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Abstract

Research examining prospective memory and aging has grown enormously in last 

decade but many unanswered questions remain. Prospective memory refers to 

remembering what one intends to do and it can be contrasted to retrospective memory 

which refers to what one has done. Prospective memory has been studied as part of 

traditional memory systems but recent research suggests that it may be better understood 

as an executive function. Three studies were carried out to examine prospective memory 

in older adults while addressing the weaknesses o f the previous research.

In Study I, prospective memory tests and a battery o f neuropsychological measures 

were administered to 129 healthy young-old and old-old adults. Study II examined the 

utility o f the Prospective Memory Screening Questionniare (PROMSQ) in a group of over 

500 older adults, some o f whom exhibited mild cognitive decline. A subset o f this group 

also received a comprehensive neuropsychological battery. Study III included 80 healthy 

young-old and old-old adults. Along with a battery of neuropsychological measures, they 

were administered the Prospective Memory Test (PMT), a more comprehensive measure 

o f prospective memory compared with the tasks administered in Study I.

The analyses o f Study I revealed age differences in favour o f the younger adults on 

the event-based prospective memory tasks. Participants also remembered more 

information relating to the prospective memory component o f the tasks than the 

retrospective memory component. In this study, measures o f  executive functioning 

accounted for more o f the variance o f the prospective memory tasks than the other 

cognitive functions, including retrospective memory. In Study III no age differences were 

observed for either time- or event-based prospective memory tasks. Performance on the 

PMT also was accounted for by measures o f attention and executive functioning rather 

than the retrospective memory. A comprehensive error analysis on the PMT was also 

conducted. The results o f  Study II suggested that the PROMSQ may not be a good



Ill

measure o f  self-reported prospective memory in older adults as the internal consistency of 

the measure was poor.

Discussion focuses on the theoretical and practical implications o f the results of the 

series o f three studies. Possible reasons for the conflicting age results fi'om previous 

research is addressed and related to the present findings. Finally, the strengths and 

weaknesses o f the present series o f studies discussed, as well as directions for future 

research.
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Prospective M em ory Functioning In O lder Adults

Chapter One 

Introduction

In everyday terms, memory or the act o f remembering involves two different 

aspects: Remembering what one has done and remembering what one intends to do 

(Neisser, 1982). The former is commonly referred to as retrospective memory, whereas 

the latter is referred to as prospective memory. Tasks that involve prospective memory 

are carried out many times each day and include things like remembering to pay the rent at 

the beginning o f the month and remembering to buy milk on the way home from work. 

Empirical efforts have produced a plethora o f information regarding the processes of 

retrospective memory, including changes that occur with healthy and pathological aging. 

But until recently, prospective memory was largely ignored, particularly in the field of 

gerontology.

Prospective memory involves at least two main components: (1) remembering an 

intended action or what to do; and (2) remembering to perform the action within a specific 

period o f time (Cohen, 1989). The latter component has evolved to include both the 

aspect of (a) remembering to do something at a specific time in the future or within 

specific time limits (i.e., time-based), and (b) remembering to do something when a 

particular action or event has occurred (i.e., event-based) (Maylor, 1996).

Although different definitions have been put forth to distinguish between 

retrospective and prospective aspects o f memory, the distinction is not completely clear. 

The distinction is blurred because prospective memory includes aspects o f retrospective 

memory, particularly in the process o f completing the prospective memory task (Baddeley 

& Wilkins, 1984). For example, in remembering to pay the rent at the beginning o f the 

month, one also has to remember where the cheques are kept, the procedures involved in 

writing a cheque, and the amount to be written on the cheque (all retrospective memory
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components). This distinction is not only blurred in everyday tasks, but also in laboratory 

tasks.

Theoretical Underpinnings

Traditionally, prospective memory has been considered to be another component 

or subsystem o f memory. That is, research to date has largely compared individuals’ 

performance on prospective memory tasks to those involving retrospective memory (e.g., 

Einstein & McDaniel, 1990; Maylor, 1993). Although much o f previous research has 

focussed on comparing prospective and retrospective memory performance, some 

researchers have theorized that perhaps this is an incorrect, or certainly incomplete, 

approach. Because prospective memory involves real-life activities and behaviours, 

Winograd (1988) asserts that it is less “purely” cognitive as compared to retrospective 

memory. Bisiacchi ( 1996) also suggests that it may be more fruitful to define the 

processes that are involved in prospective memory rather than trying to define how it 

differs from retrospective memory. Crowder (1996) takes an extreme view and suggests 

that researchers need to remove “prospective memory” from their vernacular and instead 

just speak o f  “memory.” However, by continuing to treat prospective memory as another 

form of memory researchers are unlikely to fully understand it.

Winograd (1988) argues that prospective memory differs from retrospective 

memory in three important ways. First, retrospective memory refers to the what is 

remembered whereas prospective memory refers to the action or whether the intended 

action is remembered at all. The second difference is that retrospective memory usually 

pertains to the information that is retained and recalled (typically in verbal form) whereas 

prospective memory is typically exhibited by a behaviour or action. Third, the act of 

retrospective memory is typically initiated by an external cue whereas internal cues are 

usually required for prospective memory. This is certainly true for laboratory tasks. In 

testing retrospective memory, participants are instructed to begin to recall the information
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at a specific time (e.g., “please recall the passage that I just read to you”). No such 

instructions are provided during prospective memory tasks as the participants are simply 

told that at some future point they are to carry out a specific action. These differences 

between prospective and retrospective memory, Winograd (1988) argues, higfiiight the 

importance o f treating prospective memory as a distinct cognitive function rather than as a 

subsystem o f memory.

In a similar vein, Dobbs and Reeves (1996) recently put forth a comprehensive 

theoretical framework of prospective memory that involves a multitude o f components. 

They assert that prospective memory involves the following components:

Metaknowledge, planning, monitoring, content recall, compliance, and output monitoring. 

Metaknowledge refers to the knowledge that an individual has about prospective memory 

tasks, such as the attributes and demands o f such tasks and the potential o f different 

strategies in carrying out these tasks. In addition, metaknowledge includes knowledge 

about an individual’s own abilities with regard to carrying out these tasks. Planning, the 

second component o f prospective memory, involves the construction and implementation 

o f plans in completing prospective memory tasks. Monitoring entails recalling that an 

action has to be completed when a specific event or time has occurred. The fourth 

component, content recall, refers to whether the individual recalls what action needs to be 

performed. Compliance involves the individual’s willingness or motivation to carry out 

the prospective memory task. Lastly, output monitoring refers to whether the individual 

(a) omits an action because he or she has deleted the intention to act from memory prior 

to its completion, or (b) repeats an action because he or she has not deleted the intention 

to act from memory following its completion. The interaction o f these components in 

prospective memory as outlined in the Dobbs and Reeves model, then, certainly involve 

cognitive processes beyond traditional notions o f memory.

Cohen (1989) discusses other features that distinguish the two types o f memory. 

She asserts that the processes at both encoding and retrieval distinguish prospective 

memory tasks from those involving only retrospective memory. The difference at the
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encoding stage can be said to be due to the fact that prospective memory is typically self

generated and may not involve initial learning. Cohen (1989) maintains that the difference 

between the two memory processes at the retrieval stage is more marked. Accuracy and 

completeness o f  recall measure the success o f retrospective memory. In addition to the 

accuracy and completeness of recall, the success o f prospective memory is measured by 

the timeliness o f  an intended action. That is, was the intended action carried out during 

the specified point in time or when a specific event occurred. In addition to timeliness, 

Cohen (1989) indicates that the prospective memory task must also be appropriate for the 

ever-changing conditions. For example, the intended action o f watering one’s garden 

needs to be modified if it has recently rained.

An emerging theoretical position is that prospective memory is best viewed as an 

executive function rather than as a part o f memory. Executive functions are those 

cognitive processes that are involved in planning, ordering, initiating behaviour, 

sequencing, and monitoring behaviour. The successful completion o f a prospective 

memory task involves not only the recall o f what action is supposed to be carried out, but 

planning, ordering, and initiating as well. Moreover, the intended action may have to be 

inhibited until the appropriate context or time has occurred (Cockbum, 1996). Because 

prospective memory involves these components, then, it makes most sense to consider it 

as a part o f executive functioning rather than simply a part o f the retrospective memory 

system (Shallice & Burgess, 1991). This is not to say, however, that retrospective 

memory is not important in the successful completion o f a prospective memory task.

Relationship Between Prospective Memory and Other Cognitive Functions

Retrospective Memory. Prospective memory tasks certainly involve some 

retrospective remembering. Burgess and Shallice (1997) describe a study involving brain 

damaged patients with memory impairments. They administered the Six Elements Test, 

which is comprised o f  six components involving three different tasks. The patients were
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instructed to attempt all six components, but they could not do two tasks in a row that 

were the same. Burgess and Shallice (1997) developed a clever scoring system in which 

they analyzed the patients’ ability to learn and recall the rules o f the task, planning, 

whether or not they followed their stated plan, and monitoring o f their own behaviour 

during the task. For these patients, retrospective memory, or the ability to learn and recall 

the rules o f the Six Elements Task, was highly related to prospective memory, or the 

patients’ ability to stick to their stated plan. They did not observe this relationship in their 

healthy control participants. Burgess and Shallice (1997) concluded from these results 

that a single dissociation exists between prospective and retrospective memory. That is, it 

is possible to have impaired prospective memory functioning with intact retrospective 

memory but impaired retrospective memory always is associated with impaired 

prospective memory functioning.

Cockbum (1995), as discussed in Burgess and Shallice (1997), presented a case to 

refute the claim that only a single dissociation exists between prospective and 

retrospective memory. Her patient, who suffered an aneurysm o f the anterior 

communicating artery, had severe impairments in laboratory tasks that measured 

prospective and retrospective memory functioning. His prospective memory functioning, 

however, recovered to a greater extent than his retrospective memory abilities. Although 

this study is a single case report, it still provides important evidence that a double 

dissociation may exist between prospective and retrospective memory. That is, 

prospective memory functioning can occur even if retrospective memory is severely 

impaired.

For older adults, prospective memory does not appear to be strongly related to 

retrospective memory, and in fact, some studies have observed an inverse relationship.

One o f the earliest studies involving prospective memory was conducted by Wilkins and 

Baddeley (1978). tn this classic study, they investigated the real-life task o f taking pills, a 

task with which most individuals have some degree o f familiarity and may have important 

health implications if errors are committed in carrying out the task (both in terms o f failing
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to commit the action or in forgetting that the action has been completed and committing 

the action again). Participants were required to press a button on a box at three specific 

times a day for a week to emulate the task o f taking a pill multiple times a day. The box 

recorded the times that the participants pushed the button. Two main findings were 

observed. First, performance on this task was inversely related to performance on an 

laboratory free recall task (i.e., a retrospective memory task). Participants who made 

fewer late responses on the pill-taking task performed more poorly on the free recall task 

compared to participants were less accurate on the pill-taking task. This finding suggests 

that prospective and retrospective aspects o f  memory are not related in older adults and 

may be mediated by different cognitive processes. The second finding of this study was 

that none of the thirty-one participants ever pushed the button twice during the week of 

data collection. That is, while some participants omitted pushing the button some of the 

time, no one forgot that the action had already been completed and then pushed the button 

again.

Executive Functions. Recently, Cockbum (1996) compared prospective memory 

functioning with retrospective memory and executive functioning in a heterogeneous 

group o f adults who suffered from cerebral trauma. She administered both event- and 

time-based prospective memory tasks to the participants. Her preliminary results 

demonstrated that patients who performed poorly on the event-based prospective memory 

task also tended to perform poorly on the tasks of retrospective memory (i.e., Wechsler 

Logical Memory Subtest) and executive functions (i.e., Wisconsin Card Sorting Test,

Word Fluency Test). No consistent pattern o f impairment was observed for patients who 

performed poorly on the time-based prospective memory task. Overall, the results o f her 

study provide a mixed picture regarding the relationship between prospective memory and 

other cognitive functions. Although this study provides some intriguing results,

Cockbum’s (1996) study included a small sample o f heterogeneous patients, thereby 

limiting the generalizability o f the results.

Bisiacchi (1996) describes a study in which a battery o f neuropsychological tests as
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well as time- and event-based prospective memory’ measures were administered to two 

groups o f  healthy older adults. The young-old group ranged in age from 50 to 69 yeas 

and the old-old group ranged in age from 70 to 92 years. Factor analyses o f scores on the 

measures revealed three factors for both groups, although the measures loaded differently 

on the factors for the two groups. For the young-old group, one factor included all o f the 

retrospective memory measures, the second factor included the Wisconsin Card Sorting 

Test, a test o f problem-solving, as well as a measure of planning, and the third factor 

included all o f the prospective memory measures. For the older group, the first factor 

contained all o f  the short-term memory measures, the second factor was comprised o f the 

planning test, free recall, and the prospective memory measures, and the third factor 

included the tests that are believed to measure frontal lobe functioning. Bisiacchi (1996) 

and her colleagues explained the difference in factor loadings between the two age groups 

as due to the differential retrospective memory component of the prospective memory 

tasks. For the younger group, who performed better on the memory tasks, prospective 

memory was associated with other tasks o f executive functioning, whereas for the older 

group, who performed more poorly on the memory tasks, prospective memory was 

associated with one measure o f executive functioning as well as long-term memory.

There is substantial empirical evidence to demonstrate that retrospective memory 

can be localized to the bilateral temporal lobes o f the brain. In contrast, prospective 

memory does not appear to have a neuroanatomical centre. Having said this, it has been 

demonstrated that executive functions have been localized to the frontal lobes (Luria,

1966; Stuss & Benson, 1987). Prospective memory, which involves both executive and 

retrospective memory functions, then, is likely to involve both the frontal and temporal 

lobes.

Prospective Memory and Aging

A plethora o f  research has demonstrated that older adults perform inferior to
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younger adults on various tasks o f retrospective memory (e.g., Cralk, 1993). The picture, 

however, is not as clear for the effects o f aging on tasks of prospective memory. Some 

studies have revealed no age differences (e.g., Einstein & McDaniel, 1990), some have 

shown older adults to be superior to younger adults (e.g., Moscovitch, 1982), while others 

have demonstrated younger adults to be superior to older adults (e.g., Maylor, 1993a).

The different findings o f the studies have been attributed to several factors, including (a) 

the differential use o f external memory aids by the two age groups (Cockbum & Smith, 

1988); (b) the type o f prospective memory task utilized (Einstein & McDaniel, 1990); and 

(c) the type o f distractor task used (Park, Hertzog, Kidder, Morrell, and Mayhom, 1997).

