MMSE score is 
calculated by summing the points assig
ned to each successfully completed task 
for a total score of 0-30. A score of 23 
points or less suggests cognitive impair
ment, and indicates that further dia
gnostic evaluation should be conduc
ted. The MMSE is thought to stage 
especially well moderately impaired 
dementia subjects (Applegate, Blass, & 
Williams, 1990).

Although the performance on the 
MMSE correlates with the performance 
on other cognitive tests (e.g., Blessed 
Orientation-Memory-Concentration

test, Salmon, Thai, Butters, & Heindel, 
1990; Zillmer, Fowler, Gutnick, & 
Becker, 1990; Dementia Rating Scale, 
Salmon et al., 1990), it is evident that 
staging dementia patients with different 
tests yields somewhat different results. 
This is of course a problem in those 
cases in which two studies should be 
compared, as the most interesting point 
of reference concerning AD patients is 
the degree of dementia. This can be 
seen in contrast to studies on normal 
aging in which age, level of education, 
and verbal intelligence are all important 
descriptors of the study group. The best 
solution to the problem that different 
tests may yield somewhat different 
results is to use one of the most com
mon dementia staging instrument. This 
should be done in order to be able to 
compare the results obtained with an 
optimal number of other studies.

Unequal baselines
Although the problem of different base
lines is not specific for AD research, it is 
especially evident here. The problem of 
different baselines has to do with the 
interpretation of group-by-treatment 
interactions, which are among the most 
desired outcomes in research on AD. 
How should the results of specific expe
rimental manipulations be interpreted 
when the groups perform at different 
baselines, and how should one compare 
results that are performed at different 
portions in the range of a variable? The 
greatest discriminability is in the middle 
in the range of a variable because it is in 
that region where there is maximal 
potential for variation. There are great 
problems in deciding if an increase from 
20 to 30 units is equivalent to an incre- 
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ase from 50 to 60 units in a particular 
variable. Although several alternatives 
have been proposed to solve the pro
blem of different baselines, none has 
proved completely satisfactory (Salt- 
house, 1985).

According to Salthouse (1985), the 
first, and maybe the simplest, method is 
to impose transformation on the depen
dent variable in order to minimize the 
suspected difficulties. However, this 
method is not advisable unless we know 
the relation between the dependent 
variable and the process under investi
gation. Without such knowledge there 
is a risk that an inappropriate transfor
mation would be imposed. The second 
method is to select members of each 
group whose performance is comparab
le in some aspect of the task conditions. 
This is of course difficult to accomplish 
in research on dementia, and, in addi
tion, it raises the question of the degree 
to which the resulting samples are 
representative of their respective popu
lation. A third possibility is to change 
the conditions of the task in different 
groups in order to achieve comparable 
levels of performance. There are many 
ways in which this can be accomplished 
and in all cases this manipulation is assu
med to be unrelated to the process 
under investigation. An unacceptable 
manipulation would be one that affects 
the process under investigation, as 
would be the case if the retention inter
val was changed between groups in a 
memory experiment. Such a method 
would potentially introduce a confoun
ding which would preclude a correct 
interpretation of the results. Thus, the 
main criticism toward this method is 
that the manipulation used might influ

ence the process under investigation. 
The fourth method is extremely time 
consuming, but recommended by Salt
house (1985) as the method associated 
with the least problems. This method 
involves the administration of several 
levels of a relevant independent variable 
to each group (Baltes, Reese, & Nessel- 
roade, 1977). The interpretation of an 
interaction would then be substantially 
strengthened if it was evident under all 
or most of the levels. Given that the 
same pattem of data would be evident 
under all levels it is possible to equate 
different groups for level of performan
ce on a rational basis. The major disad
vantage is that such a method is extre
mely time consuming and in terms of 
money and effort very expensive, as it 
involves conducting several experi
ments instead of one.

