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ABSTRACT
Six older adults with probable Alzheimer’s disease (AD) were trained to recall a nameface association using the spaced-retrieval method. We administered six training sessions
over a two-week period. On each trial, participants selected a target photograph and stated
the target name, from eight other photographs, at increasingly longer retention intervals.
Results yielded a positive effect of spaced-retrieval training for name-face recognition. All
participants were able to select the target photograph and state the target’s name for longer
periods of time within and across training sessions. A live person transfer task was
administered to determine whether the name-face association, trained by spaced-retrieval,
would transfer to a live person. The live person target was the same target that was used in
the spaced-retrieval training sessions. Half of the subjects were able to call the live person
by the correct name. These data provide initial evidence that spaced-retrieval training can
aid older adults with probable AD in recall of a name-face association and transfer that
association to an actual person.
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INTRODUCTION
Older adults comprise the fastest growing segment of the population in the U.S. today.
From 1900-1994, the elderly population, defined as those Americans age 65 and older,
increased 11-fold compared to those Americans under age 65 who only increased in
number by 3-fold (U.S. Bureau of the Census, 1996). The elderly population is expected to
substantially increase from 2010-2030 as baby boomers begin to reach 65 years of age.
Currently, elderly adults make up 13% of the U.S. population. This number is expected to
reach 18% by 2025. The oldest old population (those over 85 years of age) is predicted to
more than double in number from 1994 to 2020, reaching 7 million by 2020 (U.S. Bureau
of the Census, 1996). These demographic trends are of great concern to social planners and
other professionals in senior service fields. One pressing concern is that as many as half of
all people over the age of 85 are believed to have dementia. Figure 1 shows the prevalence
of AD according to age group. Close to 50% of all patients with Alzheimer’s disease (AD)
are over the age of 85 as can be seen in Figure 1 (Alzheimer’s Association, 1998).

50%
40%
30%
20%
10%
0%
65-74

75-84

85+

Age Group (Years)

Figure 1:

Prevalence of Alzheimer’s Disease By Age Group

Data taken from: The Alzheimer’s Association, 1998.
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As the number of persons with adult dementia increases, the number of persons caring
for these individuals will also increase. There are currently over 22 million households in
the U.S. providing care for older adults. Dementia related disease exists in more than 20%
of these cases (Ory, Hoffman, Yee, Tennstedt, & Schulz, 1999). That calculates to more
than 5 million U.S. households caring for a dementia patient. A National Institute on Aging
(NIA) (1999) Alzheimer’s disease report estimated the cost of caring for an AD patient in
terms of mild, moderate and severe dementia. The annual costs associated with the care of a
mild dementia patient were $18,408, the moderate dementia patient $30,096 and the severe
dementia patient $36,132. The average lifetime cost of caring for an AD patient is estimated
to be $174,000 (NIA, 1999). Alzheimer’s disease is certain to remain a prominent public
health issue as our country continues to age and the number of persons affected by AD
increases. As a result, research in the area of interventions for AD is important to improve
the quality of life, not only for persons suffering with AD, but those who care for them.
This paper is organized as follows. In the first section, definitions and diagnostic issues
in adult dementia are discussed. In the second section, specific background information on
Alzheimer’s disease is discussed. In the third section, mental and behavioral deficits present
in Alzheimer’s disease patients are addressed. The fourth section focuses on cognitive
deficits associated with Alzheimer’s disease, with emphasis on memory and interventions to
improve retention. In the last section, specific aims of the present research are presented,
followed by research methods, results, and the general discussion.
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REVIEW OF LITERATURE
Adult Dementia: Definitions and Diagnostic Issues
Raskind and Peskind (1992) define dementia as a syndrome that includes a group of
signs and symptoms that cluster together. Adult dementia can be produced by many
different underlying, etiologically distinct physical conditions. In other words, the dementia
syndrome can be produced by multiple disorders. The DSM-IV describes the development
of multiple cognitive deficits, which must include memory impairment as the key defining
condition in dementia. Table 1 outlines the most common disorders and symptoms
associated with the dementia syndrome (Raskind & Peskind 1992).
Although the symptoms of dementia are easily observed, diagnosis, especially in the
early stages, can prove difficult for clinicians. Behavioral problems are typically the
presenting symptoms that prompt an evaluation for dementia (Jarvik, 1980). The subjective
nature of these types of symptoms can make it difficult to determine exactly what factors are
responsible. Dementia is a major feature of Alzheimer’s disease, but other conditions that
cause dementia must be ruled out first before a provisional diagnosis of AD would be
warranted. For example, depression in particular can prove difficult to distinguish from
dementia, especially in the early stages (Raskind & Peskind, 1992). In addition, there are
multiple dementia syndromes as well as other common reversible and irreversible causes of
dementia that should be considered on initial assessment. The reversible conditions that can
cause the dementia syndrome include acute confusional states, drug effects, malnutrition,
depression, psychological and social stresses, paranoid disorders and intracranial lesions [for
further discussion of these conditions see Jarvik, 1980].
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Table 1:

Common Disorders Associated with Dementia Syndrome

Type

Presenting symptoms

Alzheimer’s disease

Insidious onset, progressive deteriorating course. In
early stages; subtle difficulties in memory, memory
loss more marked for recent events, repetition in
conversation, disorientation in unfamiliar settings.
Definitive diagnosis only after autopsy.

Multi-infarct dementia

A vascular dementia, abrupt onset, stepwise
deterioration, focal neurologic signs and symptoms.

Cruetzfeldt-Jakob disease

Rare, fatal brain disorder likely due to a virus.
Memory declines, loss of coordination, pronounced
mental deterioration, involuntary muscle spasms,
blindness, weakness in arms and legs, coma.
Definitive diagnosis only after autopsy.

Dementia with Lewy bodies1

Widespread Lewy bodies in CNS. Dementia,
variation in cognition with extreme fluctuation in
alertness, visual hallucinations. Episodes of
confusion and depression more frequent than in
AD.

Parkinson’s disease

Loss of motor ability, memory impairment,
slowness of thinking, preserved language ability.

Pick’s disease

Rare dementing disorder, clinically similar to AD,
although the neurochemistry and neuropathology is
quite different from AD. Changes in personality,
orientation.

Huntington’s disease

Begins in midlife, intellectual decline, irregular and
involuntary movement of limbs/facial muscles.
Personality change, memory declines, slurred
speech, impaired judgment, psychiatric problems.
Genetic marker identified on chromosome 4.

Note. Table adapted from Cherry and Plauche, 1996.
1
Information taken from Lopez et al., 2000
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Although there is currently no cure for AD, early detection of the illness is beneficial on
many levels. The advantages for the patient and family include getting answers to questions
and gaining understanding that the illness is responsible for personality and cognitive
changes. Early detection also allows for better planning for the future. Early evaluation
permits the clinician to create a more specific treatment plan and better predict the course of
the illness. Society benefits from early diagnosis of AD through cost savings brought about
by the delayed institutionalization of the patient, a decrease in the number of driving
accidents and a larger population for AD research (Doraiswamy, Stefferns, Pitchumani, &
Tabrizi, 1998).
Background Information on AD
The first physician to recognize what is known today as Alzheimer’s disease was
Aretaeus of Cappadocia in the 2nd Century AD. Through the centuries, other physicians
speculated on the nature of the deterioration of mental faculties in old age in some cases. By
the early 1900’s, the key neurological features of Alzheimer’s disease had been determined.
The three key features included: the description of senile plaques by Redlich (1892),
neurofibrillary tangles by Alzheimer (1907), and granulovacuolar degeneration by
Simchowitz (1910). Kraeplin gave the name Alzheimer’s disease in honor of his pupil and
key contributor, the German physician, Alois Alzheimer [for further discussion see Cherry
& Plauche, 1996, and Reisberg, Ferris, deLeon, Crook, & Hayes, 1987].
A central feature of AD is the damage and destruction of neurons in the brain. There are
two primary approaches to understanding the specific nature of the damage to neurons. The
first is represented by biochemical studies that look at neuritic plaques and neurofibrillary
tangles. The second approach is represented by molecular genetic studies, which look at
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chromosome 21, 14, and 1 (Peskind, 1996). These two approaches are discussed more fully
next.
Alois Alzheimer described another physical component of AD, the neuritic plaque, in his
original description of the disease (Gruetzner, 1992). These plaques are normally found in
the brain but are found in significantly higher amounts in the brains of AD patients. Those
patients most severely impaired by AD have a higher prevalence of plaques in their brains.
Plaques accumulate in the areas of the brain that are most effected by AD. The presence of
plaques in the brain may be a better predictor of AD than the neurofibrillary tangles
(Greutzner, 1992). The main component of the neuritic plaque is a protein B–Amyloid.
Whether the B-Amyloid concentration is causing the neuronal damage or just a consequence
of such damage is a central debate among researchers (Peskind, 1996).
Neurofibrillary tangles in the brain have been identified as a symptom of AD since the
1900’s when Alois Alzheimer first described the condition. Gruetzner (1992) defines
neurofibrillary tangles as “bundles of ordinary brain filaments that have become badly
twisted (p. 210).” Filaments when viewed under a microscope appear hair-like. The
presence of filaments in the brain is normal. When the filaments change and become
twisted, they are considered abnormal. These tangles are found in the areas of the brain that
affect memory and behavior. The severity of memory impairment and behavioral
disturbances may be directly related to the amount of tangles found in the corresponding
area of the brain (Gruetzner, 1992).
Genetic studies have found that mutations on chromosomes 21, 14 and 1 are found in a
rare form of AD. Families with this early-onset of autosomal dominant AD account for only
a very small percentage of AD cases. Scientists remain hopeful that understanding these
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genes will help our understanding of the more prevalent, non-inherited types of AD
(Peskind, 1996).
Prevalence of AD
Currently, 5% of the world’s population suffers with Alzheimer’s disease (Henderson,
1998). There are an estimated 18 million cases of AD worldwide (Henderson, 1998) and 4
million cases in the United States alone (NIA, 1999). Each year 360,000 new cases will be
diagnosed. By 2020 there will be 30 million cases throughout the world (Henderson, 1998).
In the U.S., it has been estimated that 14 million Americans will have the diagnosis by the
year 2050 (NIA, 1999). The increasing prevalence of Alzheimer’s disease has made the
illness an important public health issue. Dementia patients make up a large part of the
nursing home population. The estimates range from 50% to 80% of all nursing home
residents suffer with Dementia (Hendrie, 1997). The average cost of nursing home care
ranges from $42,000-$70,000 a year (NIA, 1999). The patient pays for approximately half
the cost and the remainder is funded mostly by state and federal sources (Holden, 1987).
AD is a major economic burden on U.S. society. AD is the third most costly disease to
treat with estimated annual costs reaching $100 billion (Ernst & Hay, 1994). Medicare pays
for 90 days in a nursing home. The patients are then responsible until their financial
resources are exhausted. At this point Medicaid pays the full amount (Holden, 1987).
Close to two-thirds of all Medicare enrollees who had a diagnosis of AD or dementia reside
in a long-term care facility (Eppig & Poisal, 1996). Managed Medicare total costs per year
for patients with dementia were 1.5 times higher than for patients without dementia.
Seventy five percent of the higher costs were linked to inpatient expenses (Gutterman,
Markowitz, Lewis, & Fillit, 1999).
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In addition to the costs to care for AD patients there are also research expenses. The
amount the federal government plans to spend on research in the area in 1999 is 400 million
dollars (Alzheimer’s Association, 1998). This number has drastically increased over the last
25 years when funding in 1976 reached about 4 million dollars (Holden, 1987).
As noted previously, Alzheimer’s disease has commonalties with several other
disorders. The uniqueness of Alzheimer’s disease is best addressed by examining the DSMIV criteria. Table 2 contains the DSM-IV criteria for dementia of the Alzheimer’s type
(American Psychiatric Association, 1994).