No age differences. Einstein and McDaniel (1990) examined age differences using 

an event-based prospective memory task. They presented a list o f words to younger and 

older participants within the context o f a short-term memory task. The prospective 

memory aspect o f  the task required the participants to respond by pressing a key on the 

keyboard when they heard the target word. The results o f this study did not reveal any 

age differences. It is important to note, however, that the target word in this study 

appeared only three times during the presentation o f the list. Participants could obtain a 

maximum score o f three points which resulted in ceiling effects for both groups. A more 

recent study by Einstein, McDaniel, Richardson, and Guynn (1995) also found no age 

differences on an event-based prospective memory task. Younger and older participants 

were presented with a list o f words on a computer screen, which they were instructed to 

remember for recall later. In one condition, they were also instructed to press a specific 

key on the keyboard whenever a particular word was presented. In a second condition, 

participants were instructed to press a specific key on the keyboard whenever one o f four 

words were presented. While no age differences were observed in the first condition, the 

second condition did reveal differences between the two age groups in favour o f the 

younger adults. Age differences in the second condition were attributed to the increase in 

complexity o f the task as participants were required to track four words instead o f just the 

one target word.

Prospective Memory Functioning in Older Adults
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Older superior to younger adults. Moscovitch and Minde (1982) conducted a 

naturalistic study of prospective memory in which they asked young and old participants 

to telephone an answering machine once per day over a period o f two weeks. The 

outcome o f their study indicated that the older adults performed this task more reliably 

than the younger individuals as only one older participant failed to call one day whereas 

eight of the younger adults failed to carry out the task at the required time. At the 

completion of the study, the participants were asked to discuss the strategies they 

employed in order to perform the task successtUlly. The older participants, as well as the 

younger ones who performed the task accurately, indicated that they used some foim of 

external memory aid in order to cue them to carry out the task at the appropriate time. In 

contrast, the younger adults who failed to carry out the task, indicated that they did not 

use any external memory aids and instead simply relied on their memories.

A more recent series o f experiments by d’Ydewalle (1996) also found that older 

adults were better than younger adults on a prospective memory task. In both studies, 

participants were required to call, within a two-hour time period, the experimenter once a 

day for a week. Both experiments revealed that the older adults forgot to call the 

experimenter less often than the younger adults. d’Ydewalle (1996) found that 

manipulations o f the type o f cues that participants were allowed to use did not have an 

effect for either group o f participants.

Younger superior to older adults. Cockbum and Smith (1988) performed a 

controlled study in which participants could not use external memory cues to aid in their 

performance of three prospective memory tasks. Participants included 38 adults, ranging 

in age from 52 to 90 years. The tasks were taken from the Rivermead Behavioural 

Memory Test (Wilson, Cockbum, & Baddeley, 1985). On two o f the tasks, one o f which 

involved remembering an appointment and the other remembering to give a message, 

impaired performance was associated with increasing age whereas on the third task, which 

involved remembering to ask for a hidden belonging, no age difference was observed. The 

difference between the latter task and the former two was that the delay period between
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the instructions and the time in which the participant was to carry out the task was longer 

(about 20 minutes compared to 5 to 10 minutes). Although this study controlled for the 

use o f external memory aids, the tasks utilized were laboratory-specific and not based on 

everyday tasks (i.e., naturalistic) in which the participants might engage. Also, it is not 

unknown whether the participants employed internal memory aids to cue themselves.

More recently, Einstein et al. (1995) and Einstein and McDaniel (1996) observed 

age differences in which younger adults outperformed older adults on a time-related 

prospective memory task. In these studies, participants were required to press a key on a 

computer keyboard after either 10 or 20 minutes had elapsed. During the interval, 

participants were involved in a continuous recall task in which they were asked to 

continuously recall the last 10 items that had been presented. In both o f these studies, the 

younger adults were more accurate in pressing the key at the correct time than the older 

adults.

Park et al. (1997) examined both time- and event-based prospective memory in 

older and younger adults. They observed age differences, in favour o f younger adults, on 

the event-based prospective memory task when the participants performed a concurrent 

task that was unrelated to the prospective memory task. As a control for this experiment. 

Park et al. (1997) had the participants perform the prospective memory task alone. No 

age differences were observed in this latter condition thereby leading Park et al. (1997) to 

conclude that age differences on event-based prospective memory are due to the extra 

cognitive resources required to perform the concurrent task. Younger adults also scored 

better than older adults on the time-based prospective memory task both when a 

concurrent task was performed and when the time-based task was performed alone.

Einstein, McDaniel, Smith, and Shaw (1998) also found that younger adults were 

more accurate on a prospective memory task than older adults. To examine what they 

termed habitual prospective memory, Einstein and his colleagues administered a 

prospective memory task that contained 11 trials. By having participants engage in a 

prospective memory task while working on a series o f other cognitive tasks, Einstein et al.
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(1998) asserted that the prospective memory task, which was the same throughout the 11 

trials, would become habitual. A habitual task, they argued, was more ecologically valid 

than the single trial prospective memory tasks that most studies employ. Using a between 

subjects design, they manipulated the attentional demands of the concurrent task as well as 

the availability o f  an external cue. Overall, younger participants obtained higher scores on 

the habitual prospective memory task than the older adults. Their results also revealed an 

interaction: In the early trials younger and older adults performed similarly on the 

prospective memory task, but the older adults who received an external cue performed 

more poorly than the older adults who did not receive the cue. It is important to note that 

the prospective memory task used in this study could be classified as both time- and event- 

based. That is, participants were instructed to hit a particular key on the keyboard with 

the introduction o f each new cognitive task but that they could not do so for at least 30 

seconds after the commencement o f the task.

The conflicting results o f the different studies results regarding age differences 

have been attributed to several factors. First, with the exception o f the control conditions 

in the study by Park et al. (1997), prospective memory tasks are performed simultaneously 

with a distractor task, usually a memory task. The characteristics o f the distractor tasks 

may influence performance on the prospective memory task (Einstein et al., 1995). One 

characteristic may be the degree o f compatibility between the two tasks, or what Park et 

al. (1997) refer to as the “linkage” between the tasks. For example, participants may be 

required to attend to a word list for later recall while having to press a key when the name 

o f an animal appears. Both o f these tasks involve the processing o f verbal information and 

therefore the have a high degree o f linkage. When the prospective memory and distractor 

tasks have a high degree o f linkage age, differences are minimized but when the tasks 

require different kinds o f cognitive processing, age differences on event-based prospective 

memory tasks are observed (Màntylà, 1993; Maylor, 1993). Most studies o f  prospective 

memory have used tasks that are both verbally mediated and therefore have a high degree 

o f  linkage.
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The type o f prospective memory task used (i.e., event- or time-based) is an 

important factor that can account for some o f the conflicting age results observed across 

different studies. When event-based prospective memory tasks are used, typically no age 

differences are obser\'ed (e.g., Einstein & McDaniel, 1990) whereas time-based 

prospective memory tasks usually reveal age differences in favour o f younger adults (e.g., 

Einstein et al., 1995). The differences between the two types o f prospective memory tasks 

have been attributed to the assertion that time-based tasks require greater self-initiation on 

the individual’s behalf (Einstein et al., 1995; Park et al., 1997). Time-based tasks, 

therefore, require more cognitive resources thereby placing older adults at a disadvantage 

compared to younger adults. Park et al. (1997) offer a different explanation for the poorer 

performance of older adults compared their younger counterparts on time-based tasks. 

They suggest that older adults perform more poorly on these tasks not because the tasks 

require greater cognitive resources but because older adults fail to check the clock 

regularly. Park et al. (1997) found indirect support for this as their older adults performed 

more poorly than younger adults on a time-based prospective memory task even when it 

was administered without a distractor task.

Craik’s (1986) model o f contextual support in the mediation o f cognitive processes 

also provides an explanation for the presence o f age differences on prospective memory 

tasks. Craik asserts that the greatest age differences are observed on tasks in which the 

least contextual support is available to the individual. For example, age differences are 

apparent on tasks o f free recall (low levels o f contextual support) but are less likely on 

cued recall tasks (high levels o f contextual support). Prospective memory typically has no 

or low levels o f contextual support because by definition it is self-initiated, which involves 

greater cognitive effort than those tasks that have high levels o f contextual support. One 

would predict from Craik’s (1986) theory, then, that older adults would perform inferior 

to young adults on tasks that measure this type o f memory. Moreover, this theory would 

also predict that those with dementia would be particularly poor at prospective memory 

tasks because o f the amount o f cognitive effort involved in these tasks.
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Craik’s (1986) model can also be used to explain the discrepancy in age differences 

on event- and time-based prospective memory tasks. Event-based tasks, it can be argued, 

have a higher level o f contextual support as the event acts as a cue for the individual that 

an action is to be completed. In contrast, time-based tasks require that the individual self

initiate an action after a time period has elapsed without the assistance o f some external 

event or cue. Thus time-based tasks have low levels o f contextual support. Indeed age 

differences are more reliably observed with time-based tasks compared with event-based 

prospective memory tasks.

The poorer performance o f older adults on prospective memory tasks as compared 

to younger adults has also been attributed to dysexecutive syndrome (Baddeley & Wilson, 

1988). The crux o f Baddeley and Wilson’s (1988) model is that the cognitive changes that 

are observed in healthy aging are analogous to those observed in patients with frontal lobe 

damage. In the extreme form of the model, the two are the same. In weaker forms o f the 

model, however, older adults show greater deficits on tests designed to measure frontal 

lobe functioning compared with other tests (Perfect, 1997). Damage to the frontal lobes 

causes, among other things, a deficit in tasks requiring self-initiation (Bisiacchi, 1996). 

Craik (1986), as discussed above, has argued that prospective memory tasks require the 

greatest degree o f self-initiation of the memory tasks. The conclusion can then be drawn 

that frontal lobe damage would cause a deficit in prospective memory hinctioning. 

Moreover, Iv y , Petit, and Markus (1992) note that the greatest atrophy in the aging brain 

occurs in the frontal cortex and the greatest loss o f  neuronal density occurs in frontal and 

temporal lobes thus lending some neuroanatomical support to the dysexecutive syndrome 

model proposed by Baddeley and Wilson (1988).

Another possible factor that may be the cause o f the conflicting results regarding 

age differences is the level o f retrospective remembering that is required for a particular 

prospective memory task. The way in which prospective memory has been examined to 

date has been to include both the memory for the intended action (i.e., the prospective 

memory component) as well as the memory for specifically what action was to be
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completed and how it was to be carried out (i.e., the retrospective memory component). 

For example, remembering to buy milk on the way home from work includes both a 

prospective memory component (i.e., remembering that an action is to be carried out after 

work but before one arrives at home) and a retrospective memory component (i.e., 

remembering that milk is to be bought and where one would stop to buy the milk). 

Researchers have not made this distinction and typically evaluate younger and older 

adults’ ability to complete the prospective memory task by looking at the composite o f the 

two components. Age differences, then, may be influenced by the amount o f the 

information to be remembered in order to carry out the task successfully (i.e., the 

retrospective memory component) even if the individuals remember that an action is to be 

carried out a specific time (i.e., the prospective memory component).

Prospective Memory and Dementia

Although relatively few empirical investigations have focussed on the functioning 

o f prospective memory in healthy aging, even fewer have examined this cognitive function 

in Alzheimer disease. One o f the exceptions is a study conducted by Huppert and 

Beardsall (1993). They administered a series o f both retrospective and prospective 

memory tasks to four groups o f older adults, whose cognitive status ranged between 

normal to mild/moderate dementia. Results indicated that all groups differed significantly 

from each other on the prospective memory tasks, as performance declined with increased 

cognitive impairment. A similar finding was reported for the retrospective measures. A 

close examination o f the data, however, indicated that the prospective memory tasks were 

more susceptible to even very mild cognitive impairment than the retrospective memory 

measures. Indeed, the adults who scored within the “normal” range on the retrospective 

memory tasks but within the impaired range on the prospective memory tasks may have 

been in the very early stages o f Alzheimer disease even though they did not yet meet the 

Diagnostic and Statistical Manual - 4th Edition (DSM-IV) criteria for dementia.
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Temporal Calibration

To remember to complete a task at some future point in time, one must be able to 

gauge the passage of time. To understand how adults do this, Harris and Wilkins (1982) 

asked participants to flash a card indicating the amount o f time left in the waiting period. 

They found that adults checked the clock frequently at the beginning and almost 

constantly during the last few minutes o f the waiting period. During the middle of the 

waiting period, however, the participants rarely checked the clocks. The frequency of 

clock checking over the entire waiting period resulted in a “J-shaped” pattern. Harris and 

Wilkins (1982) concluded that the participants’ frequent clock checking allowed them to 

confirm the passage o f time thereby allowing them to synchronize their psychological 

clocks with the real clocks. Once they had accomplished this, the clock did not need to be 

checked regularly. The increased frequency o f clock checking at the end o f the waiting 

period, they hypothesized, was carried out such that the participants would not forget to 

complete the task.

Most recently. Park et al. ( 1997) examined the clock checking behaviour of 

younger and older adults while performing prospective memory tasks that had delay 

periods o f  either 6 or 12 minutes. A. second condition was the presence or absence o f a 

concurrent working memory task. Across the conditions, the older adults checked the 

clock less than the younger adults. In addition, a three-way interaction was observed 

between age, the presence or absence o f a working memory task, and delay period 

quartile. The older adults in both conditions checked the clock infrequently and showed a 

slight increase in clock checking behaviour in the fourth quartile, the time immediately 

preceding the time the prospective memory task was to be performed. The younger adults 

who did not perform a working memory task concurrently with the prospective memory 

task displayed a similar pattern o f clock checking behaviour. In contrast, the younger 

adults who performed the working memory task checked the clock frequently throughout 

the time delay, with a sharp increase in checking behaviour noted in the fourth quartile.
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Although all participants increased their clock checking behaviour just prior to the time 

that the prospective memory task was to be executed, only the checking behaviour o f the 

younger adults in the working memory condition was similar to the “J” pattern observed 

by Harris and Wilkins (1982).

Ceci and Bronfenbrenner (1985) coined the term “temporal calibration” to account 

for the pattern o f clock checking behaviour observed by Harris and Wilkins (1982). They 

also examined the way in which the passage o f time is estimated by a group of children. 

They had children remove cupcakes from an oven after 30 minutes had passed. During 

the interval o f time, the children were allowed to play a video game, which had been 

placed such that the children had to turn their backs to check the wall clock to see the 

amount the time that had passed. Their results indicated a “U-shaped” curve in terms of 

the number o f times that the children checked the time on the wall clock: During the 

initial 10 minutes they frequently checked the time, few checks were made during the 

middle period, and during the last 5 minute period the children again checked the clock 

frequently. Although the children checked the clocks more frequently than the adults in 

study by the Harris and Wilkins (1982), essentially the same pattern o f checking behaviour 

was observed.