As of yet, no experiments in memory 
research on dementia have been con
ducted in which the last method have 
been employed. In those cases in which 
the problems of unequal baselines has 
been acknowledged, the common met
hod is to manipulate a variable which is 
not believed to influence the process 
under study. Although this method is far 
from perfect, it is probably used because 
it is relatively simple and inexpensive. 
The studies forming the basis of the pre
sent thesis represent the average stan
dard of methodology in research on 
memory functions in dementia. That is, 
when the problem of unequal baselines 
has been acknowledged it was dealt 
with by manipulating a variable not 
believed to affect the process under stu
dy. The cost of conducting the right 
kind of research leads us to the next set 
of problems.
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Miscellaneous

In research on memory and dementia 
only few replications of experiments 
have been conducted. This fact is pro
bably due to two reasons. First, research 
on memory functions in dementia is a 
fairly new scientific enterprise. One of 
the first articles in which memory func
tions in dementia were systematically 
investigated was published by Miller in 
1971. This article was followed by just a 
few articles until the interest started to 
increase gradually in the early 80s. 
Second, the studies conducted are time- 
consuming, especially when mildly 
demented patients are used as subjects. 
A mildly demented patient has to be 
tested at a very early phase of the disease 
when the diagnosis is still uncertain. In 
order to have a reasonable secure dia
gnosis it is necessary to wait, often up to 
one year, or until a progressive deterio
ration can be documented.

This kind of research requires that 
the tasks used are designed to fit some
times severely cognitively impaired 
subjects, as well as very normal subjects. 
Accordingly, the tasks have to be simple 
enough to catch the demented patients' 
attention but not too simple in order 
not to humiliate the normal older 
adults. For some reason, it is not custom 
in the literature to report how many 
patients or subjects who refused to par
ticipate in the experiment, refused to 
continue participation, interrupted the 
testing, or were not able to follow the 
task instructions. A suspicion might ari
se that this is far too common to even 
report, and that the effects of such nui
sance are impossible to evaluate. The 
studies that form the basis of this thesis

are no exception to this state of affairs.
With these problems and possible 

solutions fresh in mind - the problem of 
correct diagnosis, with the solution of 
getting allied with knowledgeable 
medical doctors; the problem of patients 
with different severity of dementia, that 
is best solved by using a standard, reliab
le, and commonly used staging instru
ment; the problem of having subject 
groups at different baselines, which can 
be solved satisfactorily by the adoption 
of extremely time consuming, and 
expensive experimental paradigms, and 
less satisfactorily by the manipulation of 
a variable not believed to influence the 
process under study; the problem of 
conducting time-consuming studies, 
that is best solved with a good amount 
of patience; the problem of having 
sometimes stubborn, angry, and idio
syncratic subjects whose behavior can 
alternate between the behavior of a 
young child and that of a normal older 
adult is best solved by patience and ima
gination - we now turn to the aim of 
the empirical part of my thesis.

A im  o f  experiments
The aims of the present thesis can be 
expressed as several questions. As may 
be apparent from the review of episodic 
long-term memory and in the section 
on utilization of semantic support for 
episodic remembering, there are few 
forms of encoding support that have 
been successfully utilized by AD pati
ents.

In Study I, the question was whether 
it is at all possible to show that AD pati
ents, mildly, moderately, or severely 
demented, can benefit from encoding 
activities, or from variations related to
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the material in a similar way as normal 
older adults do. It was hypothesized that 
potential beneficial effects of encoding 
activities might have been masked by 
too demanding retrieval conditions in 
past research. Under more favorable 
conditions, that is with the provision of 
retrieval support as well, is it possible to 
discover positive effects of encoding 
activities also in patients with AD?

Provided that the AD patients evi
dence positive effects of encoding acti
vities, it is important to determine what 
constitutes an effective encoding condi
tion in AD. In Study II, I wanted to 
determine whether the same types of 
encoding conditions are beneficial for 
normal older adults as well as for mildly, 
moderately, and severely demented AD 
patients. That is, do AD patients only 
perform at a lower level than normal 
older adults, but in a qualitatively simi
lar way? Are some abilities preserved 
later in the disease than others? What 
abilities are preserved late, and what 
abilities are affected early in the disease? 
These questions were also addressed in 
Study III, which investigated potential 
differences between AD patients and 
normal older adults in the way in which 
two features of a material is remembe
red.