Table 2:

Diagnostic Criteria for Dementia of the Alzheimer’s Type

DSM IV Criteria
A. The development of multiple cognitive deficits, including both:
1. Memory Impairment
2. One or more of the following cognitive disturbances:
a. aphasia
b. apraxia
c. agnosia
d. disturbance, in executive functioning
B. Cognitive deficits cause significant impairment in social or occupational functioning
and represent a significant decline from a previous level of functioning.
C. Gradual onset and continuing cognitive decline
D. Cognitive deficits are not due to any of the following:
1. other central nervous system conditions
2. systemic conditions that are known to cause dementia
3. substance-induced conditions
E. The deficits do not occur exclusively during the course of a delirium
F. The disturbance is not better accounted for by another Axis I disorder
Note. Table adapted from Diagnostic and Statistical Manual of Mental Disorders (American
Psychiatric Association, 1994).
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Dementia involves progressive decline in both cognitive abilities and daily functioning
such as activities of daily living, communication, and social activities. In recent years,
staging systems have been developed to monitor the gradual progression of deterioration
(Cohen-Mansfield et al., 1996). The dementia patient can be assessed and placed
appropriately along the staging continuum. Staging benefits future research in multiple
ways. First, staging the natural course of dementia allows baseline information to be
collected and to compare different samples of population and infer appropriate conclusions.
Staging also helps the clinician to predict the course of the disease. Finally, utilization of
staging systems may also prove useful in development of future societal policies (Reisberg
et al., 1987). Table 3 contains the functional assessment stages in normal aging and AD.
Mental and Behavioral Deficits in AD Patients
Mental and behavioral disturbances are a central feature in dementia. Most all patients
will exhibit these types of behavior at some point in their illness, which are often the most
challenging symptoms to address. The Cache County, Utah study on memory in aging
provided the first U.S. estimates on the population prevalence of behavioral and mental
disturbances in individuals with dementia (Lyketsos et al., 2000). All participants were
screened for dementia and underwent extensive neuropsychiatric examinations. Participants
were evaluated using the Neuropsychiatric Inventory (Cummings et al., 1994). The study
found behavioral and mental disturbance in 70-80% of all dementia cases (Lyketsos et al.,
2000). In nursing homes 65% of dementia patients exhibit behavioral symptoms and these
symptoms are often the cause of nursing home placement (Neistein & Siegal, 1996).
Behavioral and mental symptoms tend to occur in later stages as previous sections
mentioned. Often behavioral disturbances are a result of an underlying mental condition.
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Table 3:

Functional Assessment Stages in Normal Aging and
Alzheimer’s Disease

Global Deterioration
Scale Stage

Clinical
Diagnosis

Functional
Assessment
Characteristics
__________________________________________________________
1. No cognitive
decline

Normal

No functional
decrement.

2. Very mild cognitive
decline

Normal for Age

Complains of
forgetting location
of objects.

3. Mild cognitive
decline

Borderline
impairment

Decrease in
functioning in
demanding work
settings; difficulty
in new locations.

4. Moderate cognitive
decline

Mild AD

Decreased ability
to perform tasks.
(complex tasks)

5. Moderately severe
cognitive decline

Moderate AD

Requires assistance
in clothing; may
require coaxing to
bathe.

6. Severe cognitive
decline

Moderately
severe AD

Requires total
assistance in
dressing, bathing,
and toileting.

7. Very severe
cognitive decline

Severe AD

Limited ability
to speak, loss of
ambulatory ability,
loss of ability to sit
up, smile, hold head
up; total care needed.

Note. This material adapted from Reisberg et al. (1987).
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Depression often accompanies AD early in the disease. After the diagnosis of AD has
been made, it is still important to consider depression as a possible co-morbid condition and
have it diagnosed. There are multiple benefits to the AD patient and family by having
depression diagnosed. Most relevant is that depression can cause additional dysfunction in
the AD patient. Antidepressants have been shown to be effective and reduce the disability
and improve overall functioning (Alexopoulos, 1996). In the Cache county aging study,
apathy was the most commonly reported disturbance among AD patients and family
members. Depression and/or agitation were found in 1 out of 4 of the participants in this
study (Lyketsos et al., 2000).
Hallucinations, either auditory or visual in nature, are a symptom found in Alzheimer’s
disease. The most common hallucinations are seeing things or hearing voices, although
patients have been known to feel, smell or taste things as well (Mace & Rabins, 1991).
Psychiatric disturbance is common in AD, however, the inability to reason and appropriately
interpret sounds may increase the patient’s likelihood of experiencing hallucinations.
Delusions, which are false ideas believed by a person, often stem from these hallucinations
(Gruetzner, 1992). Delusions in the Alzheimer patient are many times suspicious or selfblaming in nature. These delusions often result from the patient trying to assess their current
situation (Mace & Rabins, 1991). Due to memory or reasoning impairment, situations are
often misinterpreted. For example, the patient may be unaware who the housekeeper is.
Due to memory impairment, the patient only knows they see a stranger in their home and
they react to the person as an intruder (Gruetzner, 1992). Misinterpreting the situation can
lead to many of the behavioral issues common in AD such as not eating due to the belief the
food has been poisoned.
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Motor-related behavioral disturbances such as agitation, wandering, pacing, restlessness
and repetitive mannerisms are a result of inappropriate perceptions. Niestein and Siegel
(1996), state the purpose of human behavior is to “adapt to the perceived environment (p.
400).” Dementia patients view their environment through a faulty mechanism, which may
cause behavior that is inappropriate. Not all motor related behaviors require treatment or
intervention. For example, pacing and repetitive mannerisms such as the rubbing together of
hands may distress the caregiver, but do not prove problematic for the patient. Neistien and
Siegal (1996) argue that the increased motor behavior may be an attempt by the dementia
patient to offset the lack of environmental stimulation. These types of disturbances are more
frequently found in Alzheimer patients that have more moderate and severe cognitive
impairment (Aronson, Post, & Guastadisegni, 1993). The most frequently cited behavioral
problems exhibited by the more severely cognitive impaired patients include the inability to
sit or stand still, pacing, and resistance to care such as bathing, dressing, and grooming
(Aronson et al., 1993).
Wandering tends to be the most identifiable motor related disturbance associated with
Alzheimer’s disease. There are multiple explanations as to why the AD patient wanders.
Many have to do with the AD patient’s interpretation of the environment. For example,
Yang, Hwang, Tsai, and Liu (1999) found that Alzheimer’s patients with misidentification
problems, especially that of “someone is in my house” and “this is not my house”, were
more likely to wander. Problems with auditory hallucinations and sleep disturbance were
also more likely in patients that wander. The main issue with wandering is the harm that can
come to a patient when they get lost or wander into the street. The concern of the patient
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getting lost is significant as an estimated 40% of AD patients get lost outside of the home
(McShane et al., 1998).
Sleep disturbance is found to be high among dementia patients (Alessi et al., 1995). AD
patients tend to sleep more during daytime hours and less in the nighttime hours (Meguro et
al., 1995). As cognitive impairment becomes more severe, there tend to be more problems
with sleep disturbance (Bliwise, Hughes, McMahon, & Kutner, 1995).
Alzheimer’s disease affects the ability for a person to carry out normal every day
activities. Abilities such as dressing, bathing and eating refer to activities of daily living
(ADL) and tasks such as shopping and using transportation refer to instrumental activities of
daily living (IADL). There is recent evidence that decline in ADL’s and IADL’s often
present before a diagnosis of Alzheimer’s disease is given (Wilms, Kanowski, & Baltes,
2000). An examination of the data from the Berlin Aging Study (Baltes & Mayer, 1999)
found that two-thirds of all dementia patients had trouble with the IADL’s of transportation
and shopping and one-third had limitations including bathing and walking. Grooming and
eating appeared to be unaffected prior to diagnosis. When those with dementia also suffered
from depression, the numbers jumped to 70% of the patients experiencing difficulty with the
IADL’s of transportation and shopping. Difficulty with ADL’s went to 50% with bathing,
climbing stairs, walking and bladder control being most problematic (Wilms et al., 2000).
Problems in the areas of ADL’s can be experienced in either a decline in areas or excessive
behavior in areas.
General loss of social inhibitions may leave an AD patient with little regard for his/her
personal appearance. Wearing clothes several days in a row is not uncommon as the patient
may forget how long it has been since they changed clothes (Gruetzner, 1992). All of the
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choices involved in picking out clothes may also be overwhelming. Other reasons for
difficulty in dressing may be the actual task of getting dressed. Items such as zippers and
buttons may become difficult to handle (Mace & Rabins, 1991). Dressing in multiple layers
of clothing and the wearing of a coat or sweater in 90 degree weather can also be seen with
AD.
Bathing is another area that can be problematic in Alzheimer’s disease patients. Fear of
bathing is a part of the middle stages of dementia. The patient is often labeled
uncooperative when they are unwilling to bathe. The fear of bathing is actually based upon
legitimate concerns such as forgetting how to adjust water temperature, how to use soap and
water and the fear of falling in or out of the tub. The patient has also lost the ability to
recognize personal hygiene as important. Social judgment and awareness are severely
affected in AD. Another reason for objecting to bathing is the obvious sign of dependence.
Many times a patient may not remember the last time they took a bath and just assume it
was this morning or yesterday because that was their normal routine in the past (Gruetzner,
1992).
Problems of urine and bowel incontinence are common. Because many medical
problems can produce incontinence problems alternate explanations for such behavior
should be explored. Other causes of problems with toileting may be that the patient moves
too slowly or the patient is unable to identify the bathroom (Mace & Rabins, 1991). Unique
toileting issues such as urinating in trashcans and excessive worry about needing to void are
also typical.
Eating can be disrupted in different ways throughout the course of the illness. A
decrease in appetite is common in AD. A patient may also complain of being hungry all the
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time or may experience Hyperphagia (increased amount and frequency of eating) (Yang et
al., 1999), which may be related to not being able to remember the last time he/she ate. The
ability to chew and swallow food becomes difficult in the final stages of the illness and this
ability is eventually lost (Gruetzner, 1992).
Cognitive Deficits
Memory deficits are the symptom most typically associated with Alzheimer’s
disease. In the early stages of the illness, patients may complain of difficulty recalling new
information, such as recent events or conversation. Learning new material or new
procedures present another area of difficulty. The ability to remember short lists, such as for
shopping or a daily schedule also creates problems for the AD patient. In the more
advanced stages of the illness, memory impairment becomes more severe overall. Simple
routines can no longer be followed and new impairments, such as the inability to recognize
faces become a regular issue (Richards & Stern, 1992). In general, memory can be
classified on multiple levels; temporal aspects (immediate, short-term, long-term, and
remote), type of information being processed (verbal, visual, etc.), or the nature of the
processing (priming, encoding, recall, recognition). There is a large body of evidence that
supports most all aspects of memory is affected by Alzheimer’s disease (Richards & Stern,
1992), as discussed more fully next.
Short-term, or primary, memory refers to the ability to retain information over a very
brief period of time, typically one minute or less. The ability to remember new information
is highly impaired in AD. Research supports this impairment along with specific
impairments in immediate registration and maintenance of information in working memory.
Long-term storage of new information is also impaired in AD. Multiple studies suggest a
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deficit in encoding and organization of material for long-term storage [see Richards & Stern,
1992, for more information].
In contrast to primary and secondary memory, there is evidence that remote memories
remain better preserved in AD. Remote memories refer to the preservation of memories
from the distant past. A large portion of remote memory remains intact, at least in the early
stages of the illness. However, when AD patients are compared with controls, there is a
decrease in remote memory (Cherry & Plauche, 1996). When compared with Parkinson’s
disease patients, AD patients also show a greater deficit in remote memory (Fama et al.,
2000). The current belief is that AD patients have a deficit in their ability to efficiently
access remote memories rather than decay of the material involved in remote memory itself
(Richards & Stern, 1992).
Research has addressed the areas of episodic and semantic memory loss in AD patients.
Episodic memory refers to autobiographical memories; the memories for events that are
personally experienced in unique spatial and temporal contexts. Semantic memory refers to
a person’s knowledge of words and concepts. There is evidence that episodic memory
remains more intact than semantic memory in AD patients (Nebes, 1993) [for further review
of memory deficits in AD see Cherry & Plauche, 1996, Parasuraman & Nestor, 1993 and
Richards & Stern, 1992].
A key symptom of AD is progressive intellectual decline. In the early stages there is a
deficit in new learning, spatial disorientation develops, and word-finding pauses in
conversations appear. Patients often begin to exhibit poor judgment and difficulty in
reasoning through problems. The later stages can include amnesia syndromes, aphasia,