Ceci, Baker, and Bronfenbrenner (1988) conducted a follow-up study to validate 

the concept o f temporal calibration. The methodology o f the study was similar to the 

study by Ceci and Bronfenbrenner (1985) with the exception that the children were 

randomly assigned to conditions in which the clocks had been programmed to run 10%, 

33%, or 50% faster or slower than actual time. The children were not informed that the 

speed o f the clocks had been changed. The results o f this study indicated that the children 

were able to synchronize their psychological clocks to the clocks that had been 

programmed to run either 10% or 33% faster or slower than normal. With regard to the 

children’s clock checking behaviour, the same “U-shaped” curve was observed as in their 

earlier study (Ceci & Bronfenbrenner, 1985). One difference between the studies, 

however, was that the children checked the clocks more frequently during the initial 10
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minute period when the clocks were altered from the normal speed. This pattern o f clock 

checking was not observed when the clocks were 50% faster or slower. In this condition, 

the children checked the clocks regularly and frequently throughout the waiting period. It 

seems, then, that the children were unable to synchronize their psychological clocks with 

the real clock when the speed o f the latter were significantly altered.

These studies (Ceci & Bronfenbrenner, 1985; Ceci et al., 1988; Harris & Wilkins,

1982) suggest that in order to remember to carry out a task at a future point in time (i.e., 

complete a time-based prospective memory task), both children and adults must first 

synchronize their psychological clocks to the real passage of time. Confirmation o f one’s 

ability to estimate how much time has passed is accomplished by frequently checking the 

passage o f real time. Once this has been accomplished, there is no need to check the clock 

again until the end o f the period, at which time the clock again needs to checked 

frequently in order to remember to carry out the task at the right time.

Prospective Memory Errors

Maylor (1996) points out that deficits in both reality monitoring and output 

monitoring are associated with aging and these deficits can lead to specific kinds o f errors 

when carrying out a prospective memory task. Reality monitoring is the ability to 

distinguish between real and imagined events (Johnson & Raye, 1981). Cohen and 

Faulkner (1989) assert that an older adult may mistake the memory of an intention to 

perform an action with the memory o f actually performing an action. This mistake would 

result in an omission error on a prospective memory task. Output monitoring refers the 

memory for a self-initiated activity and a deficit in this may lead to a commission errors. 

That is, older adults may forget that an activity has already been performed and repeat it 

(Koriat, Ben-Zur, & ShefFer, 1988).

Reason (1979) conducted a study in which 35 volunteers were asked to write 

down all o f their prospective memory errors over a two week period. Four main
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categories o f errors emerged from the analyses. The most common, accounting for 40% 

of the errors, were repetition or storage errors in which actions were repeated. An 

example o f a repetition or storage error is checking whether the door is locked more than 

once because an individual either forgot or failed to store the fact that the action had 

already been carried out. Goal switches accounted for 20% of the errors. These type of 

errors were due to the forgetting the goal o f  a sequence o f actions and switching to a 

different goal. A goal switch error occurs, for example, when an individual intends to 

drive to a friend’s house but drives to work instead (Reason, 1979). The third most 

common error, accounting for 18% o f the errors, were omissions and reversals. Errors in 

this latter category involved either omitting or wrongly ordering the sequence o f actions 

required for the task. Lastly, confusions and blends accounted for 16% of the prospective 

memory errors. These errors involved either confusing objects or a sequence of actions 

required in one task with those from another.

Einstein et al. (1998) analyzed the omission and repetition errors made by their 

younger and older participants over 11 trials. Results showed that the older adults made 

more repetition errors than the younger adults. Also, older adults made more repetition 

errors on the later trials when working on concurrent tasks that required divided attention. 

By these later trials, more than 40% o f  the older participants made repetition errors while 

working under demanding attentional conditions. An analysis o f the omission errors 

revealed that their older adults were more than two times as likely to omit an response 

than the younger adults. In addition, when provided with an external cue, older adults 

made more omission errors on the later trials compared with the younger adults.

Reason’s (1979) study indicates that deficits in reality monitoring and output 

monitoring may lead to omission and commission errors, respectively. The results o f a 

recent study (d’Ydewalle, 1996), however, does not provide support for this. In fact, 

d’Ydewalle found that the younger participants made more omission errors on the 

prospective memory task than the older adults. Analysis o f  errors on prospective memory 

tasks in older adults has not received adequate attention, however, and as Cohen (1989)
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points out, the types o f errors made on prospective memory tasks may teach us a great 

deal about this cognitive function.

Memory Aids

Memory aids, or cues, are strategies or devices that aid in the recall o f information 

or intentions. A distinction is often made between internal and external cues for 

remembering future intentions or actions (Harris, 1984; Maylor, 1996). Internal cues 

involve cognitive strategies or mnemonics that can be employed during the encoding 

and/or retrieval stages. In contrast, external cues refer to the use o f environmental tools, 

such as making lists or using a pill dispenser, to aid memory.

The differential use o f internal and external aids by younger and older adults has 

been used to explain the lack of age differences, or the superior performance o f older 

adults, on tasks involving prospective memory. For example, in the study described by 

Moscovitch (1982), the lower number o f omission errors o f the older adults was thought 

to be due to their use o f external memory aids. The younger adults in this study, who 

produced a considerable amount o f omission errors, indicated that they simply relied on 

their memory. Others have also reported the greater use o f external memory aids by older 

participants compared to their younger counterparts (e.g., Jackson, Bogers, & Kerstholt, 

1988; Lovelace & Twohig, 1990).

Maylor (1990) asked a large sample o f adults, who ranged in age from 52 to 95 

years, to call the laboratory once a day for a week. At the end o f the week, participants 

were asked to complete a questionnaire that asked them about the aids used to help them 

remember the prospective memory task. Based on their responses, Maylor divided the 

sample into three groups. One group indicated that they made the telephone call in 

conjunction with a daily, routine event, such making tea in the afternoon. These cues 

were labelled conjunction cues. The second group o f participants indicated that they 

simply tried to remember without any aid. These participants used internal cues. The
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third group o f participants used external cues, such as making notes. Participants who 

made use o f conjunction cues were most accurate in making the daily telephone calls. 

Those who relied on internal cues perfoimed the worst on Maylor’s (1990) prospective 

memory task. Interestingly, there was no age difference for the use o f the three types of 

cues.

Although several studies have indicated that older adults make greater use o f 

external memory aids in order to maintain prospective memory performance compared to 

younger adults, some studies have found no age differences. Both a diary task 

(Cavanaugh, Grady, & Perlmutter, 1983) and a mailing task (Patton & Meit, 1990) found 

no reliable differences between younger and older adults in terms o f the employment of 

external memory aids for prospective memory tasks. This finding has also been replicated 

by Einstein and McDaniel (1990).

In contrast to the above studies, some have observed that younger adults make 

more use o f external memory aids than older adults. West (1988) asked participants to 

mail a postcard and make a telephone call to the experimenter. In this study, younger 

adults reported using a greater number of external memory aids than older adults. It 

should be noted, however, that for a considerable number of the participants, particularly 

for the older group, there was a considerable amount o f  missing data regarding use of 

strategies. In another study, Dobbs and Rule (1987) had adults, who ranged in age from 

30 to 99 years, complete a survey on their use o f memory aids. Their results indicated 

that the greatest number o f external memory aids were employed by middle-aged adults 

compared to both the younger and older groups.

As described above, d’Ydewalle (1996) found that younger adults made more 

omissions on a prospective memory task compared to older adults. In the first 

experiment, he asked participants to indicate how they remembered to make the telephone 

call at the appropriate time, the prospective memory task. The youngest participants 

reported using more internal reminders than external cues. There was no difference in the 

types o f reminders used by both the middle-aged and the older adults. In the second
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experiment, d ’Ydewalle (1996) assigned younger and older adults to one o f  three 

conditions; In the first participants were allowed to use either internal or external cues, in 

the second they were asked to use only internal cues, and in the third participants were 

asked to use only external reminders. Again, the older adults performed better across the 

conditions than the younger adults. As well, the participants who were asked to use either 

internal or external cues only, performed better than those who were allowed to chose 

either type o f reminder. No age by condition interaction was observed. In the third 

experiment, d ’Ydewalle (1996) asked a group o f older adults about the kinds o f reminders 

that they preferred to use. Based on this information, he assigned half o f  the participants 

to the condition that required them to use the opposite reminder whereas the other half of 

the participants could chose the reminder o f their choice. All three groups performed 

equally as well on the prospective memory task. Together, the results o f these three 

experiments by d ’Ydewalle (1996) do not support the assertion that age differences in 

prospective memory functioning are directly due to the types o f reminders or cues used.

As with the results o f aging and performance on prospective memory tasks, the 

results o f the different studies do not provide a clear picture regarding the use o f external 

memory aids in groups of younger and older adults. Maylor ( 1990) asserts that this 

confusion is partially due to (a) the small sample sizes typically used in these studies (b) 

the lack o f a definition for or ambiguity about what constitutes a memory aid often found 

in surveys, and (c) whether or not the prospective memory task is event- or time-based.

She believes that because o f these inconsistencies across studies, it is difficult to obtain 

reliable results that provide an accurate indication o f the presence or absence o f a trend 

over age in the use o f external memory aids.

Self-Reported Prospective Memory Functioning

At present there is no specific instrument to measure self-reported prospective 

memory ability in older adults. There are a variety o f measures o f  metamemory, however.
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that contain items to address prospective memory functioning, including the Metamemory 

in Adulthood Questionnaire (MIA; Dixon, Hultsch, & Hertzog, 1988) and the Memory 

Functioning Questionnaire (MFQ; Gilewski & Zelinski, 1988). Metamemory refers to an 

individual’s belief and knowledge of his or her own capacity and workings o f memory and 

other cognitive abilities. Neither o f the MIA nor the MFQ, however, contain separate 

scale relating to prospective memory and therefore it is not possible to obtain a measure of 

one’s belief with regard to this construct. Both the Prospective Memory Screening 

Questionnaire (PROMSQ; Sohlberg & Mateer, 1989) and the Everyday Memory 

Questionnaire (EMQ; Sunderland, Harris, and Baddeley, 1983) contain scales that were 

designed specifically to query prospective memory ability. These questionnaires, however, 

were designed for individuals with brain injury and have not been validated with older 

adults.

There is scant information about the relationship between self-reported prospective 

memory and actual performance. One study reported negative correlations between 

prospective memory performance and metamemory (Dobbs & Rule, 1987). That is, those 

participants who showed an increased confidence in their memory ability performed poorly 

on the laboratory tasks designed to measure prospective memory. Clearly, more research 

is needed to further delineate the relationship between self-reported memory ability and 

actual prospective memory functioning. Moreover, the validity and reliability o f self- 

report measures that contain items that query prospective memory need to be examined 

with older adults.

Training Efforts for Prospective Memory

A limited number o f efforts in prospective memory training have been conducted, 

although these training efforts have focussed largely on brain-injured adults. The 

prospective memory training programs have been developed primarily by Sohlberg and 

Mateer (Raskin & Sohlberg, 1995; Sohlberg, White, Evans, & Mateer, 1992a; Sohlberg,
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White, Evans, Mateer, 1992b).

Sohlberg et al. (1992a) report two case studies in which they provided an 

extensive prospective memory training program. Both individuals, one a 29 year old 

female and the second a 39 year old male, had sustained closed head injuries which 

resulted in severely impaired memory, attentional skills, and executive functioning skills. 

The first case they describe underwent 58 prospective memory training sessions, which 

typically lasted one hour. Initially, her performance was at 0% accuracy on prospective 

memory tasks at 1 minute. At the end of the 58th session, however, her performance 

increased to between 40 and 80% accuracy at 8 minutes. The second individual’s 

prospective memory ability progressed from 4 minutes to 8 minutes over the course of 32 

training sessions. For both cases, the training generalized to prospective memory 

performance in everyday life as family members reported improvements in tasks such as 

relaying telephone messages and remembering to utilize memory notebooks. It is 

important to note that in addition to receiving prospective memory training, both 

individuals received several other rehabilitation services (e.g., occupational therapy, 

physiotherapy) simultaneously and therefore it is difficult to determine whether the 

observed improvements were solely due to the prospective memory training. In addition, 

the second case received the training sessions only 8 months post-injury which means that 

improvements also may have been due to spontaneous recovery, which can occur in the 

first 12 months post-injury.

To verify that the improvements in prospective memory were due to the training 

efforts, Sohlberg et al. (1992b) conducted a second study in which they implemented a 

rigorous scientific design. Specifically, they utilized an A-B-A-B within subject design, 

which allows one to make a direct casual link between the independent, prospective 

memory training, and dependent, performance on the prospective memory tasks, variables. 

In addition, they trained an individual that was more than a year post-injury to ensure that 

spontaneous recovery o f function was not likely responsible for any change in 

performance. Three sets o f prospective memory tasks were administered to the individual;
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The first two sets were naturalistic and involved activities such as taking a dish out o f the 

oven or leaving for an appointment (both at specified times), whereas the third set 

included three prospective memory tasks from the Randt Memory Test, a standardized 

measure. The individual’s performance in the initial A phase (i.e., no treatment condition) 

was variable in accuracy at tasks that had a duration o f six minutes. At the end o f the 

initial B phase (i.e., first treatment condition), the individual’s prospective memory ability 

increased an additional minute and was less variable compared with the initial A phase. 

Performance during the second A phase (i.e, no treatment condition) was superior to the 

initial A phase by 2 minutes but again showed considerable variability in accuracy. 

Additional gains in prospective memory ability were observed during the final 8  phase 

(i.e., treatment condition), with the individual able to meet criterion for tasks that lasted a 

duration o f 12 minutes at the end o f this phase. Compared with the second A phase, 

performance during the second B phase revealed less variability in accuracy scores. 

Sohlberg et al. (1992b) argued that it is possible improve prospective memory ability, and 

that the improvement can be directly attributed to training efforts. One o f the strengths o f 

this study was that it utilized naturalistic tasks that are more likely to generalize to 

prospective memory performance in everyday life. Unfortunately, the researchers did not 

obtain data from family members to measure whether an increase in the individual’s 

prospective memory ability was observed in daily life over the course o f the training 

period.