Study II indicated that AD patients 
and normal older adults differ with 
respect to how effectively semantic 
memory is utilized for episodic remem
bering. The ability of AD patients and 
normal controls to utilize two forms of 
semantic memory, semantic organiza
tion and prior knowledge, was investi
gated in Study IV and Study V, respec
tively.

A  summary o f  the 
empirical studies

All five studies were designed so as to 
approach one or more of the research 
questions formulated above. One, two, 
or three groups of AD patients, differing 
in dementia severity, participated in the 
experiments. Similarly, at least one 
group of normal older adults participa
ted in the experiments.

Study I

(Karlsson, Bäckman, Herlitz, Nilsson, 
W inblai, & österlind, 1989̂

Two groups of normal older adults, 73 
and 82 years old, and three groups of 
AD patients participated in the study. 
The demented subjects were classified 
as mildly, moderately, or severely 
demented. Half of the subjects in each 
group were randomly assigned to the 
subject performed task (SPT) condition, 
whereas the other half was assigned to 
the verbal task. Participants in the SPT 
condition were requested to perform 
and remember a series of consecutive 
acts involving objects and instructions 
provided by the experimenter (e.g., lift 
the cup, put on the glove). The objects 
belonged to one of five categories (e.g., 
kitchen utensils, clothes). The verbal 
task involved the same verbal com
mands as the SPTs, but the commands 
were presented on cards, with no 
objects present, and with no require
ment of motor actions. Subjects were 
asked to free recall the TBR items, and 
were then given a cued recall test with 
the category names as retrieval cues.

The main purpose of this experiment 
was to investigate whether it is possible 
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to show positive effects of encoding 
activities in AD patients. In order to 
maximize the possibilities of detecting 
potential effects of a supportive enco
ding, cued recall was assessed together 
with free recall.

We chose the SPTs for a number of 
reasons. First, it has been demonstrated 
that normal older adults (Bäckman, 
1985; Bäckman & Nilsson, 1984,1985) 
as well as educable mentally retarded 
individuals (Cohen & Bean, 1983) per
form equally well as young controls on 
free recall of SPTs. Thus, SPTs may 
support memory for groups of individu
als with episodic memory deficits. 
Second, the motoric component in 
SPTs was assumed to aid AD patients' 
memory as a study on language has sho
wed that object naming can be impro
ved if the demented patient is allowed 
to demonstrate the use of an object pri
or to naming (Lawson & Barker, 1968). 
The SPTs were also assumed to control 
processing of the material and help AD 
patients in focusing their attention, 
which was thought to foster their 
memory performance (cf., Buschke, 
1984). Finally, it is known that the neu
ral damage seen in AD patients is not 
global; primary motor and sensory areas 
are relatively less affected than other 
cortical areas (Brun & Englund, 1981).

Results showed that the two groups 
of normal older adults and the mildly, 
moderately, and severely demented AD 
patients performed at a higher level in 
SPTs as compared to the verbal control 
task. It was also clear that subjects utili
zed cues to a greater extent in the SPTs 
than in the verbal control task. All 
groups of subjects showed the same pat
tern of data. It is, thus, clear that AD

patients can show improvement fol
lowing a motoric encoding in a similar 
way as do normal older adults.

Based on these data, we suggested 
that SPTs may constitute a supportive 
encoding condition for AD patients. In 
addition, the retrieval cues appeared to 
be effective for all groups of subjects in 
the SPT condition.

Study II

(Herlitz, Adolfsson, Bäckman, & 
Nilsson, in press)

From the results of Study I, we knew 
that it was possible to demonstrate posi
tive effects of encoding activities in 
mildly, moderately, and severely 
demented AD patients. However, the 
study did not really tell us anything 
about the locus of the beneficial effects 
of a motoric task, but rather demonstra
ted that this task is supportive in con
trast to the verbal task. What are the cri
tical features in SPTs that foster the 
cued recall improvement observed in 
AD? SPTs and sentences differ in at least 
three critical respects. First, the two 
tasks differ with respect to the motor 
involvement demanded by the tasks. 
Second, they differ in that objects that 
are rich in features (e.g., color, shape, 
texture) are presented in SPTs, in con
trast to the poor verbal stimuli provided 
in the verbal condition. Third, they dif
fer in that SPTs in themselves may foster 
a deep semantic encoding. In Study II, 
we attempted to tease out the relative 
importance of these three factors, by 
investigating whether mildly, modera
tely, and severely demented AD pati
ents, and normal older adults differ in 
their ability to utilize semantic category
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cues following different forms of enco
ding.