16

agnosia, apraxia, and delusional thinking. The final stages show intellectual capacities
almost completely impaired (Huff, 1988).
Attentional capacity deficits in AD have been explored in a number of studies. The
distinction between controlled processes and automatic processes are helpful in pinpointing
where the deficits in AD exist. Controlled processes refer to effortful mental operations,
such as the intentional use of a strategy to facilitate knowledge acquisition. Controlled
processes demand large attentional capacity. In contrast, automatic processes occur without
conscious effort (Shriffrin & Schneider, 1977). In the early stages of the illness, the
controlled processes are impaired. Automatic processes, which require less attentional
processing, do not seem to be affected until the later stages of the illness (Richards & Stern,
1992). AD patients tend to have difficulties with tasks that have a controlled processing
component, such as tasks in which unfamiliar material is presented, and tasks involving
active retrieval from long-term memory. Patients with AD tend to have less difficulty with
tasks that include a more automatic processing component such as vocabulary, reading
familiar words and naming familiar objects. These performance differences support the
existence of an attentional capacity deficit in AD (Richards & Stern, 1992).
Another area of focus has been in divided verses focused attention. Baddeley’s (1996)
central executive research found preliminary evidence of a dual-task processing deficit in
persons with probable AD. AD patients, in comparison to healthy older adults, had more
difficulty performing two tasks simultaneously. A follow up study by Baddeley, Baddeley,
Bucks and Wilcock (2001), found similar results as well as support for a fractionated
executive control deficit in comparison to a more global central executive deficit. Overall,
AD patients show severe impairments in their ability to divide attention while focused
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attention appears to remain intact [for further information on attentional issues in AD, see
Baddeley, 1996, Parasuraman & Nestor, 1993, & Richards & Stern, 1992].
Huff (1988) describes the nature of language impairment in AD. Accordingly, the
presence of language disorder is consistent by the middle stages of AD (Huff, 1988).
Specific deficits in language coincide with the different stages of AD. See Table 4 for the
typical pattern of progression of language disorder in AD.

Table 4:

Typical Pattern of Progression of Language Disorder in Alzheimer's
Disease

Early symptoms
Difficulty in finding substantive words
Word-finding pauses
General vocabulary use due to difficulty in naming objects
Late symptoms
Phonemic (e.g., log for dog) & Semantic (e.g., cat for dog) substitution errors
Simplified syntax
Impaired comprehension
Final symptoms
Meaningless repetition of words
Repetition of nonsense sounds
Mutism
Note. Adapted from Huff, 1988.