Raskin and Sohlberg (1995) carried out a training study involving two individuals 

(JM and MG) that utilized a design similar to the study described above (Sohlberg et al., 

1992b). In this study, the A phases involved the training o f  prospective memory ability 

whereas the B phases involved training in retrospective memory ability. The A and B 

conditions were reversed for two individuals: A-B-A-B design was employed for JM 

whereas B-A-B-A was employed for MG. At the conclusion o f all training phases, the 

individuals’ were administered the Prospective Memory Screening (PROMS; Sohlberg & 

Mateer, 1989), which measures prospective memory at 1, 2, 10, and 20 minutes and at 24
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hours. This measure served as the dependent variable, by which to evaluate the 

effectiveness o f the training program. Although JM obtained a very low score on the 

PROMS during baseline, his performance increased to within normal limits after the initial 

A phase, but then decreased significantly at the completion o f the initial B phase. His 

performance again improved to within normal limits after the completion of the second A 

phase and then decreased only slightly at the conclusion o f the second B phase. MG’s 

performance on at the conclusion of the initial B phase condition did not show an 

improvement from baseline but at the completion o f the initial A phase (i.e., prospective 

memory training), his performance on the PROMS increased significantly. His 

performance remained stable across the second B and A phases o f the training program. 

This performance replicated the results obtained by Sohlberg et al. (1992b) as training 

improved prospective memory ability. Moreover, naturalistic prospective memory tasks 

and the individuals’ own perception o f ability also were improved as a result o f training.

In addition to the training efforts that have focussed on brain-injured adults, 

McKitrick and her colleagues conducted a prospective memory training program with 

Alzheimer patients (McKitrick, Camp, & Black, 1992). Like the other training studies 

described above (Raskin & Sohlberg, 1995; Sohlberg et al., 1992a; Sohlberg et al.,

1992b), McKitrick et al. (1992) used a spaced-retrieval method that requires the individual 

to actively attempt to recall the information over increasingly longer intervals. Four AD 

patients, judged to be in the mild to moderate stages o f  the disease, were trained to hand a 

target coupon to the experimenter one week after training had taken place. During the 

training session, the participants were required to retain the information over longer 

periods o f time, from 5 seconds to 15, 25, 45, and 65 seconds. After this time, the 

intervals were increased by 30 seconds with each successful trial. The four participants 

required varying number o f sessions, from one to six, in order to successfully recall that a 

specific coupon had to be redeemed to the experimenter one week after training. One of 

the participants spontaneously utilized an external memory aid whereas the other three did 

not report a consistent use o f any one strategy. The authors did not attempt to determine
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whether their training efforts generalized to the participants’ everyday life.

The prospective memory training efforts by Sohlberg and her colleagues (Raskin & 

Sohlberg, 1995; Sohlberg et al., 1992a; Sohlberg et al., 1992b) argued that it is possible to 

improve prospective memory ability in brain-injured adults. McKitrick et al. (1992) have 

also demonstrated that despite the retrospective memory loss observed in Alzheimer 

patients, it is possible to successfully conduct prospective memory training programs in 

these patients. It is important to note, however, no study has yet provided evidence that 

prospective memory training efforts with Alzheimer patients are generalizable to 

prospective memory ability in everyday life.

Shortcomings of Previous Empirical Studies

Research in the area o f prospective memory has grown over the last two decades, 

particularly in the 1990s. Despite the rapid increase in empirical data and accompanying 

theories, prospective memory is still not clearly understood. In particular, there is no clear 

understanding o f how prospective memory changes with advancing age. Outcomes of the 

research have shown (a) no age changes, (b) improvement with advancing age, and (c) 

declines with advancing age.

The conflicting results in the research examining age differences may be due to a 

variety of factors. One factor may be the type o f prospective memory task used.

Typically the tasks involve only one or two components (e.g., participants are told they 

are to request a red pen at a specific point in time) and are scored on an all or none basis. 

Moreover, healthy younger and older adults often perform at ceiling on these tasks. The 

limited range of scores results in low variability, thereby influencing the statistical analyses 

that are conducted. A second factor that may be pertinent in explaining the unclear 

picture o f the effects o f aging on prospective memory concerns the separation o f 

retrospective and prospective memory components o f  a task. Few researchers have paid 

attention to the retrospective memory component o f  a task and have assumed that success
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or failure on a prospective memory task is due to some deficit in prospective memory 

functioning. As Dobbs and Reeves (1996) point out, however, there may be several 

possible explanations for an individual’s failure on a prospective memory task. If an 

individual recalled that some action was to be carried out at a particular time or when a 

particular event occurred but failed to remember what specific action was required, this 

should be determined as a failure o f retrospective memory (failure to recall the content of 

the task) but a success o f  prospective memory (recalled that an action was required). Few 

studies, however, have explicitly made this distinction and instead determined that the 

individual failed the task completely.

Much of the focus o f previous research has been to compare prospective memory 

to retrospective memory. In fact, prospective memory functioning has been almost 

exclusively considered to be a subsystem of memory. To better understand prospective 

memory, however, it may be more appropriate to examine its relationship to other 

cognitive functions, particularly executive functions such as planning, initiation, and 

inhibition. This focus o f  study has been largely neglected, particularly with regard to older 

adults.

Three studies were carried out to address some of the gaps that currently exist in 

the literature. Generally, the studies (a) examined the relationship of prospective memory 

to retrospective memory and other cognitive functions; (b) compared performance on a 

series o f prospective memory tasks that vary the length o f time between instruction and 

onset o f task; and (c) contrasted event- and time-based prospective memory tasks.

The primary goal o f the first study was to explore prospective memory functioning 

in groups o f young-old and old-old adults. Specifically, the goals o f the Study 1 were:

(a) To examine event-based prospective memory 

functioning in a sample o f healthy, community-dwelling 

older adults using a series o f tasks that allowed variability in 

terms o f how they were scored (i.e., a range o f scores were 

possible rather than all or none).
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(b) To examine both retrospective and prospective 

components in the prospective memory tasks in a sample of 

healthy older adults.

(c) To explore the relationship between prospective memory 

and retrospective memory, attention, and executive 

functioning.

The primary goal o f the second study was to evaluate the usefulness o f a 

comprehensive, self-report memory questionnaire in a sample o f community-dwelling 

older adults. Specifically, Study II includes the following goals:

(a) To examine the reliability and validity o f the 

Prospective Memory Screening Questionnaire (PROMSQ;

Sohlberg & Mateer, 1989) in a sample o f older adults.

(b) To examine the relationship between self-reported 

prospective memory functioning and measures o f 

retrospective memory, attention, and executive functioning.

Study III explored prospective memory functioning in young-old and old-old 

adults using a measure o f prospective memory that was designed for clinical use. 

Specifically, the following goals were addressed:

(a) To examine the differential performance o f both event- 

and time-based prospective memory functioning in healthy 

older adults.

(b) To examine prospective memory functioning in healthy 

older adults using variable lengths o f time ranging between 

two minutes and 15 minutes.

(c) To explore the relationship between prospective memory 

functioning and measures o f retrospective memory, 

attention, and executive functioning.
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Chapter Two 

Study 1: Prospective Memory in Older Adults

Overview

There were three main objectives for Study I. The first objective was to examine 

prospective memory functioning in groups o f healthy, community-dwelling older adults. 

The prospective memory tasks used in this first study were event-based and the nature o f 

their scoring systems allowed for variability in scores for each o f the tasks. The second 

main objective was to separately examine the prospective and retrospective memory 

components o f the prospective memory tasks. Lastly, the third objective o f Study I was to 

explore the relationship between prospective memory and retrospective memory, 

attention, and executive functioning.

Study I included data obtained from the Canadian Study o f Health and Aging 

(CSHA). CSHA was a nation-wide epidemiological study o f health and aging, with a 

focus on dementia and particularly Alzheimer disease, in individuals over the age o f 65 

years (Canadian Study o f Health and Aging Working Group, 1994). Eighteen centres 

across Canada participated in testing a sample o f  randomly selected, age-stratified 

participants (N = 10 263). Only community-dwelling individuals were included in the 

study. CSHA included six main components; (a) screening for cognitive impairment; (b) 

physical examination; (c) neuropsychological assessment; (d) evaluation o f risk factors for 

Alzheimer disease; (e) impact o f dementia on caregivers; and (f) ethical aspects o f the 

study (Tuokko, Kristjansson, & Miller, 1995). Study I described below involves 

participants who were recruited fi'om the Vancouver Centre. The data were collected 

between February, 1991 and May, 1992. Permission was obtained from the Vancouver 

Centre for use o f their data.
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Method

Participants

The CSHA included community-dwelling adults over the age o f 65 years. The 

community-dwelling adults first participated in a screening interview, which included the 

administration of the Modified Mini-Mental State Examination (3MS; Teng & Chui,

1987). All participants in this latter group who scored below 78 points, the suggested cut

off score for mild cognitive impairment (Eastwood et al., 1992), and a select number of 

individuals who scored above 78 points, were asked to participate in the clinical 

component o f CSHA. The clinical component consisted of four parts. The first part was 

administered by a nurse and involved the re-administration o f the 3 MS, a physical 

examination, laboratory blood work, measures of hearing and vision, height, weight, and 

medication use. Collateral information regarding the participant’s history, cognitive, and 

functional status was also obtained at this time. The second part consisted o f a physical 

examination performed by a physician. The third part o f the clinical component involved 

laboratory blood work and was completed for participants who were suspected o f having 

dementia or delirium. The fourth part consisted o f neuropsychological testing conducted 

by a psychometrician. This latter part was administered only to those individuals who 

scored above 50 points on the 3MS as measured by the nurse. The Canadian Study of 

Health and Aging (1994) provides a complete discussion of the rationale for the 

methodology.

The individuals who were not asked to participate in the clinical component of the 

CSHA and who scored above 78 points on the 3 MS were asked if they wanted to 

participate in a follow-up study o f memory and attention. All o f  these individuals were 

community-dwelling. One hundred and twenty-nine individuals consented to participate.

In addition to memory and attention measures, these individuals were administered the 

same neuropsychological battery that was given to those in the clinical component of 

CSHA Testing occurred over two occasions and all participants were tested individually
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in their own homes. It is this group of 129 individuals that comprise the sample o f the 

present study.

Cognitive scientists recognize that older adults are heterogeneous with respect to 

cognitive abilities. Neugarten (1972), therefore, proposed that it is valuable to divide 

older adults into two distinct groups rather than to treat individuals over the age o f 65 

years as a homogeneous population. She was the first to coin the terms “young-old” and 

“old-old” to refer to these two groups. In light of this, there has a been a long tradition in 

the research o f cognition and aging to classify individuals under the age o f 75 years as 

young-old and those over the age o f 75 years as old-old (Ferraro, 1980; Neugarten, 1984; 

Neugarten & Havighurst, 1979). Based on this tradition, the participants in the present 

series o f three studies have been divided into two age groups, with those under 75 years in 

the young-old group and those aged 75 or older in the old-old group. All o f the analyses, 

unless otherwise noted, use age group as a dichotomous variable.

The participants o f Study I were divided into 2 age groups. The young-old group, 

which was comprised of 70 individuals, ranged in age from 65 to 74 years (M age = 69.81 

years, SD = 2.62). The old-old group included 59 adults who ranged in age from 75 to 95 

years (M age = 79.29 years, SD = 4.16). The young-old group had a similar number o f 

men (n = 34) and women (n = 36) whereas the old-old group had nearly twice as many 

women (n = 39) than men (n = 20).

As indicated above, all participants scored above the suggested cut-off score on 

the 3MS, although an analysis o f variance (ANOVA) revealed a significant difference on 

this measure between the age groups, £ (I , 127) = 8.94, p  < .01, = .07. The young-old

group (M = 93.87, SD = 4.05) scored significantly higher on the 3MS than the old-old 

group (M = 91.39, SD = 5.37).

An ANOVA of number o f years o f education revealed no significant differences 

between the age groups, £ (I , 127) = .00, p  = .96, rf  = .00 (young-old, M  = 12.76 years, 

SD = 3.01; old-old, M = 12.73 years, SD = 3.57). Participants were also asked about 

their occupations prior to retirement. Thirty-two participants, or 24.8%, held a
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professional or technical position and 49, or 38%, were employed in managerial, 

administrative, or clerical positions. Twenty o f the participants, or 15.5%, held skilled 

labourer positions and 21, or 16.3%, had been employed in unskilled or semi-skilled 

labourer positions. Only one participant, or 0.8% o f the sample, had not been employed 

outside the home.

Participants were asked to rate their current health status using a 5-point Likert 

scale, with a score o f 1 indicating excellent health and a score o f 5 indicating very poor 

health. Overall, participants rated their health to be good (young-old, M = 1 76, SD =

.71; old-old, M = 1,86, SD = .75). An ANOVA of heath ratings revealed no significant 

difference between the age groups, F(l, 127) = .69; p = .41, i]- = 01. Participants were 

also asked to rate their (a) hearing in common situations using a 5-point Likert scale, with 

a score o f 1 indicating they “never” had difficulty hearing and a score o f 5 indicating they 

“always” had difficulty hearing in a particular situation, (b) vision in common situations 

using a 5-point Likert scale, with a score of 1 indicating they “never” had difficulty seeing 

and a score o f 5 indicating that they “always” had difficulty seeing in a particular situation. 

For both o f these latter surveys, a higher score reflected greater difficulty hearing or 

seeing. An ANOVA revealed no significant age differences for either self-reported 

hearing, E(L 127) = .08, p  = .08, t)’ = .00 (young-old, M = 1 93, SD = .75; old-old, M = 

1.97, SD = .76), or self-reported vision, E(l, 127) = .25, p =  .62, t)* = .00 (young-old, M 

= 1.87, SD = .66; old-old, M = 1.93, SD = .72).

Materials 

Background Information Surveys

General Information Survev. Participants were asked a series o f questions about their 

general health, education, occupation, and marital status (see Appendix A).
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Hearing Survey. This survey queried participants about common situations that involve 

hearing (see Appendix B). The examiner read aloud each o f the 11 questions and the 

participant was required to indicate which alternative best described his or her behaviour. 

The alternatives comprised a 5-point Likert scale ranged from “never” to “always.” A 

card with the alternatives was placed in front of the participant. None o f the participants 

indicated that they suffered from severe hearing loss such that they could not hear the 

examiner reading the questions.

Seeing and Vision Survey. This survey contained 10 questions that asked participants 

about common situations that involve seeing and vision (see Appendix C). The examiner 

read aloud each of the questions and the participant was required to indicate which 

alternative, based on a 5-point Likert scale that ranged from “never” to “always,” which 

best described his or her behaviour. The range of alternatives was typed on a card that 

was placed in front o f the participant.

Attention Tasks

Cancel “H” This test measures sustained attention and perceptual speed using a repetitive 

motor response (Lezak, 1983). The Cancel “H” test consists o f three rows of letters and 

the individual is required to stroke out each “h”, the target letter. The participants were 

given one practice trial, followed by three timed trials. Performance was measured by the 

time it took the individual to cross out the “h”s and the number o f errors made for each 

trial.

Dichotic Digits (Digit Span). The Digit Span test (reference) measures selective 

attentional abilities. A different series o f three digits are presented via headphones to each 

ear simultaneously. The participant is required to recall the digits that were presented to 

the left ear only or the right ear only. Two trials for each ear are presented. In one trial
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the digits aie presented slowly and the other they are presented quickly. Prior to 

presenting the four trials, a practice trial is given. Performance is measured by the number 

o f correct digits recalled to each ear for each o f the trials.