All subjects participated in all condi
tions and studied categorizable lists of 
objects or verbally presented nouns 
under five different encoding condi
tions. Subjects were instructed to: (a) 
remember the presented nouns (verbal 
condition), (b) remember the presented 
objects (object condition), (c) tell the 
functional use of the presented objects 
(semantic condition), (d) demonstrate 
the use of the presented objects (seman
tic/motoric condition), and (e) act 
motorically with the objects according 
to experimenter-provided instructions 
(motoric condition). The last condition 
was identical to the SPT used in Study 
I. Memory performance of the TBR 
nouns or objects was assessed by free 
recall followed by cued recall, in which 
the category names served as cues.

Results showed that normal older 
adults and mildly demented AD patients 
showed the same pattern of data. It was 
demonstrated that both these groups 
were able to utilize cues in all condi
tions. The moderately demented pati
ents were not able to utilize cues in the 
verbal condition, but in all the other 
conditions. The severely demented AD 
patients performed at a higher level in 
the motoric condition as compared to 
the verbal, object, and motoric/seman
tic conditions. In addition, the only 
reliable performance increment in cued 
recall for this group was obtained in the 
motoric condition (see also, Herlitz, 
1989).

In order to control for the possibility 
that the effects of cues primarily were 
due to guessing, new groups of mildly, 
moderately, and severely demented

patients were asked to generate subordi
nates to each of the categories used in 
the experimental lists. In addition, the 
number of intrusion errors in the expe
rimental lists was calculated. None of 
these measures indicated that the bene
ficial effects of category cues for the AD 
patients were due to guessing.

Study II demonstrated, first, that no 
qualitative differences between normal 
older adults and mildly demented AD 
patients in cue utilization were obtai
ned. Second, for moderately demented 
AD patients it seems sufficient to provi
de a rich and elaborate encoding in 
order to utilize semantic category cues. 
Third, the results for the severely 
demented AD patients indicate that the 
ability to utilize cues following a moto
ric encoding may be preserved later in 
the disease than the ability to utilize 
cues after a semantic encoding. Again, 
the relative inability to show beneficial 
effects of encoding conditions when 
memory is tested with free recall was 
demonstrated in all AD groups. Thus, 
the results from Study I and II suggest 
that it may be necessary to provide 
retrieval support in order to demonstra
te memory facilitation in AD.

It should be noted that beneficial 
effects of encoding support were defi
ned as a significant increase of perfor
mance from free to cued recall. The 
rationale behind this reasoning was that 
the provision of support at retrieval 
would enable the detection of beneficial 
effects of encoding support. In addition, 
by providing support at retrieval, the 
retrieval demands would be lessened. 
Arguments against the correctness of 
this reasoning could be raised. One 
question concerns the compatibility 
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between the five encoding conditions 
and the category cues used. It is possible 
that the category cues are more compa
tible with one or more of the encoding 
conditions, which might be the reason 
for the observed cue benefit in that con
dition. However, against this objection 
it can be argued that such an effect of 
encoding/retrieval compatibility should 
be evident in the pattem of data for the 
normal older adults, and that the AD 
patients then would be expected to 
show the same pattem of data as the 
normal older adults.

The results of study II, further, sug
gested that the ability to utilize a moto
ric encoding for improving episodic 
memory is preserved later in the disease 
than other forms of encoding support 
(e.g., semantic). The SPT was defined 
as a motoric encoding as the task con
tains a motoric component, but this task 
clearly contains many other compo
nents. SPTs are multimodal and rich in 
terms of features. These task properties 
are confounded in SPTs, and we there
fore attempted to tease out and manipu
late the relative importance of some of 
the aspects (e.g., object, texture, moto
ric, semantic component). The seman
tic/motoric task also involved instruc
tions to act motorically. However, 
informal observations indicated that the 
amount of motoric activity was less in 
this task than in the SPTs. This might be 
due to that the generation of motoric 
activities was difficult for the AD pati
ents. It thus appears that one of the 
important differences between the SPT 
and the other encoding conditions was 
the amount of motoric activation requi
red to perform the task.