Azuma and Bayles (1997) address the direct relationship memory impairment has on
the language abilities of the AD patient. Dementia patients exhibit deficits in auditory
comprehension and topic maintenance. Reference errors and the use of sentence fragments
in their spoken language are common. The use and remembering of sentence content is
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another area of difficulty. Syntactic and phonological knowledge remains intact as
evidenced by the grammar and pronunciation of the intact spoken language of the AD
patient. Dementia patients keep the ability to read aloud even after the ability to understand
such material is lost. AD patients also experience deficits in the meaning of language.
These semantic deficits include the inability to use and comprehend meanings of words as
well as difficulties in reference and contextual aspects of language (Azuma & Bayles, 1997)
[For further discussion of language deficits in AD see Azuma & Bayles, 1997 & Huff,
1988].
Three common symptoms associated with the language deficit are anomia, agnosia, and
aphasia. Anomia is impairment in naming. Many times a patient will refer to an item by the
name of another member of the item’s semantic category. For example a patient may call an
apple an orange. The patient may describe what the object does but is unable to retrieve the
appropriate word (Huff, 1988). Agnosia is the inability to recognize objects. This inability
to recognize often extends to places such as a person’s home, and to persons such as family
members (Gruetzner, 1992). Aphasia is a problem with speaking and understanding
language. Abilities in language comprehension and/or production are gradually lost. There
is a decrease in the ability to understand speech and verbally express oneself (Gruetzner,
1992). A study by Yesavage, Brooks, Taylor and Tinklenberg (1993) found an association
between early onset aphasia and scores on the Mini Mental State Exam (MMSE). Early
onset aphasia is associated with an accelerated decline on the MMSE. This finding is
consistent with the idea that early onset of language dysfunction in Alzheimer’s disease is
associated with a more rapid clinical decline.
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Interventions
Generally speaking, memory improvement techniques that are efficacious for older
adults have not proven successful with Alzheimer’s patients (Yesavage, 1982). Overall,
Alzheimer’s patients have shown little benefit from memory interventions, such as those
techniques that rely on organizations or association, which are often used with other
populations. Yesavage (1982) looked at the effectiveness of memory training and degree of
cognitive impairment as measured by the MMSE. Scores on the MMSE can range from 0 to
30 with a score of 0 being the most cognitively impaired to a score of 30 being cognitively
intact. Those patients with scores of 18-24 on MMSE showed some improvement with the
use of mnemonics but there was no evidence of practical improvement. Participants with
MMSE scores of 18 and below did not benefit from the memory training at all. Hill,
Yesavage, Sheikh, and Friedman (1989) found mental status is positively related to memory
performance changes. This study used 2 types of visual–imagery mnemonics. Persons with
higher MMSE scores (29 and 30) show increased improvement on name-face recall.
Patients with MMSE scores lower than 29 showed only minimal improvements. Even
persons with only mild cognitive impairment are not likely to benefit from these memorytraining techniques.
Camp, Foss, O’Hanlon and Stevens (1996) also point out that techniques that have been
successful with the normal population tend to be largely unsuccessful in persons with
Alzheimer’s disease. Backman (1992), in Camp et al., (1996), spoke specifically of such
interventions being unsuccessful, “ When training procedures involving, for example,
imagery or organization have been used with Dementia Alzheimer's Type patient, gains have
generally been small or nonexistent. The lack of gains from memory training in DAT is not
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surprising considering that the methods used are based on strategies that require a
considerable amount of cognitive effort and associative skills that are severely impaired in
DAT” (p. 85). The evidence supporting the inefficiency of normal memory techniques with
Alzheimer’s disease patients has led researchers to focus on alternative interventions, mainly
the use of spaced-retrieval.
Spaced-retrieval (S-R) is a technique used to aid mnemonic function. Landauer and
Bjork (1978) were the first to develop this methodology using a college student population.
Spaced-retrieval utilizes shaping procedures and applies them to the acquisition and
retention of information in memory (Abrahams & Camp, 1993). In spaced-retrieval,
information is learned and retained by making active recall attempts over increasingly
longer periods of time. A person is taught a piece of information (e.g. a name) and
repeatedly tested at retention intervals that systematically lengthen over successful recall
trials. If the person correctly recalls the information the retention interval is increased. If
the person is unsuccessful in their recall attempt, the information is restated to them and the
next retrieval interval is reduced to the previous interval (Camp et al., 1996).
There are many benefits of spaced-retrieval as a technique for older adults with probable
AD. One benefit is that the technique is utilized in the context of a social visit, which
creates a positive experience for the patient. Another advantage is the simplicity of the
paradigm itself. The time intervals in spaced-retrieval are basically a form of shaping the
desired response. Even in failure the intervals are adjusted to ensure the patient achieves
success. The last advantage is that this intervention appears to work without conscious
effort in that the patient learns with minimal effort (Camp & Stevens, 1990).
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Camp et al. (1996) had success in teaching patients with MMSE scores from 11–26 to
use a calendar. The majority of participants learned to use the calendar without assistance
from a caregiver in 2-3 training sessions (61%), and an additional 26% learned the strategy
after 4 sessions. The intervention was designed to teach patients to look at the calendar
every day and read the task they were to do (e.g. take out the garbage). Participants were
also asked to sign the calendar after they had read the calendar. A large percentage of
patients (81%) learned to sign the calendar after usage. The study follows usage for 1 week
but many participants continued with the calendar usage well after the study had finished
(see Camp et al., 1996).
McKitrick, Camp, and Black (1992) found that dementia patients were able to
successfully complete a prospective memory task after training with the spaced-retrieval
technique. The task involved the participants selecting a colored coupon and giving it to the
experimenter after a one-week delay. The patients were successful on the task and were also
able to make changes within the task such as remembering to give the experimenter a
different colored coupon. McKitrick et al.’s study supports that spaced-retrieval is
successful in teaching dementia participants prospective memory tasks as well as
successfully teaching a change task requirement (McKitrick et al., 1992).
The spaced-retrieval method has also proven successful in aiding older adults with
probable Alzheimer’s disease with remembering names of persons and common objects.
Camp and Schaller (1989) trained a man with Alzheimer’s disease in the spaced-retrieval
method to remember and utilize a caregiver’s name. At a six-month follow up, the patient
was consistently calling the nurse by her name (Camp & Schaller, 1989). In Abrahams and
Camp (1993), patients were trained using the spaced-retrieval method to recall common
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objects. Patients were shown a target item and asked to name it. If they could not name the
item they were given the correct name and immediately asked to repeat it. Time intervals
were increased with each successful recall. If the patient failed to recall the item the name
was given and the recall interval was reduced. By the end of the first day, one participant
had 5 errors in 25 trials. Two weeks later, the participant was able to recall the target item at
the beginning of the training session. The patient was also capable of identifying a colored
drawing of the item. Another participant also had success utilizing the spaced-retrieval
technique. This participant had 3 errors out of 22 trials at the end of the first day and at 2
weeks was able to name the target item at the beginning of the session (Abrahams & Camp,
1993).
Cherry, Simmons, and Camp (1999) also found spaced-retrieval to be effective in aiding
the recall of everyday objects. Participants were trained utilizing the spaced-retrieval
method to identify a target object out of a group of objects. The participants were
considered successful if they were able to pick the correct item and hand it to the
experimenter on cue. Spaced-retrieval produced within and across training session benefits.
Final retention of the participants was increased from 3 to 5 times that of retention in the
first trial.
McKitrick and Camp (1993) found spaced-retrieval useful, for not only recalling
previously known objects, but also learning the names of new objects. A caregiver trained a
woman experiencing anomia in the spaced-retrieval technique. This woman scored a 14 on
the MMSE. The woman had 10 weekly visits that lasted approximately an hour. The target
objects were the names of familiar objects from the Boston Naming Test (Kaplan,
Goodglass, & Weintrub, 1983). In addition to these objects, the patient was taught to
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remember personal names she had forgotten such as her favorite tree’s name, table lamp and
her caregiver’s name. In addition to forgotten items the participant was able to learn the
name of a new item, a computer floppy disc. The results of this intervention were an overall
success in that all trained items were learned and produced with greater consistency than
before spaced-retrieval training was implemented.
Alexopoulos (1994) utilized the spaced-retrieval technique to discontinue a patient’s
inappropriate sexual behavior. Spaced-retrieval was used in treating a patient with severe
cognitive impairment (score of 8 on the MMSE) who was exhibiting sexually inappropriate
behavior that included touching and verbal remarks to female patients and staff members.
The participant was given a written statement that said “Ward rule: No touching females on
the ward.” He was asked to read the note and was asked what the rule was. After spacedretrieval training was implemented the behavior eventually stopped. It became unnecessary
to ask the patient to read the rule (Alexopoulos, 1994).
Spaced-retrieval has been used in combination with fading cues to achieve success in
discontinuing several problem behaviors found in Alzheimer’s disease. Bird, Alexopoulos,
and Adamowicz (1995) describe fading cues as graded cues sequentially given to the
participant on each learning trial until retrieval occurs. The cue levels are slowly decreased
or faded across trials and memory trace is consolidated. The cue is designed to assist in the
recall of practical information. Many times interventions with AD participants prove
unsuccessful because the patient never learns the association between the cue and object or
behavior. For example, a door painted red is supposed to act as a cue for the restroom. This
intervention is useless if the participant is never capable of understanding what the red door
means. This study taught participants to associate a specific cue with a behavior or with
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information that was intended to modify behavior utilizing the spaced-retrieval method. The
first participant was taught to associate a cue, a large colored sign, with the location of the
toilet. The participant had been voiding in inappropriate places. The intervention was a
success and inappropriate voiding was no longer a problem. The second participant had
aggressive and disruptive behavior such as wandering into others rooms and taking others
belongings. In a single two-hour session, the participant was taught that a red stop sign
means to stop and walk away. Daily entries into others rooms dropped from an average of
43 to 2 per day. The third participant had a fear of soiling himself. He was taught to
associate a beeper going off to signal the time to go to the bathroom. The participant slowly
progressed to 2-hour intervals of the beeper. At follow up a year later the participant
continued to use the beeper and displayed no anxiety in between trips to the restroom.
Bird and Kinsella (1996) had success with participants being able to associate a task
with a cue. Participants were taught using spaced-retrieval to identify an alarm with the task
of opening a book and reading a card. The study explored if better recall would occur if the
participant actually performed the task that was on the card rather than just reading it.
Performing the task proved insignificant in better recall but over 50% of the participants
learned to recall the task by the alarm alone.
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SPECIFIC AIMS
Steady decline in cognitive functioning is an irreversible symptom of Alzheimer’s
disease. However, there is growing evidence to suggest that it is possible to implement
memory interventions that build on the remaining cognitive abilities of persons with AD.
The spaced-retrieval technique has proven to be a successful memory intervention with AD
patients (Camp, Bird & Cherry, 2000). Spaced-retrieval has shown to be useful in learning
new information and recalling that information over significant periods of time (Camp et al.,
2000). The spaced-retrieval technique, more specifically, has proven successful with the
AD population in enhancing recall of the names of objects (Cherry et al., 1999). Camp and
Schaller (1989) successfully used spaced-retrieval to train an AD patient to remember his
caregiver’s name. The results of Cherry et al. (1999) support that spaced-retrieval is a viable
technique of memory enhancement of single item information in persons with AD. The
current research is designed to extend Cherry et al.'s earlier findings with objects to facename associations. There are two main objectives in the present research. The first goal of
the study was to adapt the spaced-retrieval training procedure to help AD clients learn and
retain face-name associations. The second goal was to determine whether the face-name
training transfers to an actual person. These two goals are discussed in more depth below.
The first aim is to adapt the spaced-retrieval training procedure to help older adults with
probable AD learn and retain face-name associations. Using an adapted version of Cherry et
al.'s method and procedures we expected to demonstrate the flexibility of the spacedretrieval technique to promote the learning and recall of face-name associations in AD
clients. Our results should also demonstrate the positive effects of the spaced-retrieval
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technique and provide further validation of its viability as an intervention with persons with
probable AD.
The second goal is to determine whether the face-name training transfers to an actual
person. Camp and Schaller (1989) have shown that spaced-retrieval can be a successful
technique in training a client to recall a caregiver’s name. In the present research, the
participants were trained using spaced-retrieval to learn a face-name association. We
included transfer trials to determine whether this learning transfers to the actual person
pictured in the face photograph. Finding that the training proves to be transferable from
picture to an actual person would have practical implications for the use of spaced-retrieval
in an applied setting.
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MATERIALS AND METHODS
Participants
A total of 6 persons with probable AD were recruited from a local Baton Rouge adult
day care center. All participants had a chart diagnosis of adult dementia and met the DSM
IV (American Psychiatric Association, 1994) criteria for dementia of the Alzheimer’s type.
On the Global deterioration Scale (Reisberg, Ferris, deLeon, Crook, & Hayes, 1987), all
participants were representative of Stage 4 to 5 dementia which is considered mild to
moderate AD. A summary of demographic and health characteristics of the sample is
located in Table 5 and Table 6. Table 5 includes information reported by the primary
caregivers, while Table 6 is self reported information.1
Participants were assigned to one of the following spaced-retrieval training schedules: a
consecutive day schedule (i.e. T, W, Th) or an alternate day schedule (M, W, F). Previous
research using this paradigm had used the alternate day schedule for all participants.
However, due to practical considerations, more specifically participant schedules, the
addition of a consecutive day schedule was necessary. The different training schedules were
treated as an independent variable in this study to provide new evidence on the possible
influence of training schedule on spaced-retrieval performance.
Individual Difference Measures
To obtain a cognitive profile of each participant, the following measures were
completed: the Mini Mental State Exam (MMSE), the Geriatric Depression Scale (GDS),
short-form of the WAIS, and a series of participant-performance tasks.

1

S1 was a pilot subject. She was unable to complete all training sessions therefore her data is not included
here.
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Table 5: Summary of Demographic and Health Characteristics (caregiver-reported)
Participants
Measure

S2

S3

S4

S5

S6

S7

Age

81

86

88

87

83

80

Gendera

2

2

2

2

1

2

Raceb

2

1

1

1

1

1

Marital statusc

4

4

4

4

2

4

Years of educationd

4

2

4

2

4

4

Occupation levele

3

3

3

3

3

3

No. of chronic diseasesf

1

1

0

2

3

1

No. of physician visits in past yearg

3

3

2

4

4

3

No. of hospital stays in past yearh

1

1

1

2

2

1

No. of physician prescribed
medicationsi

3

2

1

3

3

3

Note. a1=male, 2=female. b1=white, 2=black. c1=single, 2=married, 3=divorced,
4=widowed. d1=less than 7th grade, 2=7th - 9th grade, 3=10th – 11th grade, 4=high school
degree, 5=partial college or specialized training, 6=college degree, 7=graduate degree.
e
1=unskilled, 2=semi-skilled, 3=skilled, 4=semi-professional, 5=professional. Professions
included, seamstress, homemaker, dietician and farmer. fhigher scores reflect more health
problems. g-i1=none, 2=1 to 3, 3=4 to 6, 4=over 6.
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Table 6:

Summary of Health and Social Activity Characteristics (self-reported)
Participants

Measure

S2

S3

S4

S5

S6

S7

Self-perceived healtha

1

1

1

3

3

2

Health prevents activitiesb

1

1

1

2

2

2

Health compared with othersc

1

1

1

1

2

2

No. of times per week for
visitorsd

4

2

2

3

2

2

No. of activities at SFH per
weeke

3

4

4

2

2

1

No. of community activities
outside homef

2

2

2

2

N/A

2

No. of hours per week spent
outside of homeg

4

5

N/A

2

3

4

Note. All ratings were made on a 3 to 5-point Likert scale. a1=excellent to 4=poor.
b
1=not at all to 3=a great deal. c1=better to 3=poorer. dhigher scores reflect increased
number of times. e,fhigher scores reflect more activities. ghigher scores reflect more
time. N/A=no answer given.