Tasks of Executive and Other Cognitive Functions

Card Sorting. A series o f cards are given to the participant with the instructions that they 

are to be sorted according to four or eight semantic categories (adapted from Rabbitt, 

1965). Two trials are administered, each with a new set o f cards. Performance is assessed 

according to the number o f cards placed incorrectly and the time taken to complete each 

trial.

Controlled Word Association Test (FAS’). The FAS was initially developed by Benton 

(1968) as a measure o f verbal fluency. Verbal output is decreased in individuals with 

aphasia (Lezak, 1983) and in those with frontal lobe damage (Miceli, Caltagirone,

Gainotti, Masullo, & Silveri, 1981). For this task, participants are presented with three 

letters o f the alphabet (F, A, and S) one at a time and asked to generate as many words 

that begin with the particular letter as possible within a 60 second time limit. Performance 

is evaluated by summing the total number o f words generated for each trial.

Animal Naming. Animal naming is another measure o f verbal fluency in which the 

participant is required to name as many animals as possible within 60 seconds (Lezak,

1983). Normative data is available for older adults, including those over the age o f 75 

years (Spreen & Strauss, 1991).

Word Stroop (Stroop). The Stroop Test (Stroop, 1935) was designed to measure the 

ease with which an individual can shift perceptual set to conform to changing 

environmental demands (Lezak, 1983; Spreen & Strauss, 1997). The form used in this
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study was developed by Golden ( 1978), which contains four parts. For each part, one of 

the three cards is presented to the individual; Each card contains three rows o f nine items. 

During Part I, the individual is required to read as quickly as possible randomized colour 

names (blue, green, and red) that have been printed with black ink (Card 1). In Part II, the 

individual is required to read as quickly as possible the colour names that have been 

printed in a different coloured ink from the word (e.g., the “blue” printed in red ink; Card 

2). Part III involves the individual naming as quickly as possible the colour o f the dots 

(Card 3). During Part IV, the individual is required to name the colour o f the ink in which 

the words are printed while ignoring the word itself (e.g., if the word “blue” was printed in 

red ink the individual would say “red”; Card 4). Two trials are administered for each of 

the four parts. Performance is evaluated according the total time (in milliseconds) per trial 

that is required to completed each part.

Picture Stroop. The Picture Stroop (Hentschel, 1973) is a modified version o f the Stroop 

Test (Stroop, 1935), which also measures the ease with which an individual can shift 

perceptual set to conform to changing environmental demands (Lezak, 1983; Spreen & 

Strauss, 1997). In the Picture version, the participant is presented with three cards, one at 

a time. The first card. Part I, contains 20 pictures o f familiar items (e.g., heart, umbrella). 

The participant is required to name the pictures as quickly as possible. The second and 

third cards contain the same 20 pictures, albeit in a random order, along with a word 

printed below each o f the pictures. The pictures and words on the second card (Part II) 

are congruent (e.g., the picture o f a heart has the word “heart” printed beneath it) whereas 

on the third (Part III) the pictures and words are incongruent (e.g., the picture o f  a heart 

has the word “grapes” printed beneath it). For both cards the participant is required to 

name the pictures as quickly as possible. Two trials are administered for each of the three 

cards. Performance is measured by the time (in seconds) required to name all o f the 20 

pictures for each trial.
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Wechsler Adult Intelligence Scale - Revised Digit Symbol Subtest (Digit SvmbolV The 

Digit Symbol subtest o f the WAIS-R (Wechsler, 1981) measures psychomotor 

performance, sustained attention, and visuomotor coordination (Lezak, 1983). It consists 

o f rows of random numbers in boxes, beneath which are rows of blank squares. At the 

top o f the sheet is a legend in which each number (1-9) is coupled with a meaningless 

symbol. The participant is given 90 seconds in which he or she must fill as many of the 

blanks with the corresponding symbol as possible. Performance is evaluated by counting 

the number o f symbols that have been correctly paired with the con esponding number.

Snow, Tierney, Zorzitto, Fisher, and Reid (1989) evaluated the test-retest 

reliability o f the WAIS-R subtests in a group of adults aged 50 to 84 years. The time 

period between testing occasions was an average o f 1 . 1 years (range = .9 to 2.0 years). 

Their results indicated that the Digit Symbol subtest is stable over time in this group of 

adults (r = .91). This study has several limitations, however, which may potentially limit 

its usefulness with the sample o f adults of the present study. The study is limited because 

the participants were (a) relatively young, (b) well educated, and (c) above average in 

intelligence (Ryan, Paolo, & Brungardt, 1992). Ryan et al. (1992) replicated the study by 

Snow et al. (1989) using an older and less educated sample. With a time interval between 

30 and 155 days, this study found that the test-retest reliability o f the Digit Symbol test 

was £ = .83. Both of these studies, therefore, have found that the Digit Symbol subtest is 

stable in older adults.

The original Wechsler sample (Wechsler, 1981) included normative data for older 

adults up to 74 years o f age. Recent studies have published normative data for adults 

older than 74 years o f age (Ivnik et al., 1992; Ryan, Paolo, & Brungardt, 1990). Norms 

for older adults that correct for age and education have also been published (Malec et al., 

1992; Tuokko & Hadjistavropoulos, 1998).

Wechsler Adult Intelligence Scale-Revised Similarities Subtest (SimilaritiesV The 

Similarities subtest o f  the WAIS-R (Wechsler, 1981) has been designed to measure verbal
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concept formation. In addition, Lezak (1983) believes this subtest to be a test of general 

intellectual abilities that is relatively unaffected by education or life experience. This 

subtest requires the participant to explain how two things are similar. Each item is scored 

on a two-point scale: Two points are given if the participant has provided an abstract 

generalization and one point it given if he or she has provided a concrete similarity (Lezak, 

1981). The Similarities subtest begins with easy questions and becomes more difficult as 

the test progresses. For this study, only half o f the items were administered, using the 

odd-numbered items. The subtest was discontinued after three consecutive failures (as 

determined by a score o f 0). Performance is determined by the total score for the items 

and then doubled.

The reliability o f the Similarities subtest was assessed using the original normative 

sample o f  the WAIS-R (Wechsler, 1981) using the split half correlation method. For 

groups o f individuals aged 60 to 65 years (r = .87) and 70 to 74 years (r = .86), the 

reliability coefficients indicate that the Similarities subtest is a reliable measure for older 

adults. The test-retest reliability o f the subtest is r = .77 with adults over 75 years o f age 

(Ryan et al., 1992) and r = 65 with adults ranging fi’om 50 to 84 years (Snow et al.,

1989). These correlations suggest that the Similarities subtest is moderately reliable.

The original normative sample included older adults up to 74 years o f  age 

(Wechsler, 1981). Subsequent published studies have included adults up to 97 years of 

age (Ivnik et al., 1992; Ryan et al., 1990; Tuokko & Hadjistavropoulos, 1998; Tuokko & 

Woodward, 1996).

Wechsler Adult Intelligence Scale - Revised Comprehension Subtest (Comprehension). 

Performance on the Comprehension subtest o f the WAIS-R (Wechsler. 1981) reflects 

social knowledge and judgement (Lezak, 1983). It requires the participant to answer a 

series o f open-ended questions that assess practical reasoning and the meaning of 

proverbs. As with the Similarities subtest, the Comprehension subtest begins with simple 

questions and progresses to more difficult ones. Again, only half o f the items were
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administered for this study. Each item is scored on a 2-point scale: Two points are given 

if the participant has provided a general or abstract response and one point is given if the 

response was concrete. The subtest was discontinued after three consecutive failures (as 

determined by a score o f 0). Performance is determined by the total score.

The reliability o f the Comprehension subtest with older adults was assessed using 

the original normative sample for the WAIS-R (Wechsler, 1981) using the split half 

correlation method. For both groups o f  adults aged 65 to 69 years (r = .90) and aged 70 

to 74 years (r = .84) the Comprehension subtest appears to be a reliable measure. Test- 

retest reliability coefficients also have been computed for the Comprehension subtest in 

samples o f older adults. Snow et al. (1989) found that test-retest reliability was relatively 

poor (r = .51) whereas Ryan et al. (1992) observed moderate reliability in their sample (r = 

.75). Normative data for older adults has been published (Tuokko & Hadjistavropoulos, 

1998; Tuokko & Woodward, 1996).

Wechsler Adult Intelligence Scale - Revised Block Design Subtest (Block Design). The 

Block Design subtest o f the WAIS-R (Wechsler, 1981) is a measure o f visuospatial 

organization (Lezak, 1983). Using four or nine red and white blocks, the participant is 

required to produce replicas o f patterns that are made by the examiner or presented in a 

booklet. Each item is timed (in seconds) and the participant is told to reproduce the 

designs as quickly as possible; maximum time limits are imposed for all items. Only 

alternating items were administered and the subtest was discontinued after two 

consecutive failures. If the participant correctly reproduces the design, a score is given 

which is based on the time taken to complete the item (no score is given if the maximum 

time limit was exceeded). Performance is determined by the total score.

Using the original WAIS-R normative sample (Wechsler, 1981), the reliability of 

the Block Design subtest has been assessed using the split half correlation method. The 

reliability coefficients for groups o f older adults aged 65 to 69 years and 70 to 74 years 

ranged between i  = .84 and r = .87, suggesting that this subtest is a reliable measure for
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use with older adults. The test-retest reliability is moderate in a sample that included 

adults over 75 years o f age, with correlations ranging between r = .73 (Ryan et al., 1992) 

and r  = .84 (Snow et al., 1989). Normative data for older adults has been published 

(Tuokko & Hadjistavropoulos, 1998; Tuokko & Woodward, 1996).

Retrospective Memory Tasks

Rey Auditory Verbal Learning Test fRAVLT). The RAVLT (Lezak, 1983; Rey, 1964) 

assesses learning and verbal memory. A list o f 15 nouns is read to the participant five 

times in an invariant order for each trial. After each trial, the participant is given a free 

recall test. After the fifth trial, a distractor list o f another 15 nouns is presented, followed 

by a free recall test for this new list. Immediately following this, the participant is again 

asked to recall the original list without the benefit o f a presentation o f it. Lastly, the 

participant is given a recognition test in which the 15 nouns from the original list and 15 

distractor nouns are presented. Performance is measured by the number o f words 

correctly recalled for each trial in the free recall tests and the number o f words that were 

correctly identified in the recognition portion of the RAVLT.

Test-retest reliability in a sample of older adults, with a duration o f one year 

between test administration, is modest with correlations at .55 (Snow, Tierney, Zorzitto, 

Fisher, & Reid, 1988). Normative data has been collected with samples o f older adults, 

including those over the age o f  85 years (GefFen, Hoar, O’Hanlon, Clark, & Geffen, 1990; 

Ivnik, Malec, Tangalos, Petersen, Kokmen, & Kurland, 1990; Tuokko & 

Hadjistavropoulos, 1998).

Buschke Cued Recall (BCR). A modified version o f the original BCR paradigm 

(Buschke, 1984; Tuokko, Vernon-Wilkinson, Weir, & Beattie, 1991) was administered. 

This task measures verbal learning and memory, including both immediate and delayed 

recall. A card with the pictures o f 12 items, all belonging to different semantic categories
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(e.g., frying pan, gun), is placed in front o f the participant. The examiner then asks the 

participant to point out the item that belongs to a specific category (e.g., “Which one is a 

weapon?”). In addition to pointing to the item, the participant is also required to say the 

name of the item. After the participant identifies and names all 12 items, the card is 

removed. After a 60 second distractor task (counting backwards fi*om a 100), the 

participant is asked to recall all o f the 12 items in any order. For the items that the 

participant is unable to recall, the examiner provides the semantic category as a cue. If the 

participant still cannot recall the item, the examiner places the card in front o f  the 

participant and again asks him or her to point out the item that belongs to the specific 

semantic category. For the following two trials, the participant is asked to recall as many 

of the items as possible and cued recall is provided for those items that were not recalled. 

For these latter two trials, no distractor task is administered and if the participant is unable 

to recall an item after the cue is provided, he or she is not asked to identify and name the 

item using the card. After approximately 10 minutes, during which time another non

verbal task is administered, both free and cued recall trials are administered. Including the 

delay period, the BCR requires approximately 20 minutes to administer. In Study 1, free 

recall on Trial 1 was analyzed. No reliability or validity information is available for the 

BCR.

Benton Visual Retention Test (BVRTV The BVRT (Benton, 1974) assesses visual 

memory and visual perception (Spreen & Strauss, 1997). Administration o f the entire test 

requires the participant to reproduce a series o f  15 geometrical designs, one at a time, 

after they have been exposed for a limited amount o f time. The last part o f the BVRT 

(Part F) tests the individual’s recognition memory. A card containing a geometrical 

figure(s) is exposed for 10 seconds and then removed. Immediately following the removal 

o f the card, the individual is shown another card with four geometrical figures on it. The 

individual must select the figure that is identical to the previously exposed one. There are 

15 target cards for this latter portion o f  the test. The CSHA study only administered the
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multiple choice portion o f the BVRT (i.e.. Part F).

Spreen and Strauss ( 1997) report the reliability of Part F is good as the split-half 

reliability was .76. Although several studies have evaluated the test’s validity, they have 

typically utilized either the entire test or Part A: The validity o f Part F has not been 

examined by itself.

Normative data for Part F, using the standard administration instructions, are 

available for older adults up to the age o f 89 years (Benton, 1981 ; Montgomery & Costa, 

1983; Tuokko & Hadjistavropoulos, 1998). It is important to note, however, that 

Montgomery & Costa (1983) did not follow the standard administration procedure as they 

exposed the geometrical figures for only 5 seconds instead o f 10 seconds.

Prospective Memory Tasks

The prospective memory tests that were administered in Study I were all 

developed specifically for this study. Validity and reliability information, therefore, is not 

available.

Writing Name (Name) Prior to administering the Cancel “H” task, participants were 

informed once they had completed this task they were to request a pen and piece o f paper 

from the examiner, and then they were to write their name on the paper. The Writing 

Name task was scored according to whether the individual remembered the appropriate 

time to request the items (after the Cancel “H” task), what items to request (pen and 

paper), and what action was to be performed (writing name on paper). The delay between 

instructions o f the task and the appropriate time at which the participant was to begin the 

task was approximately 5 minutes.