Study III  

(Herlitz & Bäckman, 1990)

The goal of Study III was slightly diffe
rent from those of Study I and II. In this 
study, our main interest was to investi
gate whether there are differences 
between AD patients and normal older 
adults in the way in which two features 
of a material is encoded, namely the 
color and the name of the TBR objects 
in SPTs. It was assumed that these two 
types of features differ with respect to 
the level of semantic elaboration requi
red for successful encoding and retrie
val. Recall of the names of the objects 
was assumed to draw on semantic ela
boration to a greater extent than recall 
of the colors of the objects. We reaso
ned that if AD patients' episodic 
memory deficit is a byproduct of a 
semantic memory deficit (Weingartner 
et al., 1983), then differences in memo
ry performance between normal older 
adults and AD patients should be greater 
in recall of the names of the objects than 
in recall of the colors of the objects.

Three groups of subjects participated 
in this study: one group of normal older 
adults and groups of mildly or modera
tely demented AD patients. Subjects 
were asked to perform a series of SPTs 
and were later asked to free recall the 
objects in the SPT list. Following the 
free recall test, subjects were asked, for 
each object, if they remembered its 
color. To avoid possible ceiling effects 
and in order to compare the performan
ce of the three groups, we used a longer 
list for the normal older adults, compri
sing 50 SPTs involving objects colored 
in one of 10 different colors. The AD
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patients received a 15 item list with 
objects colored in one of five different 
colors.

Results showed that there were diffe
rences in overall performance among 
the groups examined, although these 
differences only were significant betwe
en the normal older adults and the two 
groups of AD patients. That is, there 
were no overall difference in recall per
formance between the mildly and the 
moderately demented AD patients. The 
colors of the objects were better recalled 
than the names of the objects in all 
groups of subjects.

The finding that the mildly and 
moderately demented AD patients did 
not significandy differ in overall perfor
mance level is not common in this type 
of research. Study I yielded similar 
results in that there were only relatively 
small differences in free recall of SPTs 
between the mildly and moderately 
demented patients. This might reflect a 
general beneficial effect of SPTs on 
encoding and retrieval.

The three groups showed a very 
similar pattern of data. As the magnitu
de of the difference in recall between 
controls and AD patients was similar for 
objects and colors, we took this to indi
cate that the semantic deficit hypothesis 
advocated by Weingartner et al. (1983) 
did not receive support. Although it is 
difficult to test the hypothesis put for
ward by Martin et al. (1985), we reaso
ned that an overall lowering of recall of 
both the name and the color of objects 
should be expected for the AD patients, 
in comparison to the normal older 
adults, in order for the hypothesis to 
receive support. As this was the pattern 
of results obtained, we concluded that
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the results were in line with the hypot
hesis of Martin et al. (1985).

The higher recall of the color of 
objects than the name of the objects was 
due to two reasons. First, there are 
many more objects than there are colors 
present, both in real-life and in the 
experimental conditions. Second, whe
reas the names of the objects were tested 
by means of free recall, the colors of the 
objects were tested with cued recall. 
This makes retrieval of the color of 
objects more likely than retrieval of the 
name of objects, which is apparent in 
the data pattern for both the normal 
older adults and the AD patients. 
However, as we were interested in 
potential differences in pattern of results 
between normal older adults and AD 
patients, this was not considered to be a 
problem.

Study I V

(Herlitz & Viitanen, in press)

In Study IV, which consists of two 
experiments, we sought to investigate 
potential differences between normal 
older adults and mildly and moderately 
demented AD patients in their ability to 
utilize semantic organization to impro
ve episodic remembering. Weingartner 
and colleagues (Weingartner et al., 
1981; Weingartner et al., 1982) demon
strated that AD patients exhibit a total 
inability to utilize semantic organization 
for better episodic remembering. 
However, we know from the results of 
Study II that mildly demented AD pati
ents, similar to normal older adults, 
show an increase from free to cued 
recall when there is an inherent seman
tic organization in the material. This



result suggests that AD patients' memo
ry deficits are not characterized by a 
total inability to utilize semantic organi
zation.