Table 7 contains a summary of all measures of individual differences administered to each
participant. The MMSE (Folstein, Folstein, & McHugh, 1975) was used to provide an index
of current cognitive status. The maximum score on the MMSE is 30. On this measure,
healthy older adults scores range from 27 to 30. For the current sample, scores range from 5
to 20, indicating cognitive impairment (see Table 8).
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Table 7:

List of Individual Difference Measures Given To Participants

Measure/Reference

Purpose

Mini-Mental State Exam (MMSE)
Folstein, Folstein & McHugh, 1975

Cognitive screening measure

Geriatric Depression Scare (GDS)
Yesavage et al., 1983

Affect screening measure

Vocabulary test, short form
Jastak & Jastak, 1965

General intellectual
functioning

Forward Digit Span (FDS)

Short-term memory

Backward Digit Span (BDS)
(WAIS, 1955)

Working memory

Subject-performed tasks (SPT)
Cherry, Moore & Kelley, 1996

Secondary memory
measure

To obtain a measure of affective status, the GDS (Yesavage et al., 1983) was
administered. Scores between 6 and 10 on the GDS represent mild depression. The scores
from the current sample ranged from 0 to 4, indicating all participants were within the
normal range and did not appear to be suffering from depression at the time of testing (see
Table 8). The short-form of the WAIS vocabulary test (Jastak & Jastak, 1965) was utilized
as a measure of general intellectual functioning as well as verbal ability. A maximum score
of 40 is possible on the vocabulary subtest. Past research utilizing the short form of the
WAIS yielded a mean verbal score of 16.1 for lower education adults and a mean verbal
score of 29.7 for higher education older adults (Cherry & Park, 1993). Participant scores
form this sample ranged from 6 to 13, indicating a deficiency in general intellectual
functioning and verbal ability.
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The Forward Digit Span and the Backward Digit Span from the WAIS were used to
obtain a measure of short-term memory and working memory, respectively. The highest
possible score is 9.0 on the FDS and 8.0 on the BDS. On the FDS, the current sample scores
were between 3.5 and 5.0, suggesting deficits in short-term memory. Scores on the BDS
were between 0 and 3.0, suggesting working memory impairment (see Table 8). The
pattern observed in the present population of higher scores on the FDS in comparison with
the BDS is also found in populations of health older adults.
Lastly, participants were given series of participant-performed tasks adapted form
Cherry, Moore, and Kelley (1996) as a measure of secondary memory ability. In this task
10 items were presented and participants were asked to perform a specific action with each
item. For example, the experimenter handed the participant a rubber band and said, “Here’s
a rubber band, I want you to stretch the rubber band.” Participants were later asked to free
recall the object and what they did with the object. For items that were not recalled, the
object was presented as a cue and participants were asked to describe what they did with the
object.
The task was scored based on a strict (i.e., verbatim) and lenient (i.e., semantically
parallel) criteria for both free recall and cued recall of the objects and the actions. Overall,
free recall of the objects and actions were low, regardless of implementing the strict or
lenient criteria, as can be seen in Table 8. This finding is consistent with the literature on
AD, in that memory impaired persons with probable AD show gross deficits on measures of
secondary memory (Cherry & Plauche, 1996). Memory for the object and action improved
when the participants were presented with the object as a cue in the cued sample. The
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Table 8:

Summary of Individual Difference Measures
Participants

Measure

S2

S3

S4

S5

S6

S7

Age

81

86

88

87

83

80

MMSEa

14

14

19

17

5

20

GDSb

4

0

0

3

1

2

Vocabularyc

12

11

8

7

6

13

FDSd

5.0

4.0

4.0

4.0

3.5

5.0

BDSd

1.0

3.0

3.0

3.0

0

4.0

Subject Performed Taskse
Free Recall
Correct (S)

0

1

0

3

0

0

Correct (L)

0

1

0

0

0

1

Guesses

0

0

0

0

0

0

Cued Recall
Correct (S)

4

6

5

7

4

8

Correct (L)

1

1

2

0

2

1

Guesses
0
0
0
0
0
0
Mini-Mental State Exam (MMSE, Folstein, Folstein, & McHugh, 1975).
b
Geriatric Depression Scale (GDS, Sheikh & Yesavage, 1986).
c
Vocabulary Score, Short-Form of the WAIS Vocabulary test (Jastak & Jastak, 1965).
d
Forward Digit Span (FDS) and Backward Digit Span (BDS) from the Wechsler Adult
Intelligence Scale (Wechsler, 1955).
e
Subject-performed tasks (SPT) (Cherry, Moore,& Kelley, 1996).
a
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improvement of participants in the cued recall task stresses the importance of computing
separate scores for free recall and cued recall.
Baseline Measures of Memory
Two secondary memory tasks were given at each training session; the prospective
nametag task and the shirt color task. The prospective nametag task was administered to
provide a baseline measure of memory to perform a simple association, a motor response to
a verbal cue, without the benefit of spaced-retrieval training. The purpose of the shirt color
naming task was to obtain a baseline measure of delayed recall (either 24- or 48- hours) of a
single piece of information, the shirt color from the previous session, without the benefit of
spaced-retrieval training. These tasks are described in more detail next.
Prospective Nametag Task. The nametag task was introduced at the beginning of the
first session and was included at the beginning of every session thereafter. Both the
experimenter and the participants were given a nametag to be worn during each session.
The participants were asked to give their nametag back to the experimenter at the end of
each session. The participants would know it was the end of the session when the
experimenter said, “We are finished for the day.” The participants were asked to repeat the
instructions back to the experimenter to ensure understanding of the task. If the participants
did not spontaneously hand in the nametag when they heard the cue phrase, the experimenter
prompted the participants to do so.
The nametag task was scored as follows. If the participant remembered to turn in their
nametag when the experimenter heard the cue phrase, “We are finished for the day,” 4
points were awarded. If the participant turned in their nametag after the cue phrase, “We are
finished for the day” had been repeated twice, 3 points were given. If the participant turned

34

in their nametag only after the experimenter touched their own nametag (a cue) and repeated
the cue phrase three times, 2 points were awarded. If the participant turned in their nametag
only after the experimenter first touched their own nametag (a cue), repeated the cue phrase
four times and took off their own nametag, 1 point was given. If the participant did not
remember to turn in their nametag after all of the above cues were given, 0 points were
awarded. The experimenter then asked for the participant’s nametag and asked if they
remembered what they were suppose to do when they heard the cue phrase, “We are
finished for the day.” Each day the participant’s responses were recorded and a score
awarded. A total score was calculated by summing scores across all nine days.
Shirt Color Naming Task. At the end of each training session the participant was told
to remember the color of the shirt that the experimenter was wearing that day. The
experimenter always wore a plain colored shirt (e.g., black, white, red, and blue) and told the
participant the color of the shirt. The participant was informed to report the color of this
shirt to the experimenter at the beginning of the next session. Participants were asked to
repeat the instructions to ensure they understand the procedure. At the beginning of the next
session if the participant did not spontaneously report the color of the shirt, the experimenter
prompted the participants to see if they remembered the task. If the participants were still
unable to recall the color, they were prompted to specifically name the color of the shirt.
This baseline measure of memory was scored as pass or fail. All prompts and responses
were recorded.
Summary of Spaced-Retrieval Training Program
Materials. Ten color photographs of faces, taken from a church pictorial directory,
were used as stimuli in the experiment. The pictures were of adults in an age range from
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twenties through fifties. Race was held constant to avoid the memory strategy of recalling
the target picture based on race alone. Gender was varied to ensure the task difficulty level
was not extreme. One of the photographs was designated as the target item and the other 8
were distracter items. The pictures were laminated and mounted on a 6-x 6-cm piece of
foam board to ensure ease in picking up the photos. The photos were presented on a flat
wooden board (29-x 29-cm) with scored lines to represent a 3 x 3 matrix.
Training Sessions. The spaced-retrieval training sessions were conducted as follows.
First, the experimenter chatted informally with the participant at the beginning of each
training session to establish rapport. Next, a 3 x 3 matrix was placed on the table in front of
the participant. The experimenter presented the pictures individually, naming each one (e.g.
"this is Bob") until all 9 pictures were placed on the board with one photo in each position
on the matrix. The participants were then introduced to the sound of the beeper. This was
done to ensure all participants were able to hear the sound that they would be trained to
respond to during the upcoming trials.
The participants were told to select the "correct" picture and give it to the experimenter
on cue. For example, “When the buzzer sounds, I want you to hand me the picture of
Johnny and tell me his name is Johnny.” A correct target response consisted of a visual cue
(selecting the correct picture), a motor response (handing it to the experimenter), and a
verbal response (saying the target’s name). This trained the association of the visual cue
with the motor and verbal response. All three responses had to be demonstrated within a
trial in order for the trial to be considered successful. After each recall trial, the position of
the correct target item was changed to ensure that participants were learning the name-face
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association, and not merely the spatial location of the picture. The time limit for the trials
was set at 30-minutes or until the participant expressed fatigue.
The spaced-retrieval technique was used to train this target response. A hand held
stopwatch was used to control the trials utilizing the following retention interval schedule:
the first retention interval was five seconds. If successful, the following intervals were 10,
20, 40, and 60 seconds. After a successful 60-second retention interval was demonstrated,
retention intervals were increased by 30 seconds, contingent on a successful recall. After a
180-second (3 minute) retention was demonstrated, the intervals were expanded by 60
seconds following each successful recall. After a 360 second (6 minute) retention was
demonstrated, the intervals were expanded by 120 seconds (for more details, see Cherry &
Simmons-D’Gerolamo, 1999).
Explicit Memory for the Trained Object
Three different measures of explicit memory were administered to measure the
participants’ retention of the name-face association trained by the spaced-retrieval method.
These include: a) immediate recall and recognition of the trained name-face association
(within session explicit control task), b) 24- or 48- hour delayed recall of the trained nameface association (from one training session to the next), and c) final recall and recognition of
the name-face association across the three training sessions (recall of the association acrosssessions). A more detailed description of these tasks follows.
Immediate Recall/Recognition. At the end of each spaced-retrieval training session
participants were asked to recall the person’s name that they had just been trained on. If the
participant was unable to recall the person’s name then all nine pictures were placed on the
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table in front of the participant. The participant was then asked to identify which picture
they had been working with that day. All responses were recorded.
Delayed Recall. At the beginning of the session, following a spaced-retrieval training
session, participants were asked to recall the picture they had worked with in the previous
session. The delayed recall task was designed to determine whether the participants were
able to remember the target picture from the session before. If participants were able to
recall the target picture, this would be evidence that spaced-retrieval training maintains over
time. A score of 0 was assigned if participants were unable to recall the target, whereas a
score of 1 indicates the participant successfully recalled the target. The target picture was
not presented for recognition after delayed recall, as doing so may have confounded the final
recognition measure by having repeated exposures to the trained target after the initial
spaced-retrieval training session.
Final Recall/Recognition. The final delayed recall was administered on the session
following each completed week of spaced-retrieval training (session 6 and 9). This task
determined whether or not participants were able to recall or recognize the target person
used during the previous week of training. If participants were unable to recall the target
person then all nine pictures were placed in front of the participant. Participants were then
told to identify the person they had been trained on the previous week. All responses were
recorded.
Live Person Transfer Task
In sessions 6 and 9, the live person transfer task was administered to determine whether
the name-face association trained during the spaced-retrieval sessions transferred to an
actual person. The "live" person was the individual whose picture served as the target
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picture during spaced-retrieval training. This “live” person target entered the room, handed
the experimenter a phone message and sat in an empty chair at the testing table. The
experimenter gave the participant an opportunity to spontaneously recognize the live person
target. This task was considered Recall Task #1.
If the participant gave no response, the experimenter implemented Recall Task #2
which consisted of the following prompt. The experimenter said, "This is my friend, do you
know his/her name?" If the participant said no or did not respond, the experimenter moved
to Recognition Task #1, which includes a further prompt. The experimenter said, "Her
picture is on the board. Would you hand me her picture?" If the participant still did not
appear to recognize the target picture as the live target person, one final recognition task was
given (Recognition Task #2). The experimenter handed the participant the correct picture, if
they had not already selected it, and said "Take another look at the picture, now can you tell
me her name?" All responses were recorded.
Final Face Recognition Task
On the last day of the experiment, participants were given a chance to identify all
pictures that had been used as stimuli in the spaced-retrieval training sessions. This task was
included as a manipulation check to determine whether participants would remember facial
pictures given only exposure to the stimuli during the spaced-retrieval training. All nine
photographs from the training sessions, as well as nine new photographs the participants had
not seen before, were placed on the table. Participants were informed that some of the
pictures they had seen before, while others were new pictures that they had not seen before.
The participants were asked to hand the experimenter the photographs that they had seen
before in previous sessions. All responses were recorded.
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Procedure
Individual sessions were conducted in a private area at the adult day care center. A total
of nine individual training sessions were conducted with each participant. All sessions were
held either on three alternate days of the week, or on three consecutive days of the week,
across a four-week period. The sessions lasted for approximately one hour. For all
participants, informed consent was obtained from the patient's legal guardian in advance of
their participation in the study. The sessions were conducted as described next (see Table 9
for a summary of each session).
Day 1: Informed consent was obtained from the participant on the first day. Three
individual differences measures were administered; the FDS, MMSE, and the GDS. In
addition, the two baseline measures of secondary memory, the nametag task and shirt-color
task were given.
Day 2: On the second day, the shirt-color task was administered first. The prospective
memory instructions were then stated and the nametags were handed out. Three additional
individual difference measures were administered; the BDS, SPT, and a Vocabulary test.
The posttest nametag task was given.
Day 3-5: The prospective shirt color task and nametag task were given at the beginning
of the session. The instructions for the spaced–retrieval paradigm were given and the
training trials began. The posttest nametag task was administered. Responses were
recorded on prepared sheets.
Day 6: The prospective shirt-color task and the nametag task were administered. The
final delayed recall task was administered for the target picture. The live person transfer task
followed. The “live” person target entered the room and the participant was asked to
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recall/recognize the target person. Spaced-retrieval trials began again for the same target
picture. Responses were recorded on a prepared sheet. The posttest nametag task was
administered. All responses were recorded on a prepared sheet.
Days 7– 8: The two-baseline measures of memory, the prospective shirt-color task and
the nametag task, were given at the beginning of the session. Spaced-retrieval trials began
again and the responses were recorded on a prepared sheet. The posttest nametag test was
administered and all responses were recorded.
Day 9: As in all previous sessions, the prospective shirt-color task and the nametag task
were administered at the beginning of the session. The final delayed recall task was
administered. Next, the live person transfer task was presented, as described earlier.
Participants then responded to a demographic questionnaire. The final face recognition task
was administered. At the end of the session a “Certificate of Appreciation” was handed out
to every participant to express gratitude for the participant’s hard work.
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Table 9:

Summary of Experimental Procedure

Day 1:
Informed Consent obtained
Prospective Nametag Task
Forward Digit Span (FDS)
Mini-Mental State Exam (MMSE)
Geriatric Depression Scale (GDS)
Prospective Posttest Nametag Task
Day 2:
Shirt Color Naming Task
Prospective Nametag Task
Backward Digit Span (BDS)
Participant Performed Task (SPT)
Vocabulary Test
Prospective Posttest Nametag Task
Days 3-5:
Shirt color Naming Task
Prospective Nametag Task
Delayed Recall (Days 4 - 5)
Spaced-Retrieval Training
Matrix Presented
Instructions Given
Expansion Trials
Immediate Recall/Recognition
Prospective Posttest Nametag Task
Day 6:
Shirt Color Naming Task
Prospective Nametag Task
Final Delayed Recall/Recognition
Live Person Transfer Task
Spaced-Retrieval Training
Matrix Presented
Instructions Given
Expansion Trials
Immediate Recall/Recognition
Prospective Posttest Nametag Task

Table 9 continues
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Days 7-8:
Shirt Color Naming Task
Prospective Nametag Task
Delayed Recall
Spaced-Retrieval Training
Matrix Presented
Instructions Given
Expansion Trials
Immediate Recall/Recognition
Prospective Posttest Nametag Task
Day 9:
Shirt Color Naming Task
Prospective Nametag Task
Final Delayed Recall/Recognition
Live Person Transfer Task
Demographic Questionnaire
Final Face Recognition Task
Prospective Posttest Nametag Task
Certificate of Appreciation handed out
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RESULTS
Baseline Measures of Memory
Prospective Nametag Task. The results for the prospective nametag task appear in
Table 10. For each participant, a total score was calculated by summing the nametag task
score from each of the nine sessions. The highest possible score was 36 points. The results
for each participant are as follows: S2 = 6 points, S3 = 17 points, S4 = 11 points, S5 = 8
points, S6 = 0 points, S7 = 12 points. Participants did not initially remember to turn in their
nametags when cued to so. Most did not remember to turn in their nametags until session 5,
with the exception of S4 who turned in her nametag in session 2. In general, most
participants did not remember to turn in their nametags until several cues had been given.
S3 is the exception as she remembered to turn in her nametag in the last four sessions on the
first cue. Overall, there is slight improvement in scores for most participants across
sessions.1
The results of the prospective nametag task provide evidence that repetition alone, even
after nine sessions, is not enough to produce a sizeable memorial benefit for memory
impaired older adults. It appears that spaced-retrieval training must be utilized in order to
observe memorial benefits.
Shirt Color Naming Task. Participants received a score of zero if they could not
remember the color of shirt the experimenter was wearing in the previous session and a
score of 1 was awarded if the participant correctly remembered the shirt color. The
participants scores were totaled across sessions and out of a maximum score of 8 the

1

Four of the higher scores on this task (S2 Day 8, S4 Day 5, S5 Day 7, and S7 Day 8) may reflect an
abnormality in the session such as the participant’s nametag falling off just prior to the implementation of the
task.
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Table 10:

Summary of Nametag Task
Participants
S2

S3

S4

S5

S6

S7

Day 1

0

0

0

0

0

0

Day 2

0

0

0

0

0

0

Day 3

0

0

2

0

0

0

Day 4

0

0

1

0

0

0

Day 5

1

1

4

1

0

1

Day 6

0

4

0

1

0

2

Day 7

1

4

2

3

0

2

Day 8

3

4

2

2

0

4

Day 9

1

4

0

1

0

3

Total

6

17

11

8

0

12

Note. Score is based on a maximum score possible of 36.

scores are as follows: S2 = 0, S3 = 0, S4 = 0, S5 = 1, S6 = 0, S7 = 0. Only 1 participant, S5,
correctly recalled the color of shirt from the previous session and this only occurred once in
session 3. After nine days of training all of the participants were still unable to recall the
correct color of shirt from the previous session. This finding is consistent with secondary
memory deficits observed in the SPT (see Table 8). The results of the shirt color task
provide additional evidence that repetition alone is not sufficient to provide memorial
benefits with memory impaired older adults. These results, together with those of the
nametag task, support the idea that spaced-retrieval training is necessary to receive a
memorial benefit.
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Spaced-Retrieval Training Trials
General Impressions of Performance. Table 11 contains each participant’s recall
successes, partial successes, failures and longest time interval duration across trials and
training sessions. Overall, the positive effect of spaced-retrieval training on recall of the
correct name-face association is evident for all participants. To be precise, the number of
failed trials (FT) reduced from session 1 to session 6 for all participants. In addition, the
longest duration increased for every participant from session 1 to session 6. That is, all
participants were able to retain the correct name-face association for longer retention
intervals across training sessions.
Table 12 contains each participant’s proportion scores for the partially correct items.
The proportion scores were calculated by dividing the number of partially correct trials by
the total number of failed trials. Recall, that a correct response consisted of handing the
correct photograph to the experimenter as well as stating the correct name. An example of a
partially correct response would be selecting the correct photograph but not stating a name.
In general, during the first week of training (i.e. sessions 1–3), most participants showed
an increase in the number of partially correct trials, illustrating improvement in the task over
sessions. The second week of training (i.e. sessions 4-6) showed more variability. Three
participants (S2, S6, S7) continued to show an increase in their proportion scores over the
second week. However, S4 and S5 fluctuated from high proportions of partially correct
failed trials in session 4, to a drop in session 5 and then back higher in session 6. S3’s
proportion of partially correct trials falls in session 6. Note that the number of failed trials
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Table 11:

Summary of Spaced-Retrieval Task Performance
Participants
S2

S3

S4

S5

S6

S7

Mean

FT
PC
TT
LD

21
1
41
40

13
1
28
150

38
21
45
10

17
11
33
90

32
28
43
10

15
7
35
60

23
12
38
60

FT
PC
TT
LD

19
1
41
60

8
0
22
180

31
18
49
20

6
6
19
150

28
18
32
5

18
9
37
60

18
9
33
79

FT
PC
TT
LD

9
3
24
120

5
2
18
180

24
20
43
60

2
2
13
240

28
17
41
10

19
18
41
60

15
10
28
112

FT
PC
TT
LD

10
4
21
90

2
2
14
300

19
15
34
90

3
3
14
240

17
14
33
40

13
9
30
90

11
8
24
142

FT
PC
TT
LD

11
5
29
180

0
0
12
360

9
4
25
120

3
2
14
180

11
10
24
60

11
8
26
90

8
5
22
165

FT
PC
TT
LD

8
5
28
360

2
1
15
300

4
2
17
180

0
0
13
480

16
15
29
60

1
1
14
360

5
4
19
290

Session 1

Session 2

Session 3

Session 4

Session 5

Session 6

Note. FT=Failed Trials, PC=Partially Correct Failed Trials, TT=Total Trials, LD=Longest Duration
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for these three participants in sessions 5 and 6 is low, which may account for the lower
proportion scores (see Table 11).
Table 13a and 13b contain each participant’s performance on the live person transfer
task. In general, most participants improve in recall and recognition of the target person on
week 2 compared to week 1. Most participants recognized the target picture during week 1
even though they did not know her name. By week 2, half of the participants could recall
the target by name when asked by the experimenter (i.e., S2, S4, S7). A more detailed
analysis of each participant’s performance follows.