Signing Name and Addressing Envelope (Envelope). Prior to administering the Dichotic 

Digits task, participants were told that following completion o f that task, they were to ask
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for a letter, envelope, and pen. In addition, they were informed that they were to sign and 

date the letter and address the envelope. The address, that was to be written on the 

envelope, was typed on a card and placed in front of the participant once he or she had 

requested the envelope. Performance on the Envelope Task was measured according to 

whether (a) the items were requested at the appropriate time, (b) the correct items were 

requested (pen, letter, and envelope), (c) the letter was signed and dated, and (d) the 

name, street, city, and postal code were included in the address on the envelope. The 

delay between receiving the instructions for the Envelope task and the time at which it was 

supposed to be performed was approximately 2 minutes.

Signing Cheque (ChequeV Participants were informed prior to the administration o f the 

Word Stroop that they were to request a cheque, pen, and envelope from the examiner 

following completion o f the Tone Detection Task. The cheque required the following 

information: The date, the payee, the dollar amount, and a signature. The payee and 

dollar amount was listed on a card that was placed in front o f the participant. In addition, 

they were informed that they were to place it in the envelope and at the end of the study 

they were to give the envelope to the examiner. Performance was assessed according to 

whether (a) the participant recalled the task at the appropriate time (after the Tone 

Detection test), (b) the correct items were requested (pen, cheque, and envelope), (c) the 

cheque was filled out correctly (dated, payee and amount written in the appropriate places, 

and signed), and (d) the completed cheque was placed in the envelope. The delay period 

between when the instructions were given and the time at which the action was to be 

completed was approximately 5 minutes.

Depositing Envelope. The envelope containing the completed cheque was to be handed to 

the examiner at the completion o f all the tasks and after they were told that all the tasks 

had been administered. These instructions were presented at the same time that they were 

informed of the Signing Cheque task. Performance was evaluated according to whether

Prospective Memory Functioning in Older Adults



____________________________________________________________________________________ 43

they completed the action at the appropriate time. The delay between the instructions for 

the task and the time at which the action was to be executed was about 10 minutes.

Design and Procedure

The CSHA neuropsychological tests were administered in the following order; 

BCR, WAIS-R Block Design, BCR Delayed Recall, WAIS-R Similarities, Token Test, 

Digit Span, WAIS-R Comprehension, RAVLT, FAS, BVRT, Animal Naming, WAIS-R 

Digit Symbol, Working Memory Task, and Clock Drawing. This portion o f the study 

took approximately one and one half hours to administer.

The supplementary tests o f attention and memory that were administered on the 

second occasion were presented in the following order: Hearing Survey, Seeing and 

Vision Survey, Picture Stroop, Cancel “H”, Writing Name, Dichotic Digits, Name, 

Envelope, Stroop, Tone Detection, Cheque, Card Sorting, and Depositing Envelope. This 

battery o f tests took approximately one hour to administer.

Results

As indicated in the Participants section, ail analyses were run using age as a 

dichotomous variable, unless otherwise indicated. To control the analysis-wise alpha level 

at a  = .05, the Bonferroni approach was used to determine the appropriate significance 

level for follow-up tests (Cliff 1987). The Bonferroni approach involves dividing a  by the 

number o f parameters being tested.

Performance on the Prospective Memory Tasks

Scores on each o f the four prospective memory tasks was converted to proportion 

correct. Performance on the tasks was evaluated by examining the total score obtained on
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the tasks as well as whether or not the participants remembered to do something (i.e., 

prospective memory component) and whether they remembered what specifically was to 

be done (i.e., the retrospective memory component).

To examine performance on the total score, a 2 (Age Group) X 4 (Task) ANOVA, 

with repeated measures on the Task factor, was conducted. It revealed a main effect for 

Age Group, F(l, 125) = 25.77, p <  .001, = . 17, and Task, F(3, 375) = 81.95, p < .001,

Ti* = .40. The Age Group X Task interaction, F(3, 375) = 2.39, p = .07, = .02, was not

significant. Young-old adults (M = .70, SD = .22) had a greater proportion correct than 

the old-old participants (M = .48, SD = .28). To further examine the Task effect, follow- 

up t-tests were conducted with a set at .008. Results indicated that the participants 

performed significantly better on the Cheque task (M = .82, SD = .30), followed by the 

Envelope task (M = .70, SD = .37), followed by the Name task (M = .58, SD = .45). The 

poorest performance was observed on the Depositing Envelope task (M = .29, SD = .36). 

Performance across the tasks were all statistically different (see Table 1).

Table 1. Follow-up t-tests to delineate the Task effect on the prospective memory tasks.

Task Com parisons t-vaiue (dO g  value*

Name - Envelope 3.99(127) < .001

Name - Cheque 6.42(127) < .001

Name - Depositing Envelope 6.47(127) < .001

Envelope - Cheque 4.21 (127) < 0 0 1

Envelope - Depositing Envelope 11.34(128) < 0 0 1

Cheque - Depositing Envelope 15.82(127) < .001
* a was set at .008 for statistical significance.

To better understand prospective memory functioning, the tasks were broken 

down into their prospective and retrospective memory components. The prospective
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memory component was measured by whether or not the participant remembered that an 

action was to be carried out after a specified event had occurred. The retrospective 

memory component was comprised o f the content o f the action (e.g., signing name). The 

prospective memory component, then, could be assumed to be a “purer” measure o f 

prospective memory. It was not possible to break down the fourth prospective memory 

task. Depositing Envelope, into the two components and therefore it was excluded from 

the analyses reported below.

To examine performance for both memory components across the three 

prospective memory tasks, a 2 (Age Group) X 2 (Memory Type Component) X 3 (Task) 

ANOVA, with repeated measures on the Task factor, was carried out. This analysis 

revealed a main effect for Age Group, F(l, 125) = 20.44, p < .001, t]' = . 14, Memory 

Type Component, F(l, 125) = 57.77, p < .001, r|- = .32, and Task, F(2, 250) = 35.57, p < 

.001, T]- = .22. As described in the previous analyses, the Age Group effect was due to 

the better performance across the three prospective memory tasks o f the young-old 

participants (M = .83, SD = .23) compared to the old-old group (M = .60, SD = .34). The 

main effect o f Memory Type Component was due overall higher scores on the prospective 

memory component (M = 77, SD = .32) o f the tasks compared to the retrospective 

component (M = .69, SD = .30).

The analysis also revealed several significant interactions. The Age Group X Task 

interaction, E(2, 250) = 5.07, p < ,01, rj- = .04, Memory Component X Task interaction, 

E(2, 250) = 3.46, p < .05, T|- = .03, and the Age Group X Memory Component X Task 

interaction, E(2, 250) = 3.38, p < .05, t]‘ = .03, were significant. To take a closer look at 

the Age Group X Task interaction, follow-up t-tests were conducted with a  set at .02 for 

statistical significance. These analyses indicated that the scores o f the age groups differed 

on each o f the three prospective memory tasks (Name, i( 127) = 4.75, p  < .001; Envelope, 

1(127) = 3.44, p < .001; Cheque, 1(126) = 3.23, p < .01). The greatest difference between 

the groups, however, was observed on the Name task (M difference = .35) whereas the 

difference on the Envelope (M difference = .22) and Cheque tasks (M difference = .16)
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were similar (see Figure 1 ). The other significant two-way interaction. Memory 

Component X Task, was also finther examined with follow-up t-tests, with a  set at .02 for 

statistical significance. The difference in the proportion correct between the retrospective 

and prospective memor>' components was significant for all three tasks (Name, î(127) = 

4.02, c  < .001 ; Envelope, t( 128) = 6.23, p < .001 ; Cheque, t( 127) = 4.08, p <  .001). The 

difference between the two components was greatest for the Envelope task (M difference 

= 12) compared with the Name (M difference = .08) and Cheque (M difference = .06) 

tasks (see Figure 2). In the Name (prospective, M = 62, SD = .49; retrospective, M =

.54, SD = .44), Envelope (prospective, M =  81, SD = .39; retrospective, M = 69, SD = 

.38), and Cheque (prospective, M = .87, SD = .32; retrospective, M = -81, SD = .30) 

tasks participants recalled a greater proportion of the prospective memory component 

than the retrospective memory component. To delineate the significant three-way 

interaction, follow-up t-tests were conducted with a set at .008 for statistical significance. 

Although the young-old adults obtained a greater proportion correct across both the 

prospective and retrospective memory components of the three prospective memory tasks, 

the greatest disparity was observed on the prospective memory component o f the Name 

task (see Table 2), In addition, across the three tasks, participants o f both age groups 

recalled a greater proportion of the prospective memory component than the retrospective 

memory component. The Age Group X Memory Component interaction did not reach 

statistical significance, F( 1, 125) = .26, p = .61, r|‘ = .00.

Insert Figure I about here

Insert Figure 2 about here
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Table 2. Age differences on the prospective and retrospective memory components o f the 

Name. Envelope, and Cheque tasks.

Task Young-old 
Mean (SD)

Old-Old 
Mean (SD)

Mean 
Difference j

t-test value* 
(p value)

Name:
Prospective .80 (.41) .42 (.49) .38 4.81" (< 001)
Retrospective .69 (.39) .3 7 (4 4 ) .32 4.43" (<001)

Envelope:
Prospective .88 (31 ) .72 (.45) .16 2.36' (= 02)
Retrospective 7 9 (3 1 ) .5 7 (4 1 ) .22 3.52' (= 001)

Cheque:
Prospective .94 (.21) .79 (.40) .14 2.60" (=01)
Retrospective .89 (.20) .72 (.37) .17 3 .26" (= 001)

a  set at ,008 for statistical significance. 
T-test contained 126 degrees o f freedom. 
T-test contained 127 degrees o f freedom.

Performance on the Other Cognitive Tasks

Measures o f  Attention. The young-old group (M = 113.46 seconds, SD = 23.29) 

completed the Cancel “H” task slightly faster than the old-old group (M = 122.93 seconds, 

SD = 30.00). On the Digit Span task, the young-old participants (M = 6.17, SD = 1.04) 

recalled more digits than the old-old adults (M = 5.90, SD = 1.16). A multivariate 

analysis o f variance (MANOVA) o f performance on these tasks revealed no significant age 

group effect, Wilks’ F(2, 126) = 2.36, p =  .10, Effect Size = .04.

Measures o f Executive and Other Cognitive Functions. Performance on the 

Stroop task was analyzed by a 2 (Age Group) X 4 (Trial) ANOVA with repeated
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measures on the Trial factor. Both the main effect for Age Group, F(l, 127) = 15.43, jj < 

.001, T|- = .11, and Trial, F(3, 381) = 677.30, p <  .001, rj  ̂= .84, were significant. The 

Age Group effect was due to the faster performance across the trials o f the young-old 

participants (M = 2599 85 milliseconds, SD -  447.93) compared to the old-old adults (M 

= 2979.84 milliseconds, SD = 646.02). Follow-up analyses indicated that the Trial effect 

was due to the slower performance of participants on Part III compared both to Part I, 

1(128) = 18.41, p < .001, and Part II, t(128) = 18.82, p < .001. Participants also took 

longer to complete Part IV compared to Part 1,1(128) = 26.52, p < .001, Part II, 1(128) = 

26.80, p <  .001, and Part III, 1(128) = 23.16, p <  .001 (see Table 3).

The repeated measures ANOVA also revealed a significant Age Group X Trial 

interaction, F(3, 381 ) = 9.55, p < .001, r)’ = .07. Follow-up univariate tests were 

conducted with a set at .01 for significance. On Part I, the young-old group was 

significantly faster than the old-old group, F( 1, 127) = 7.23, p < .01. The performance of 

both groups on Part 11 was not statistically different, F(l, 127) = 3.89, p = .05. On both 

Parts III, F(l, 127) = 12.39, p < .001, and IV, F(l, 127) = 12.93, p < .001, the young-old 

group were faster than the old-old group (see Table 3). The Age X Condition interaction, 

therefore, was due to the increasingly slower performance o f the oldest group across the 

four conditions compared to the younger group (see Figure 3).

Table 3. Performance fin milliseconds) on the trials o f the Stroop Task.

Trial Young-old 

Mean (SD)

Old-Old

Mean (SD)

All Participants 
Mean (SD)

I 423.15 (77.26) 458.57 (71.09) 439.35 (76.30)

n 423.81 (75.24) 448.52 (65.34) 435.11 (71.69)

m 619.31 (127.00) 717.83 (188.99) 664.37(165.25)

rv 1133.57 (291.03) 1354.91 (406.00) 1234.81 (364.15)
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Insert Figure 3 about here

A 2 (Age Group) X 3 (Trial) ANOVA, with repeated measures on the Trial factor, 

for performance on the Picture Stroop task revealed significant main effects for Age 

Group, F(l, 127) = 21.82 , 1 2  < .001, ri- =, 15 and Trial, F(2, 254) = 463.07, p < .001, T]- = 

.79. The Age Group factor was due to the overall slower performance o f the old-old 

group (M = 2701.95 milliseconds, SD = 409.18) compared to the young-old group (M = 

2318.39 milliseconds, SD = 522.99). For the follow-up analyses to delineate the Trial 

effect, a was set at .02 for statistical significance. The Trial effect was due to the 

participants requiring significantly more time to complete Part 1 than Part II, t(128) = 

20.37, p < .001, but less time compared to Part 111, t( 128) = 10.90. p < .001. Overall, 

participants required less time to complete Part 11 compared to Part 111, 1(128) = 28.32, p

< .001 (see Table 4).

A significant Age Group X Trial interaction was also observed, F(2, 254) = 5.91, p

< .01, t |“ = 04. For the follow-up univariate tests, a was set at .02 for statistical 

significance. On Part 1, the young-old participants were significantly faster than the old- 

old adults, F (l, 127) = 17.79, p < .001. On Part II, the groups were faster compared to 

Part I, but the young-old group still required significantly less time than the old-old group, 

E(l, 127) = 5.80, p = .02. The difference in times required to complete Part II for the two 

age groups just reached statistical significance. On Part III, the old-old participants 

required significantly more time than the young-old group, F(l, 127) = 14.60, p < .001 

(see Table 4; see Figure 4).
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Table 4. Performance fin milliseconds^ on the trials o f the Picture Stroop Task.

Trial Young-old 

Mean (SD)

Old-Old 

Mean (SD)

All Participants 
Mean (SD)

1 796.01 (200.00) 965.25 (255.20) 873.42 (241.47)

11 483 57(108.17) 530.56 (112.89) 505.06 (112.41)

III 1038.80 (220.35) 1206.14(276.93) 1115.34 (260.63)

Insert Figure 4 about here

Scores on the two verbal fluency tasks, FAS and Animals, were entered into a 2 

(Age Group) X 2 (Trial) ANOVA, with repeated measures on the Trial factor. Results 

revealed a main effect for Age Group, F( 1, 127) = 7.84, g <  .01, ti" = .06, and Trial, F(I, 

127) = 316.98, j2 < .001, T]- = 71. The young-old adults (M = 29.75, SD = 6.10) 

generated significantly more words in the two fluency tasks than the old-old adults (M = 

26.74, SD = 6.09). The main effect for Trial was due to the greater number o f words 

generated on the Animals task (M = 17.08, SD = 3.85) than the FAS task (M = 11.30, SD 

= 3.38). The Age Group X Trial interaction was not significant, F( 1, 127) = . 10, jj = .75,

T\̂  = .00.