In Experiment 1, two groups of 
mildly and moderately demented pati
ents and one group of normal older 
adults were presented with two lists of 
words: (a) a list with semantically unre
lated words, and (b) a list with words 
from four semantic categories presented 
randomly intermixed. Free recall was 
assessed. Following the organizable 
word list, subjects also received a cued 
recall test in which the category names 
were provided as cues. It should be 
noted that two scoring procedures were 
used in the cued recall analysis in Study 
IV: cued recall and total recall. The 
cued recall score was based on what the 
subjects actually recalled when provided 
with the category cues, and the total 
recall score was based on the number of 
words recalled in free recall together 
with new words recalled in cued recall.

The reasons for including the cued 
recall score and the total recall score 
were that studies on cued recall often 
have employed different testing proce
dures, and that clinical observations 
suggest that the pattern of data may dif
fer depending on scoring procedure 
employed. The total recall score is 
thought to provide an estimate of items 
actually encoded (Buschke, 1984), 
whereas the cued recall score provides a 
measure of items that category cues are 
sufficient to evoke from the encoded 
information.

Results showed that the normal con
trols, as opposed to the mildly and 
moderately demented AD patients, per
formed at a higher level in the organi-
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zable word list as compared to the ran
dom word list. However, the normal 
older adults and the mildly demented 
AD patients showed a reliable increase 
from free to total recall in the organi
zable word list. This was not true for the 
moderately demented AD patients.

The purpose of Experiment 2 was to 
explore whether a stronger semantic 
support provided at encoding would 
result in higher recall aqd cue utilization 
particularly for the moderately demen
ted patients. New groups of mildly and 
moderately demented patients and a 
group of normal controls were again 
presented with two word lists: (a) a list 
of words from four semantic categories 
presented randomly intermixed, and (b) 
a list of words from four semantic cate
gories presented in a clustered fashion, 
together with information about the 
organization of the list. Free recall and 
cued recall, with the category names 
serving as cues, were assessed and, simi
lar to Experiment 1, cued recall and 
total recall performance were calcula
ted.

In line with the results of Experiment 
1, normal older adults were able to uti
lize the semantic organization provided 
at encoding by performing at a higher 
level in the clustered as compared to the 
organizable word list. The results of 
Experiment 1 were replicated in that 
normal older adults and mildly demen
ted patients performed at a higher level 
in total as compared to free recall in the 
organizable word list and the clustered 
word list. This effect was present only 
in the clustered word list for the mode
rately demented AD patients.

Besides indicating that there are con
ditions under which memory facilita-



tion from semantic organization may be 
obtained in AD patients, the study sup
ports the notion that AD patients show 
a deficit in the utilization of semantic 
knowledge as an aid for episodic 
remembering. The tasks used in Study 
IV might be viewed as instances on a 
continuum, with the random, the orga- 
nizable, and the clustered fist reflecting 
an increasing level of semantic support 
at encoding. At retrieval, the free and 
cued recall tasks differ with respect to 
level of retrieval support provided, and 
the total recall score gives an estimate of 
the sum of supportive conditions at 
encoding and retrieval. It is thus evident 
that AD patients need more semantic 
support than normal older adults to 
improve memory and the level of sup
port needed seems to increase as a fun
ction of increasing severity of dementia.

Study V

(Bäckman & Herlitz, 1990)

In Study V we investigated utilization 
of a different aspect of semantic memo
ry, namely prior knowledge. AD pati
ents, like normal older adults, have pre
served prior knowledge of semantic and 
episodic information dating from the 
remote past. It has been found that task
relevant prior knowledge may minimi
ze or eliminate age differences in episo
dic memory (Bäckman et al., 1987; 
Hultsch & Dixon, 1983). Does this pat
tern of data also apply for AD patients? 
In order to measure subjects' level of 
prior knowledge, knowledge of the 
material was assessed in conjunction 
with the episodic memory test.