Table 12: Proportion of Partially Correct Failed Trials
Participants

WK 1

WK 2

S2

S3

S4

S5

S6

S7

Mean

Session 1

0.05

0.08

0.55

0.65

0.88

0.47

.45

Session 2

0.05

0.00

0.58

1.00

0.64

0.50

.46

Session 3

0.33

0.40

0.83

1.00

0.61

0.95

.67

Session 4

0.40

1.00

0.80

1.00

0.82

0.70

.79

Session 5

0.45

No failed
trials

0.44

0.67

0.91

0.73

.64

Session 6

0.63

0.50

0.50

No failed
trials

0.94

1.00

.71

Note. Proportion obtained by dividing partially correct trials by failed trials
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Table 13a: Transfer Task Performance for Alternate Day S-R Schedule
Participants
Task

S4

S5

S6

Week 1

Week 2

Week 1

Week 2

Week 1

Week 2

Recall
Question 1

0

0

0

0

0

0

Recall
Question 2

0

1

0

0

0

0

Recognition
Question 1

0

---

0

1

1

1

Recognition
Question 2

1

---

1

1

0

0

Table 13b: Transfer Task Performance for Consecutive Day S-R Schedule
Participants
Task

S2

S3

S7

Week 1

Week 2

Week 1

Week 2

Week 1

Week 2

Recall
Question 1

0

0

0

0

0

0

Recall
Question 2

0

1

0

0

0

1

Recognition
Question 1

1

---

1

0

1

---

0

0

0

---

Recognition
0
--Question 2
Note. 0=failed task and 1=passed task.
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S2: Detailed Analysis. S2 received spaced-retrieval training for two weeks on an
every day schedule (T, W, Th). S2’s every day schedule was altered due to a family
emergency in week 2. Session 6 was held on a Friday rather than a Thursday, therefore the
last day of S-R trials reflects a 48-hour delay rather than a 24-hour delay. In session 1, S2
longest time interval was 40 s. By session 6, S2 had reached a 360 s retention interval,
which is nine times as long as that in session 1. S2’s longest duration increased steadily
over each session with the exception of session 3 to session 4, which contains a four day
delay, when the longest duration drops from 120 s to 90 s over these sessions.
In week 1 of the live person transfer task, S2 was unable to recall the target person but
was able to recognize the target picture although not remember the target’s name. By the
second transfer task S2 was able to recall the live target’s name when asked by the
experimenter. This finding is particularly exciting because it provides evidence that nameface associations trained with the spaced-retrieval method can transfer to a live person.
S3: Detailed Analysis. S3 received spaced-retrieval training for two weeks on an every
day schedule (W, Th, F). In session 1, S3 reached a time interval of 150 s. In session 6 that
interval increase had doubled to 300 s. S3 showed improvement in her longest time duration
over all sessions until session 6 where she drops from 360 s in session 5 to 300 s is session
6.
In week 1 of the live person transfer task, S3 was unable to recall the target person. S3
recognized the target picture although she did not remember the target’s name. In the
second transfer task, S3 was unable to recall or recognize the target person or picture. S3 is
the only participant to show deterioration on this task. S3’s deterioration may be due to
nothing more than a rough day. Her performance is interesting in that, there is no evidence
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that she was unable to retain the name-face association from the previous session, as she was
able to recall the target in the final free recall just moments earlier (see Table 16b).
S4: Detailed Analysis. S4 received spaced-retrieval training for two weeks on an
every other day schedule (M, W, F). In session 1, S4 reached a longest time interval of only
10 s. In session 6, the longest time interval increased to 180 s. This shows a retention
advantage 18 times that of the first session. S4 showed consistent improvement in her
longest duration across sessions.
In week 1 of the live person transfer task, S4 was unable to recall or initially recognize
the target, but after being handed the target picture she was able to successfully state the
target name. By the second transfer task, S4 was able to recall the live target’s name when
asked by the experimenter. This finding is particularly striking in that S4 could retain the
name-face association for no more than 10 seconds in session 1 and by the end of training
was able to transfer that association to an actual person.
S5: Detailed Analysis: S5 received spaced-retrieval training for two weeks on an
every other day schedule (M, W, F). In session 1, S5 reached a 90 s retention interval. By
session 6, S5 had reached a retention interval of 480 s, an increase of over five times that of
session 1. S5 steadily increased across sessions, with the exception of session 5, in which
her longest duration dropped from 240 s in session 4 to 180 s in session 5.
In the first week of the live person transfer, S5 was unable to recall the target and was
unable to decisively identify the correct target picture (she picked 2 different target pictures
one of which was correct). However, S5 correctly stated the target name after she was told
which picture was correct. In week two of the transfer task, S5 was still unable to recall the
target. S5 correctly recognized the target picture when cued that the target picture was on
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the board in front of her. She also correctly stated the name of the target. This finding
provides evidence of improvement in the task over the two weeks.
S6: Detailed Analysis. S6 received spaced-retrieval training for two weeks on an
every other day schedule (M, W, F). In session 1, S6 reached a 10 s time interval. In
session 6, S6 reached a retention interval of 60 s, which is six times that of session 1. S6
drops to a longest time interval of only 5 s in session 2 but thereafter showed a consistent
increase across sessions. This finding is particularly interesting in that S6 is significantly
more cognitively impaired, in comparison to the other participants in this sample (see Table
8), and yet shows the ability to retain and recall the name-face association across sessions.
In the first week of the live person transfer task, S6 was unable to recall the target
person but was able to recognize the target picture although not correctly name the target. In
the second week of the transfer task, S6 performed the same. S6 was the only participant to
show no improvement or decline on this task in week 2. This result may be due to lower
cognitive functioning. S6 took longer to catch on to the spaced–retrieval task (see Table 11)
in comparison to other participants, likewise, he may also need additional training to achieve
success on this task.
S7: Detailed Analysis. S7 received spaced-retrieval training for two weeks on an
every day schedule (W, Th, F). In session 1, S7 reached a longest time interval of 60 s. In
session 6, the retention level had increased to 360 s. S7 showed a steady increase in longest
duration across sessions.
In the first week of the live person transfer task, S7 was unable to recall the target
person but was able to recognize the target picture although not state the target name. In
week two of the transfer task, the participant was able to recall the live target’s name when
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asked by the experimenter. The drastic change from week 1 to week 2 on this task provides
additional evidence that spaced-retrieval training can be successful for use in transferring a
name-face association to an actual person.
Explicit Memory for the Target Person
Immediate Recall/Recognition. At the end of each training session participants were
asked to free recall, or recognize if they were unable to recall, the target person. Table 14a
and 14b show the results for each participant. During the first week of training, most
participants were unable to free recall the target person. Only two successful free recall
responses were observed in the first week of training, S3 on day 3 and S5 on day 5. In
second week of training, several participants were able to free recall the target person at the
end of at least one session. S3 and S5 consistently recalled the target over all three days. S4
recalled the target on two of the days and S2 was successful on only one day. S6 and S7,
however, were never able to free recall the target correctly. The finding that most
participants were never able to consistently recall the trained target person only moments
after the completion of the session is noteworthy. This is especially interesting in that the
participants had been trained with the target on as many as 49 trials. This finding is
consistent with the secondary memory impairment often found in older adults with probable
AD.
When participants were unable to free recall the target, all nine pictures were presented
again for the recognition task. Participants were quite successful at picking out the target
from the other eight pictures. S2, S3 and S5 were able to recognize the target in every
session. S4, S6 and S7 each had two sessions when they were unable to recognize the
target. The fact that all participants were able to recognize the target, the majority of
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Table 14a: Summary of Immediate Recall Task for Alternate Day S-R Schedule
S4

Participants
S5

S6

Day 3

0/1

0/1

0/0

Day 4

0/1

0/1

0/1

Day 5

0/0

1/-

0/1

Day 6

0/0

1/-

0/1

Day 7

1/-

1/-

0/0

Day 8

1/-

1/-

0/1

Measure
Recall/Recognition

Table 14b:

Summary of Immediate Recall Task for Consecutive Day S-R Schedule
S2

Participants
S3

S7

Day 3

0/1

1/-

0/0

Day 4

0/1

0/1

0/1

Day 5

0/1

0/1

0/1

Day 6

1/-

1/-

0/1

Day 7

0/1

1/-

0/0

Day 8

0/1

1/-

0/1

Measure
Recall/Recognition

Note. Scores of 0 indicate Ss could not name or recognize the target person, whereas a score
of 1 indicates Ss could name or recognize the target person.
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the time, suggests that they all had knowledge of the target person but may have been
unable to access that knowledge during the free recall task. The re-presentation of the
stimulus was enough to prompt successful recognition of the target. These findings are
consistent with the results of the SPT data, which found participants did more poorly on free
recall in comparison with cued recall (see Table 8).
Delayed Recall. Each participant’s performance on the delayed recall task can be
found in Table 15a and 15b. As can be seen, the target was successfully recalled only three
times, on day 7 by S3 and on day 8 by S3 and S5. The other participants failed to
successfully recall the target in the delayed recall task on all five days. These results are
similar to the findings of the immediate recall task in that participants are unable to
remember the target when tested only with free recall. These findings replicate the results of
the delayed recall task in previous spaced-retrieval studies utilizing this same paradigm (see
Cherry & Simmons-D’Gerolamo, 1999, Cherry et al., 1999).
Final Recall/Recognition. Table 16a and 16b contain participants’ scores on the final
delayed recall task. Only two participants were able to free recall the target person, S3 (days
6 and 9) and S5 (day 9). However, all other participants were able to recognize the target
when presented with the other eight pictures. All participants correctly recognized the target
on both day 6 and day 9, except for S6, who only recognized the target on day 9. These data
lend more evidence to the idea that participants retained the target information trained with
spaced-retrieval but are unable to free recall that information. These findings replicate those
of the immediate recall task. Participants, again, demonstrate their ability to recognize the
target person but seem unable to access that knowledge during free recall. The results of the
final recall/recognition task also complement the SPT data in that participants were more
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Table 15a:

Summary of Delayed Recall Task for Alternate Day S-R Schedule
S4

Participants
S5

S6

Day 4

0

0

0

Day 5

0

0

0

Day 7

0

0

0

Day 8

0

1

0

Measure Recall
Only

Table 15b:

Summary of Delayed Recall Task for Consecutive Day S-R Schedule
S2

Participants
S3

S7

Day 4

0

0

0

Day 5

0

0

0

Day 7

0

1

0

Day 8

0

1

0

Measure Recall
Only

Note. Scores of 0 indicate the Ss did not name the target person, whereas, a score of 1
indicates the Ss did name the target person.
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Table 16a:

Summary of Final Delayed Recall Task for Alternate Day S-R
Schedule
Participants
S4

S5

S6

Measure
Recall/Recognition
Day 6

0/1

0/1

0/0

Day 9

0/1

1/-

0/1

Table 16b:

Summary of Final Delayed Recall Task for Consecutive Day S-R
Schedule
Participants
S2

S3

S7

Measure
Recall/Recognition
Day 6

0/1

1/-

0/1

Day 9

0/1

1/-

0/1

Note. Scores of 0 indicate Ss could not name/recognize the target person, whereas, a
score of 1 indicates Ss could name/recognize the target person.
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likely to remember the participant performed action when cued with the actual object (see
Table 8).
Final Face Recognition Task
On the last day of the study (day 9), participants were presented with 18 photographs, 9
were the stimuli from the spaced-retrieval training and 9 were distracter items. Participants
were asked to identify the pictures they had seen before. Table 17 contains the results of
performance on this task. Overall, participants were able to correctly identify more stimuli
photographs (hits) than falsely identifying new items (false alarms). Participants also failed
to identify old items (misses) fewer times than they correctly rejected new items (correct
responses). All six participants were able to select the target picture as a photograph they
had seen before. These findings provide evidence that mere exposure to the photographs
during spaced-retrieval training is not sufficient for maintaining recall and recognition of the
items. Spaced-retrieval training on the item appears necessary for success in recalling or
recognizing the item.
Training Schedule Findings
Overall, the spaced-retrieval training schedule appears to make no difference on any of
the tasks. There is no emerging pattern from the spaced-retrieval training data (see Table
11) to suggest that one schedule is more beneficial than the other. For instance, of the three
participants who were able to identify the target correctly on the transfer task, two of them
(S2 and S7) were on the consecutive day schedule (i.e. T, W, Th). On first observation, it
may appear that the task for this group may have been easier due to the participants having
just received training the previous day. However, recall that there is a weekend delay
between training sessions and the transfer task. The every day schedule actually had a
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Table 17:

Summary of Final Face Recognition Task
Participants
S2

S3

S4

S5

S6

S7

Hits

5

5

7

4

5

6

Misses

4

4

2

5

4

3

False
alarms

2

3

4

1

1

0

Correct
responses

7

6

5

8

8

9

Old Items

New Items

Note. Entries are based on a total of 9 facial pictures used in SR training (“old items”)
and 9 distracter faces (“new items”).
longer delay in comparison to the alternate day schedule, four days in comparison to 2 days,
so the task for these participants could be viewed as more difficult. When comparing the two
groups on the transfer task they are comparable in that two participants in each group
showed improvement and one participant in each group showed no improvement. The
scores on the immediate recall task (see Table 14a and 14b), the delayed recall task (see
Table 15a and 15b) and the final delayed recall task (see Table 16a and 16b) are almost
identical between the groups.
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GENERAL DISCUSSION
The results of this study further confirm that the spaced-retrieval technique is a viable
intervention for facilitating recall in older adults with probable AD. In accordance with our
first aim of the research, the present results indicated that the spaced-retrieval technique
could be adapted to promote the learning and recall of name-face associations in persons
with probable AD (Cherry et al., 1999). These findings provide preliminary evidence that
the name-face association trained via spaced-retrieval does transfer to an actual target
person, in accordance with the second aim of the study. In addition, the results provide
evidence that the schedule of spaced-retrieval training can be modified, from every other
day to consecutive days, with no appreciable difference in performance. These findings are
discussed in more detail next.
Spaced-Retrieval Effects
The first goal of the present study was to determine whether the spaced-retrieval
training used by Cherry et al. (1999) could be adapted to help cognitively impaired older
adults learn and retain name-face associations. Recent research by Cherry and SimmonsD’Gerolamo (1999) found that the spaced-retrieval paradigm is useful in facilitating learning
and retention in persons with AD. We used an adapted version of Cherry et al.’s (1999)
method and procedures to train the name-face association. Our findings provide evidence
that spaced-retrieval training can be adapted to facilitate the learning and retention of nameface associations. This is an exciting finding, having applied implications for memory
remediation in the daily lives of AD patients. That is, our findings imply that caregivers
could use the spaced-retrieval techniques to help AD patients remember names of family
members.
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Our results also provide evidence for the maintenance of spaced-retrieval training
effects over time. We included six training sessions across a two-week period. As
expected, participants became more proficient at the spaced-retrieval training task over
sessions, as reflected in longer retention intervals in the later sessions compared to early
sessions. For example, S4’s longest retention interval in session 1 and 2 was 10 seconds and
20 seconds, in comparison to session 5 and 6 when she maintained the association for 120
seconds and 180 seconds (see Table 11). Another expected finding was that the number of
failures for each participant decreased across sessions. For example, S7 had 15 failures in
session 1, 13 failures in session 4, and only 1 failure in session 6 (see Table 11). These
findings provide additional evidence that, over time, participants benefited from prior
training sessions.
In the current study, the photographs used to train the name-face association were of
persons that the participants had no previous relationship with. Future research could
incorporate pictures of persons who are meaningful to the participants, such as family
members, friends and caregivers. Incorporating these types of persons may provide a more
direct benefit of the training to the participants, a possible direction for further research in
this paradigm.
Transferring Spaced-Retrieval Training Association to a Live Person
The findings of the present study provide initial evidence that spaced-retrieval training
of name-face associations can transfer to a live person, the second goal of the study. The
results are promising in that half of the participants (S2, S4, S7) were able to identify the
live person by the correct name at the end of the second week of training. The others (S3,
S5, S6) were able to identify the live target’s picture from among the distracters. In
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addition, S5 was able to call the target by the correct name after recognizing the target
picture. These findings are exciting in that they provide evidence of AD patients being able
to apply name-face associations trained via spaced-retrieval to an actual person. Although
not all of the participants were able to call the target person by name, in general, participants
showed improvement in the task across the two weeks of training. Future research could
extend the training by an additional week to allow participants to improve in their recall of
the target person. Future studies could also explore training more than one association for
the target photograph in each session. For example, in addition to the face-name association
also train the association of the target’s occupation (i.e. this is Susan and she is a nurse).
Spaced-Retrieval Training Schedule
Our study found no difference in performance for participants on a consecutive day
schedule (i.e. T, W, Th), in comparison to participants on an alternate day schedule (M, W,
F). This finding is encouraging because when working with special populations, scheduling
multiple training sessions, such as those used in the spaced-retrieval paradigm, can prove to
be a challenge. Future studies could seek to replicate this finding and explore the influences
of additional schedules on memory performance.
Informal Observations
In this section, informal observations of each participant are discussed to provide
additional insight into this sample and suggest directions for further research. As a general
statement, AD patients have “good days” and “bad days”. The behavior and mood of
persons with probable AD can be unpredictable and can change in a moment. This section
is designed to provide insight into how such behavioral anomalies may have influenced
some of the research findings.
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S2 was a very talkative person, so it was very difficult for her to stay on task. She told
lots of stories from her childhood and became very involved in these stories. In the first two
training sessions, she would continue talking even when the buzzer went off and not even
acknowledge the buzzer. S2 would often talk to the photographs and act as if she knew
them. When the buzzer went off she would ask, “Are you looking for your daughter,
Susan?” and then hand me the target picture. Although she focused on the photographs more
than other participants, her performance was not affected. As one can tell from S2’s
performance on the spaced-retrieval task (Table 11), she had only 1 partially correct failed
trial in session 1 and in session 2, which may be the result of her in depth story telling and
her not responding to the buzzer. Also, in session 6, S2 reached her longest duration of 360
seconds, although she had 28 total trials. This pattern may be due to her story telling. The
participant was involved in telling a story so the experimenter extended the session for an
additional trial. Although S2’s performance may have been inhibited in the early sessions
due to her in depth storytelling, the benefit of spaced-retrieval can still be observed across
training sessions. Her performance illustrates how spaced-retrieval works with minimal
effort put forth by the participant and demonstrates that even a distracted participant, such as
S2, can benefit from training with the paradigm.
S3 was a very interesting participant. Although she did not score the highest on the
individual differences measures (see Table 8), she performed significantly better than all
participants on the first session of spaced-retrieval training. Overall, S3 performed well
throughout the sessions, so it is somewhat surprising to observe her decline on the spacedretrieval trials in session 6 and on the second transfer task. Her performance on these days
is interesting due to her success on other tasks those days such as the delayed recall task (see
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Table 15b) and the prospective nametag task (see Table 10). S3 had the highest score on the
nametag task (17 out of 36), on which four days she remembered on the first cue to turn in
her nametag. The decline in performance in the last two sessions illustrates the variability
that can occur in working with this population.
S4 was another talkative lady. She had difficulty remembering the task. Unlike S2 who
did not acknowledge the buzzer, S4 would acknowledge the buzzer much of time but not
recall what she was supposed to do. She had the largest number of failed trials in the first
two sessions. In session 2 alone she required 49 total trials. However, she showed the most
consistent improvement of all the participants. She was also able to identify the target
person by name.
S5 was a very sweet, soft-spoken lady. She talked a great deal about missing her home
in Mississippi. She appeared to catch on to the task easily, as she experienced very few
failed trials after session 1, and by session 6 experienced no failed trials. S5’s performance
in session 6 might lead one to expect she would perform well on the second live person
transfer task. She did do well in that she picked the target picture and correctly identified
the target name, however, she could not free recall the target’s name when asked to do so.
When asked the target name, S5 responded, Francis, in fact, she stated the name Francis in
both the first and second transfer tasks. Francis was not the name of any of the distracter
photographs so perhaps the participant knew someone named Francis that looked like the
target.
S6 was the only gentleman in this study. He was also the lowest functioning of the
participants (i.e., the lowest MMSE score, see Table 8). He was quiet in comparison to
other participants but would respond to questions. S6 had difficulty catching on to the task.
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After three days of training he was still only able to reach a retention interval of 10 seconds
(see Table 11). However, by Sessions 5 and 6 he was able to retain the association for 60
seconds. This is remarkable considering his functioning level. S6’s trials within sessions
looked a bit different from other participants. Fatigue appeared to be a factor for him as he
showed sharp drops in his retention after achieving some success. For example, his last 5
trials in session 6 were all failures in comparison to most other participants who rebounded
back to a successful trial after only one, or at the most two, failed trials. His overall
improvement is encouraging in that spaced-retrieval may prove be a viable intervention for
more cognitively impaired individuals such as S6. Further research utilizing spacedretrieval as an intervention with more cognitively impaired AD patients (i.e. MMSE scores
of 4-8) is necessary before firm conclusions could be warranted.
S7 was the highest functioning of all the participants (see Table 8). Although not
reflected in her individual difference scores, S7 often asked the same questions and told the
same stories. S7 is interesting in that her improvement tended to be more gradual. For
example, her longest duration for the first three sessions was 60 seconds. Sessions 4 and 5
both showed a longest duration of 90 seconds and then in the last session she jumped to an
interval of 360 seconds. Her performance illustrates that the same benefit of spacedretrieval can be achieved, even though participants may perform at a more gradual pace,
requiring more sessions to show an improvement.
Overall, our findings complement the previous body of research on the use of spacedretrieval as an intervention with older adults with probable AD. The results replicate the
work of Cherry et al. (1999) in that spaced-retrieval enhanced the retention of the target
association, within and across sessions, for all participants. Our results provide additional
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evidence of the efficacy and adaptability of this paradigm. The finding that the name-face
association transferred to a live person is exciting in itself, but also provides practical
implications for future research. Camp and Schaller (1989) successfully trained an AD
patient via spaced-retrieval to remember a caregiver’s name, however, the caregiver was
present throughout all trials and sessions. The evidence that the name-face association can
be trained through the use of photographs, without the target person being physically
present, overcomes the hurdle that the training may require too much involvement from the
target person to actually implement into everyday life.
In closing, the results of this study are promising. The implications for both caregivers
and the AD participants themselves are noteworthy. From an applied perspective, older
adults with probable AD could be taught to recall important persons in their life by name,
thus increasing a sense of mastery and increased overall self-esteem. Caregivers and family
members would experience less frustration with older adults with probable AD as a
connection could be maintained through the use of the significant person’s name. Ideally,
the technique could be taught to both caregivers and family members for application in the
home environment. The results here warrant exploration of the efficacy of this technique
with other dementia populations such as persons suffering with multi-infarct dementia.
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