Scores on the Similarities, Comprehension, Block Design, and Digit Symbol 

subtests o f the WAIS-R were entered into a MANOVA. A significant Age Group effect 

was observed, Wilks’ F(4, 124) = 4.70, g  < .001, Effect Size = 1 3 . To delineate the age 

effect, follow-up univariate tests were conducted, with a set at .01 for statistical 

significance. There was a significant difference observed between the two age groups on 

Block Design, F(l, 127) = 11.11, g < .001, Digit Symbol, F( 1,127) = 12.02, p < .001, and 

Similarities, F (l, 127) = 7.55, g < .01. On these three subtests, the young-old adults
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obtained higher scores than the old-old adults. Scores on the Comprehension subtest were 

not statistically different for the two age groups, F( 1, 127) = 5,02, = .03 (see Table 5).

Table 5. Performance on the Similarities. Comprehension. Block Design, and Digit 

Symbol subtests o f the WAIS-R.

Task Young-old 

Mean (SD)

Old-Old

M ean^SD)

Similarities 21.06 (5.29) 18.12(8.83)

Comprehension 19.29 (4.88) 17.33 (5.00)

Block Design 29.01 (9.59) 23.48 (9 16)

Digit Symbol 40.87 (9.04) 34.57 (11.59)

Lastly, time required to complete the Cards task was entered into an ANOVA. 

Results revealed a significant Age Group effect, F( I, 127) = 16.71, p < .001, q- = . 12.

The young-old (M = 106.15 seconds, SD = 16.88) adults required less time to complete 

the task compared to the old-old adults (M = 123.45 seconds, SD = 30.28).

Retrospective Memory Measures. Three scores were calculated for the RAVLT : 

(a) average score of Trials 1 through 5 for List A, (b) score on Trial 6 for List A (delayed 

recall), and (c) score on Trial 1 for List B (interference trial). A 2 (Age Group) X 3 

(Trial) ANOVA, with repeated measures on the Trial factor, was performed. A main 

effect for Trial was observed, F(2, 254) = 288.82, p < .001, q- = .70. Follow-up t-tests, 

with a  set at .02 for statistical significance, were run to further delineate this effect. The 

participants recalled significantly more words on Trial 6 for List A (M = 9.76, SD = 3.13) 

compared to both the average o f Trials 1 through 5 (M = 9.21, SD = 2.05), 1(128) = 3.02, 

p < 0 1 ,  and Trial 1 of List B (M = 5.03, SD = 1.86), t(l28) = 17.45, p  < .001. The 

participants’ performance on these latter two trials also differed significantly, 1(128) =
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24.57, j2 < .001. The main effect for Age Group, F(l, 127) = 3.61, p = 06, n" = 03, and 

the Age Group X Trial interaction, F(2, 254) = .09, p = .92, ry = .00, were not significant.

On the BCR and BVRT, the young-old adults (M = 8.71, SD = 1.47; M  = 13.06, 

SD = 1.99) obtained higher scores than the old-old participants (M = 8.19, SD = 1.59; M 

= 12.70, SD = 2.10). A MANOVA, however, indicated that the differences between the 

two age groups were not significant, Wilks’ F(2, 126) = 2.08, p = . 13, Effect Size = .03.

Relationship Between Prospective Memory and the Cognitive Tasks

Pearson correlations were run to examine the relationship between prospective 

memory functioning and the cognitive variables. The correlations were run for the entire 

sample, as well for each age group in order to examine whether there were differences in 

the patterns o f relationships between prospective memory and other cognitive functions. 

Prospective memory was defined two ways. First, correlations were carried out using the 

proportion correct for each of the four prospective memory tasks. That is, both the 

memory for the intended action at the appropriate time and the content o f the action were 

included in these scores (referred to as the “total prospective memory score”). Previous 

research on prospective memory has typically used such a composite or total prospective 

memory score. Second, only memory for the intended action at the appropriate time for 

each o f the three prospective memory tasks, namely Name, Envelope, and Cheque, were 

correlated with the cognitive variables. This method o f deriving scores on the tasks is 

referred to as the “prospective memory component.” The prospective memory component 

scores may be a purer measure o f prospective memory compared to the total score where 

both prospective and retrospective components are included. The correlations are 

presented in Table 6, with the significance level in brackets beneath each r value.
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Table 6. Correlations between prospective memory and the other cognitive tasks.

Cognitive Task Total Prospective 
Memory Score

Prospective Memory 
Component Only

All Young-Old Old-Old All Young-Old Old-Old

A tten tion  
Cancel H - 26 -.16 -.24

1

-.23 - 19 -.17
(.01) (.20) (.07) (.01) (.11) (21)

Digit span ,18 .09 .20 .17 .06 .20
(.05) (.46) (.14) (.05) (.64) (.13)

Executive  Hr Other
Stroop'* -.30 -.12 -.25 -.24 -.09 -.18

(.001) (.34) (06 ) (.01) (.47) (.18)

Picture Stroop"* -.37 - 2 4 -.26 -.30 -.22 -.19
(.001) (05) (.05) (.001) (.07) (.15)

Card Sorting -.26 -.20 -.11 -.18 -.19 -.02
(.05) (.10) (.42) (.05) (.13) (.90)

Similarities .22 .17 .12 .20 .15 .12
(.01) (.17) (.37) (.05) (.23) (.38)

Comprehension .21 .10 .19 .10 -.07 .12
(.05) (.42) (15) (.26) (.58) (.37)

B lock Design .32 .22 .25 ,24 .13 .19
(.001) (.06) (.06) (.01) (.27) (.15)

Digit Symbol .34 16 31 .27 .16 .21
(001) (.20) (.05) (.01) (.20) (.12)

FAS .42 .36 .40 .38 .32 .36
(.001) (.01) (.01) (.001) (.01) (.01)
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Cognitive Task Total Prospective 
Memory Score

Prospective Memory 
Component Only

Ail Young-Old Old-Old All Young-Old Old-Old

Animals .33 .19 .37 .36 .25 .39
(.001) (.13) (.01) (.001) (.05) (.01)

Retrospective Memnrv
Rey Trials US'" .26 .13 .26 .19 .10 .17

(01) (.30) (.05) (.05) (.40) (20)

Rey Delayed .27 19 .29 .20 06 .25
(01) (.12) (.05) (.05) (.60) (.05)

Rey Trial B .22 .09 ,28 .12 .01 .14
(01) (.47) (.04) (.01) (.95) (.28)

Time to complete all trials o f the Stroop were averaged. 
Performance across all trials o f the Picture Stroop were averaged. 
Number recalled across the trials were averaged.

There was a negative relationship between both prospective memory scores and 

the Cancel H task indicating that faster times on the task were associated with better 

performance on the prospective memory tasks. Similarly, better performance on the Digit 

Span task was associated with better performance on the prospective memory tasks. 

Although significant, the correlations were small.

The tasks that measured executive functions were positively related to the 

prospective memory scores. For the timed tasks, namely Stroop, Picture Stroop, and 

Card Sorting, faster times were associated with better scores on the prospective memory 

tasks. Higher scores on the Similarities, Block Design, and Digit Symbol subtests o f the 

WAIS-R also were associated with better scores on the prospective memory tasks. The 

Comprehension subtest o f the WAIS-R, however, was only related to the total prospective 

memory score and not the prospective memory component. Both tests o f verbal fluency, 

FAS and Animal Naming were most strongly correlated with the two measures o f 

prospective memory.
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Three scores were derived for the RAVLT: (a) average o f Trials I through 5 on 

List A (Tl A-T5A), (b) recall on the delay trial (T6A), and (c) recall on the intrusion trial 

(TIB). All three o f these measures of retrospective memory were positively related to the 

total prospective memory score. The prospective memory component, however, 

demonstrated a weak relationship with the average o f Trials 1 through 5 and the Delay 

Recall trial.

The pattern o f correlations between the age groups were also examined. To test 

whether the difference between the correlations were significant, Fisher r-to-z 

transformations (Steiger, 1980) were computed. To reach statistical significance at p <

.05, the difference in r between the two groups had to be at minimum .36. The largest 

difference observed, however, was . 19 and therefore none of the correlations between the 

young-old and old-old groups reached statistical significance.

Lastly, hierarchical regression analyses were run to explore the role of the cognitive 

tasks in the prospective memory component (averaged across the three tasks was used as 

the dependent variable) and the total prospective memory score. Two models were tested 

for each dependent variable. For each model, three blocks o f variables were entered 

according to cognitive complexity. The first model involved entering the least cognitively 

complex variables in the first block, the attention measures, followed by the retrospective 

memory variables in the second block, and entering the most cognitively complex 

variables, the executive tasks, in the last block. For the second model, the blocks were 

entered according to the most cognitively complex variables to the least cognitively 

complex. The block of attention measures was comprised of the Cancel H, Digit Span, 

and Digit Symbol tasks. The retrospective memory measures included the BCR, BVRT, 

Rey TIA -T5A  Rey T6A, and Rey TIB. The block o f executive measures included the 

FAS, Animal Naming, Card Sorting, Stroop, Picture Stroop, Blocks, and Similarities tests.

The first set o f regression analyses used the prospective memory component as the 

dependent variable. The attention variables, entered as the first block, accounted for 9% 

o f the variance (F(3, 123) = 3.88, p < .01) but none o f the standardized beta weights for
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the individual task reached significance. The retrospective memory variables, entered as 

the second block, accounted for an additional 2% of the variance, but the omnibus was not 

significant (F(8, 118) = 1,86, g > .05). The inclusion o f the third block of variables, the 

tasks o f executive function, accounted for an additional 15% o f the variance above the 

attention and retrospective memory measures (F(15, 111) = 2.53, p < .01). The FAS task 

was the only task to obtain significance (see Table 7). In contrast, for Model 2 the 

executive tasks were entered as the first block of the hierarchical regression analysis, the 

retrospective memory variables as the second, and the attention tasks were entered as the 

final block. The executive variables accounted for 22% o f the variance (F(7, 119) = 4.83, 

p < .001). Both the FAS (B = .24; 1 = 2.34, p < .05) and Animal Naming (B = .20; 1 = 

1.97, p < .05) tasks reached significance. The addition o f the retrospective memory 

measures in the second block accounted for an additional 3% o f the variance (F( 12, 114)

= 3.13, p < .001 ) although none of the individual tasks reached significance. Lastly, the 

inclusion of the attention variables accounted for an additional 1% of the variance in the 

prospective memory component above that accounted for by the executive and 

retrospective memory measures (E( 15, 111) = 2.53, p < .01). None o f the individual 

attention measures reached statistical significance.
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Table 7. Standardized beta weights for the regression analyses o f the prospective memory 

component.

Standardized Beta 
Weights

t Significance 
of t

Model 1
Block 1: attention

Cancel H -.07 -.63 .53
Digit Span .09 1.01 .31
Digit Symbol .20 1.81 .07

Block 2: memory acicieJ
Cancel H -.06 -.51 .61
Digit Span .11 1.21 .23
Digit Symbol .19 1.59 .12
BCR 10 1.00 .32
BVRT -.09 -.84 .40
RAVLT TA5 -.04 -.26 .80
RAVLT TA6 .11 .78 .44
RAVLT TBl 00 .05 .96

Block 3: executive aciJed
Cancel H -08 -.57 .57
Digit Span .05 .57 .57
Digit Symbol .06 .47 .64
BCR .05 .45 .65
BVRT - 16 -1.59 .12
RAVLT TA5 -.08 - 54 .59
RAVLT TA6 .11 .86 .39
RAVLT T B 1 .03 .33 .74
Animal Naming .20 1.85 .07
FAS .23 2.09 .04
Card Sorting .18 1.28 .20
Picture Stroop - 16 -1.31 .19
Stroop .05 .35 .73
Block Design .19 1.87 .06
Similarities -.02 - 18 .86
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Standardized Beta 
Weights

t Significance 
of t

Model 2.
Block I: executive

FAS .24 2.36 .02
Animal Naming .20 1.97 .05
Card Sorting 15 1.30 .20
Picture Stroop -. 16 -1.32 .19
Stroop .00 .02 .99
Block Design .16 1.80 .07
Similarities -.02 - 17 .87

Block 2: memory atklecl
FAS ,25 2.41 .02
Animal Naming .20 1.87 .06
Card Sorting .11 .95 .34
Picture Stroop -.15 -1.24 .22
Stroop -3.71 -.00 .99
Block Design 19 2.03 .04
Similarities -.01 -.12 .91
BCR 05 .48 .63
BVRT -.16 -1.59 .12
RAVLT TA5 -06 -.42 68
RAVLT TA6 11 .87 .39
RAVLT TB 1 .04 .38 .71

Block 3: attention added
FAS .23 2.09 04
Animal Naming .20 1.85 .07
Card Sorting 18 1.28 .20
Picture Stroop -.16 -1.31 .19
Stroop .05 .35 .73
Block Design .19 1.87 .06
Similarities -.02 -.18 .86
BCR .05 .45 .65
BVRT -.16 -1.59 .12
RAVLT TA5 .08 -.54 .59
RAVLT TA6 .11 .86 .39
RAVLT TB 1 .03 .33 .74
Digit Symbol .06 -.57 .64
Cancel H -.08 .57 .57
Digit Span .05 .41 .57
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The same set o f regression analyses were carried out using the total prospective 

memory score as the dependent variable. In the first analysis, the attention variables were 

entered in the first block. They accounted for 12% of the variance (F(3, 123) = 5.74, p < 

.001), with the Digit Symbol task reaching statistical significance (see Table 8). The 

retrospective memory measures, entered in the second block, accounted for an additional 

4% o f the variance (£(8, 118) = 2.82, p < .01). None of the individual retrospective 

memory tasks reached statistical significance. The executive tasks accounted for an 

additional 14% of the variance above the attention and retrospective memory measures 

(F(15, 111) = 3.16, p < 001). Both the FAS and the Block Design tasks reached 

statistical significance. In Model 2, the blocks were entered in the reverse order. The 

executive measures, the first block to be entered, accounted for 26% of the variance in the 

total prospective memory score (£(7, 119) = 6 12, p < 001). Both the FAS and Block 

Design tasks reached statistical significance. The retrospective memory measures 

accounted for an additional 4% of the variance (£(12, 114) = 4.02, p < .001) and the 

attention measures accounted for 1% of the variance (£(15, 111) -  3 .16, p < .001) above 

that accounted for by the executive and retrospective memory measures. For the last two 

blocks, none o f the standardized beta weights for the individual tests reached statistical 

significance.
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Table 8. Standardized beta weights for the regression analyses o f the total prospective 

memory score.