One group of mildly demented AD 
patients and one group of normal older

adults participated in the study. Pictures 
of famous individuals were used as 
materials. Half of these famous indivi
duals attained their fame during 1940s, 
and the other half consisted of individu
als that are famous today. Half of these 
were presented at encoding and subjects 
were later tested with a yes/no recogni
tion test in which all pictures were pre
sented. Following the yes/no judgment 
in the recognition test, subjects were 
asked to (a) indicate, by answering yes 
or no, whether they were familiar with 
the face presented before they arrived at 
the laboratory, and (b) select the correct 
name for each face from a set of four 
names.

Results showed that normal older 
adults perceived more faces as familiar 
than the AD patients, and that both 
groups of subjects perceived more dated 
than contemporary faces as familiar. 
The name recognition data revealed 
exactly the same pattern of data, and it 
was thus demonstrated that both groups 
have knowledge about more dated than 
contemporary individuals. In the episo
dic face recognition task it was found 
that, regardless of whether the data 
were analyzed as overall recognition 
performance, recognition performance 
given perceived pre-experimental fami
liarity, or recognition performance 
given correct name recognition, the 
mildly demented AD patients were not 
able to utilize their knowledge advanta
ge for the dated individuals to improve 
their episodic recognition. In addition, 
for all recognition measures the normal 
older adults performed at a higher level 
for the dated than for the contemporary 
faces.

The data from Study V indicate that 
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both normal older adults and mildly 
demented AD patients possess know
ledge of more public figures from the 
1940s compared to those famous today. 
However, whereas normal older adults 
could utilize their prior knowledge to 
enhance face recognition memory, AD 
patients could not. Although mildly 
demented AD patients typically per
form far below normal older adults, 
their performance have in most studies 
been qualitatively very similar to the 
performance of the normal older adults. 
In the present study, however, the mild
ly demented AD patients showed a dif
ferent pattern of data from that of the 
normal older adults. The hypothesized 
explanation regarding this pattern of 
data is that the semantic support provi
ded at encoding was not strong enough. 
Support for this hypothesis comes from 
a follow-up study on effects of prior 
knowledge on face recognition (Lipins- 
ka, Bäckman, & Herlitz, 1991) in which 
a stronger semantic activation at enco
ding was induced. This manipulation 
resulted in a similar pattern of data for 
normal older adults and mildly demen
ted AD patients.

Concluding remarks
The studies presented in this thesis have 
investigated a few possibilities of utiliza
tion of encoding support for episodic 
remembering in AD. The results indi
cate that not only do AD patients, 
depending on dementia severity, per
form at different overall levels, but there 
are also severity-related differences in 
the ability to utilize different types of 
encoding support. For example, the 
ability to utilize semantic support for 
remembering seems to decrease earlier

in the disease process than the ability to 
utilize motoric activity at encoding.

I believe that the conclusions to be 
drawn from the present studies can be 
summarized as follows: (a) irrespective 
of dementia severity, AD patients per
form at a lower level in episodic memo
ry tasks than do normal older adults; (b) 
when support is provided at retrieval, 
AD patients may be sensitive to mani
pulations at encoding;, (c) the strength 
of the encoding manipulation determi
nes the size of the memory improve
ment in AD patients; and (d) depending 
on dementia severity, the type of enco
ding support also determines the mag
nitude of memory improvement obtai
ned. I have tried to give a schematic 
representation of these relationships in 
Figure 1.

As can be seen in Figure 1, mildly, 
moderately, and severely demented AD 
patients perform at a lower level than 
normal older adults. This pattern of data 
holds true for all episodic memory tasks. 
However, given that support is provi
ded at retrieval, it is possible to detect 
utilization of encoding support in AD 
patients.

A more important feature of Figure 1 
is that, with increasing dementia severi
ty, there is an increase in the amount of 
support required to show memory 
improvement. Such a pattern of data 
was evident in Study IV in the present 
thesis. In that study, the mildly demen
ted AD patients improved from free to 
total recall in the categorizable word 
list, whereas the moderately demented 
AD patients showed improvement only 
following the clustered word list. A 
similar pattern of data is found when 
comparing the results of Study V with
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Figure 1. Schematic representation of the relationships between strength and type o f encoding 
support, and memory performance in normal older adults and mildly, moderately, and severely 
demented A D  patients.

those of Lipinska, Bäckman, and Herlitz 
(1991). When taking the data from both 
these studies into consideration, it is 
evident that mildly demented AD pati
ents are able to utilize prior knowledge 
in order to improve episodic memory, 
provided that the manipulation of prior 
knowledge is sufficiendy strong. It can 
be seen in Figure 1 that variation in the 
strength of encoding support predicts 
when normal older adults, mildly, 
moderately, and severely demented AD 
patients will demonstrate a detectable 
improvement from a given encoding 
condition.

In addition, with increasing dementia 
severity, increasingly fewer types of 
encoding support appear to be effecti

vely utilized. The different lines in 
Figure 1 illustrate how various types of 
encoding support is preserved later in 
the disease process than others. Such a 
pattem of data was obtained primarily 
in Study II and, to some extent, in Stu
dy I. In Study II, the severely demented 
AD patients showed a main effect of 
encoding condition and improved from 
free to cued recall only in the motoric 
condition. In contrast, the mildly 
demented AD patients were able to 
improve from free to cued recall fol
lowing all encoding conditions. The 
moderately demented AD patients took 
an intermediate position in that they 
could utilize cues following all forms of 
encoding, except following the verbal
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encoding. Thus, with increasing 
dementia severity it is difficult to detect 
improvement following some types of 
encoding. However, by increasing the 
strength of the manipulation such an 
improvement might be possible.

The assumption that some types of 
encoding support are preserved later in 
the disease than others is, however, pro
blematic. It is difficult to determine at 
what level of strength two types of 
encoding support are positioned. That 
is, it is difficult to manipulate type of 
support and strength of support ortho
gonally. For example, it might be argu
ed that the motoric condition in Study 
I and Study II provides strong motoric 
support, whereas the organizational 
support in the corresponding verbal 
conditions is weak. It should be pointed 
out, however, that the same pattem of 
data was obtained in two conditions 
involving two types of verbal materials 
differing in list length. It is likely that 
the verbal conditions in these two stu
dies occupy different positions along 
the continuum of strength of organiza
tional support.

The overall pattern of data from this 
research suggests that mildly demented 
AD patients basically have the same abi
lities preserved as normal older adults. 
Their memory deficit should therefore 
be due to factors other than an inability 
to utilize specific aspects of stimulus. 
With increasing severity of dementia it 
is possible to detect not only decreasing 
memory performance but also a decre
asing ability to utilize semantic support 
for episodic remembering. This could 
be taken to support the hypothesis of 
Weingartner et al. (1983). However, as 
normal older adults and mildly demen
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ted AD patients differ only slighdy with 
respect to utilization of semantic sup
port, but significandy with respect to 
overall memory performance, this 
hypothesis is not completely satisfacto
ry. The hypothesis of Martin et al. 
(1985) of an inability to fully encode all 
types of stimulus attributes provides a 
better explanation of the data pattem. 
As a difficulty in utilizing semantic acti
vation at encoding seems to occur early 
in the disease, it may be added that a 
semantic memory deficit is particularly 
important for the impaired memory 
performance of AD patients.

Finally, as stated in the first fines of 
the introduction, the main purpose of 
the present thesis was to investigate 
memory functions in AD. A valid ques
tion that might follow is: "For what 
purpose?” I believe that it is important 
to understand the functional nature of 
the memory impairment in AD, both 
from a theoretical and an applied point 
of view. Besides the mere gathering of 
new knowledge, it is necessary to detect 
characteristics of the disease, as the 
disease is not easily distinguished from 
other dementia diseases. The detection 
of disease characteristics will, in turn, 
enable early identification of patients 
suffering from the disease, and early 
detection of AD is essential for possible 
treatment of the disease. It is my hope 
that the present thesis constitutes a small 
step in that direction.
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