Standardized Beta 
Weights

t Significance 
of t

Model 1.
Block I: attention

Cancel H -.06 -.53 .60
Digit Span ,09 .95 .35
Digit Symbol .27 2.53 .01

Block 2: memory added
Cancel H -.01 - 11 .91
Digit Span .11 1.18 .24
Digit Symbol 22 1.89 .06
BCR 11 1.05 .29
BVRT .01 .14 .89
RAVLT TA5 -.08 -.56 .58
RAVLT TA6 .16 1.19 .24
RAVLT TB 1 .08 .73 .46

Block 3: executive added
Cancel H -.01 -.05 .96
Digit Span .04 .42 .67
Digit Symbol .04 .35 .72
BCR .05 56 .58
BVRT -.08 -81 .42
RAVLT TA5 -.13 -.88 .38
RAVLT TA6 .17 1.32 .19
RAVLT TBl .12 1.22 .22
Animal Naming .06 .60 .55
FAS .28 2.63 .01
Card Sorting .11 .80 .43
Picture Stroop -.22 -1.86 .07
Stroop .05 .36 .72
Block Design .21 2.19 .03
Similarities -.02 -.17 .87
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Standardized Beta 
Weights

t Significance 
of t

Model 2.
Block 1: executive

Animal Naming .09 .89 .37
FAS .28 2.82 .01
Block Design .22 2.46 .02
Similarities -.02 -.24 .81
Card Sorting .08 .70 .49
Picture Stroop -.22 -1.92 .06
Stroop .02 .18 .85

Block 2: memory added
Animal Naming .06 .60 .55
FAS .29 2.92 .00
Block Design .22 2.40 .02
Similarities -0 2 -.17 .87
Card Sorting .08 .69 .49
Picture Stroop -.22 -1.86 .07
Stroop .03 .25 .80
RAVLT TA5 .13 1.29 .20
RAVLT TA6 .16 1.33 .19
RAVLT TBl -.12 -.82 .41
BCR .05 .55 .58
BVRT -.08 -.84 .40

Block 3: attention added
Animal Naming .06 .60 .55
FAS .28 2.62 .01
Block Design .21 2.19 .03
Similarities -.02 -.17 .87
Card Sorting .11 .80 .43
Picture Stroop -.22 -1.86 .07
Stroop .05 .36 .72
RAVLT TA5 .12 1.22 .22
RAVLT TA6 .17 1.32 .19
RAVLT TBl -.13 -.88 .38
BCR .05 .56 .58
BVRT -.08 -.81 .42
Cancel H -.01 -.05 .96
Digit Span .04 .42 .67
Digit Symbol .04 .35 .72
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Brief Discussion

The goals o f Study I were threefold. The first goal was to examine event-based 

prospective memory in a sample o f healthy, community-dwelling, older adults. The 

second goal o f this study was to examine the differential performance on the prospective 

and retrospective memory components o f  the prospective memory tasks. Lastly, the third 

goal was to explore the relationship between prospective memory and attention, executive 

functions, and retrospective memory.

Across the four prospective memory tasks, the young-old adults performed 

significantly better than the old-old group. In fact, the scores o f the younger group were, 

on average, nearly a third higher than the scores of the older group. The results also 

indicated that the performance across the four tasks was not similar, with participants 

obtaining the poorest scores on the last task, the Depositing Envelope task. No 

interaction, however, was observed between age and prospective memory task. It is 

important to note that on each of the prospective memory tasks, a range o f scores was 

possible. This prevented ceiling and floor effects, commonly observed in other studies of 

prospective memory, thereby lowering variability and influencing the statistical analyses.

The prospective memory tasks used in this study were event-based. That is, the 

participants were requested to complete a specific action after completing one of the other 

cognitive tasks. Previous research has demonstrated that older adults usually perform 

equal to younger adults (i.e., college-aged students) on event-based prospective memory 

tasks (e.g., Einstein & McDaniel, 1990). An important factor, however, is the kind of 

concurrent task that participants are asked to perform as a distractor task for the 

prospective memory task. When the two tasks are similar (e.g., both require verbal 

processing), age differences are typically not observed. When there is a low degree o f 

linkage between them, however, age differences in favour o f younger adults appear (Park 

et al., 1997). In the present study, the prospective memory tasks involved recalling verbal 

information (e.g., amount to be written on a cheque) whereas the distractor tasks involved
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attentional (e.g.. Cancel H) and executive (e.g., Cards) tasks. Thus, the four prospective 

memory tasks used in this study appear to have a low degree o f compatibility with the 

distractor tasks. The poorer performance of the old-old adults compared with the young- 

old adults in this study, then, are consistent with the Park et al. (1997) position and may 

be attributable to the low linkage between the two types o f tasks.

The second goal o f Study I was to examine the differential performance on the 

prospective and retrospective memory components o f the prospective memory tasks. 

Participants were scored on whether they knew that an action was to be carried out at a 

specific time, the prospective memory component of the task, and what specifically was to 

be done, the retrospective memory component o f the task. This memory component 

breakdown was only possible for three o f the tasks, namely the Name, Envelope, and 

Cheque tasks. Results indicated that the participants obtained higher scores on the 

prospective memory component than the retrospective memory component. Participants 

recalled 77% o f the intended actions whereas they recalled only 69% of the information. 

Interestingly, a three-way interaction between age, task, and memory component was 

observed. Across both memory components, the young-old participants obtained higher 

scores than the old-old adults. On both the Envelope and Cheque tasks, the difference 

between the two groups was greater for the retrospective memory component. On the 

Name task, however, the greatest disparity was observed on the prospective memory 

component. It is important to note, however, that a direct comparison between the 

prospective and retrospective memory components may be problematic. That is, it is not 

possible to determine whether the two components are equal with regard to relative 

difficulty level and scaling (i.e., how the content is measured).

To date, few studies have examined the differential performance of prospective 

and retrospective memory components on prospective memory tasks. The results of 

Study I suggest that the failure to recall what specifically is to be done, that is a failure o f 

retrospective memory, may lead to prospective memory failures in everyday life for older 

adults. That is, when older adults do not complete a prospective memory task, it may be
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because they forgot what they had intended to do even if they remembered that something 

was to be done. Moreover, there is a substantial body of evidence that shows that 

retrospective memory abilities decline with age (e.g., Craik, 1993). As Study I was 

archival data, it was not possible to conduct an analysis of the specific errors made by the 

participants for either memory component in order to further delineate this finding.

The third goal o f the study was to examine the relationship between prospective 

memory and other cognitive functions. Both correlations and regression analyses were 

conducted. Using absolute numbers, the correlations with the attention tasks ranged 

between r = . 18 and r = .26 for the total prospective memory score and between r = . 17 

and r = .23 for the prospective memory component method. Similarly, coirelations 

between the retrospective memory tasks and the prospective memory tasks ranged 

between r = . 19 and r = .27 for the total prospective memory score and between r = 1 8  

and r = .20 for the prospective memory component. In contrast, higher correlations were 

observed between the tasks o f executive functioning and prospective memory as they 

ranged between r = .21 and r = .42 for the total prospective memory score and r = . 18 and 

r = .38 for the prospective memory component. The correlational analyses, then, 

demonstrated that the prospective memory tasks were more strongly related to the 

measures o f  executive functioning as compared to measures o f attention and retrospective 

memory. There was no significant difference in the pattern o f correlations between the 

young-old and old-old groups.

The results o f the regression analyses indicated that performance on the both the 

prospective memory component and the total score was best accounted for by the 

executive tasks. When the executive measures were entered into either the first or third 

blocks o f  the two regression models tested, they accounted for a significant proportion o f 

the variance. When entered first, the executive measures accounted for 22% of the 

variance o f the prospective memory component score and 26% o f the variance in the total 

prospective memory score. When the executive measures were entered as the last block, 

they accounted for an additional 15% and 14% o f the variance in the prospective memory
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component and total score, respectively. Specifically, the verbal fluency and Block Design 

tasks had the highest standardized beta weights. In contrast, the inclusion of the attention 

and retrospective memory variables, alone or combined, accounted for, at most, 16% of 

the variance in the prospective memory tasks. When the attention and retrospective 

memory tasks were entered into the model after the inclusion o f the executive measures, 

they accounted for only an additional 4% of the variance for both the prospective memory 

component and total score. These results indicate that in older adults prospective memory 

is better related to measures o f executive functioning than other cognitive abilities, 

including retrospective memory.

In sum, the results o f Study I show old-old adults perform more poorly than 

young-old adults on measures o f event-based prospective memory when there is a low 

degree o f compatibility between the distract and the prospective memory tasks. Both 

groups o f adults performed better on the prospective memory component o f the 

prospective memory tasks than the retrospective memory component. Lastly, prospective 

memory functioning was related to measures o f executive abilities and not attention or 

retrospective memory.

Study II was designed to examine self-reported prospective memory functioning in 

older adults using a brief self-report questionnaire, the PROMSQ. The psychometric 

properties o f this measure were also evaluated. Lastly, the relationship between 

performance on tasks o f attention, executive functioning, and retrospective memory and 

self-reported prospective memory were explored.
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Chapter Three

Study II: Self-Reported Prospective Memory in Older Adults

Overview

The primary goal o f the second study was to evaluate the PROMSQ, a self-report 

questionnaire o f  memory failure, including prospective memory, in a sample o f  older 

adults. Specifically, the study examined the (a) the psychometric properties, including the 

reliability and validity, o f the PROMSQ, in older adults, and (b) the relationship between 

self-reported memory functioning, including prospective memory, and performance on 

tasks o f retrospective memory, attention, and executive functioning.

The data for the second part o f the project were obtained from the second wave of 

testing of the CSHA study. Permission was obtained from the Vancouver and Victoria 

Centre for use o f their data.

Method 

Participants

The participants for this study were obtained from the second wave o f testing of 

CSHA. Five years after their initial participation in CSHA as described in the Study One, 

the participants were again contacted and asked to participate in the second wave of 

testing. A number o f the participants, therefore, were tested during both the initial and 

second phase o f CSHA.

A total o f 537 individuals completed the PROMSQ. They ranged in age from 70 

to 99 years (M = 78.79, SD = 6.13). The total years o f education for the sample ranged 

between 3 and 25 (M = 11 85, SD = 3 .30). Because some o f the analyses were 

conducted with a subset o f the sample, as described in the Procedure Section, the
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demographic information of this group was compared to the larger sample to determine 

whether there were any differences between the two groups (see Table 9). The only 

significant difference between the two groups was that the group that received the full 

neuropsychological battery was older than the group of participants that received only the 

screening measures. Because the groups were similar, the following analyses did not 

distinguish between the two groups unless otherwise stated.

Table 9. Demographic differences between participants receiving the full test battery and 

those receiving only the screening measures.

Participants with full 
test battery

Participants with 
screening measures 

only

Significance

Sample size 93 444 '

Age (yrs) 82.48 (7.03) 77.91 (5.55) t(479) = 6.76, j2< .001

Education (yrs) 11.95 (3.19) 11 .39(3 .72) 1(479) = 1.50, p >  .05

Gender (M:F) 33.3% :66.7% 23.4% ;64.0% X‘ =  1 .5 8 ,e > .0 5

* Demographic information was missing for 56 o f the participants in the group who 
received only the screening measures.

Materials

All participants received a screening battery that consisted o f the PROMSQ, 3 MS. 

and a questionnaire o f general background information. As described in the Design and 

Procedure Section, a select number o f  participants were asked to complete a 

neuropsychological batteiy in a second session. This battery included tests that measured 

attention, retrospective memory, executive functions, and other cognitive functions. Many 

o f the tests are the same as those administered in Study One. For a comparison of tests 

that were administered to the participants across the three studies, refer to Appendix D.
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The following tests were administered to the participants in this study.

Attention Tasks

WAIS-R Digit Span Forward Subtest (Digit Span). The Digit Span subtest (Wechsler, 

1981) is a measure o f attention for verbally-presented information (Shum, McFarland, & 

Bain, 1990). Series o f digits, which increase in length with each subsequent pair o f trials, 

were presented to the participant for immediate recall. The test was discontinued when 

the participant has failed both trials o f a pair. One point was given for each trial correctly 

recalled. The total score was then converted to a scaled score based on same-age 

normative data.

The reliability o f the Digit Span subtest has been evaluated with the test-retest 

method. After an interval o f approximately one year. Snow et al. (1989) found that this 

subtest is moderately reliable (r = .66). Ryan et al. (1992) also observed moderate 

reliability (r = .77), with the duration o f testing occasions varying between 30 and 155 

days.

Cognitive and Executive Function Tasks

Token Test. The Token Test is a brief screening measure o f verbal comprehension 

(Spreen & Strauss, 1997) and is sensitive to subtle impairments in receptive language 

(Samo, 1986; Spellacy & Spreen, 1969). The original version o f the test (De Renzi & 

Vignolo, 1962) has been modified into a shorter version by several researchers. This 

study used the Benton and Hamsher (1989) version o f the test. Only half o f the 22 items 

were administered. The test included 20 coloured tokens, comprised o f 5 colours (yellow, 

red, black, green, and white), two sizes (small and large), and two shapes (circles and 

squares), that were placed in front o f the participant in a fixed order. The participant was 

asked to complete a series o f commands (e.g., touch all the squares except the green one)

Prospective Memory Functioning in Older Adults



______________________________________________________________________________ Page 69

that increase in complexity. Commands that were correctly executed on the first trial 

receive two points and one point for the second trial. Performance was measured by 

calculating the total number o f  points. A suggested cut-off score for normal performance 

has been published for an adult population (Spreen & Strauss, 1987).

Controlled Word Association Test fFAS). The FAS was initially developed by Benton 

and Hamsher (1976) as a measure o f verbal fluency. A more detailed description of the 

measure can be found in the Materials Section of Study I.

Animal Naming. Animal naming is another measure of verbal fluency. A more detailed 

description o f the measure can be found in the Materials Section o f Study I.

WAIS-R Block Design Subtest (Block Design). The Block Design subtest (Wechsler,

1981) is a measure o f visuospatial organization (Lezak, 1983). A more detailed 

description of the measure can be found in the Materials Section o f Study I.

WAIS-R Comprehension Subtest (Comprehension! The Comprehension subtest of the 

WAIS-R (Wechsler, 1981) measures social knowledge and judgement (Lezak, 1983). A 

more detailed description o f this task can be found in the Materials Section o f Study I.

WAIS-R Digit Svmbol Subtest (Digit SymbolV The WAIS-R Digit Symbol subtest 

(Wechsler, 1981) is a measure o f psychomotor performance, sustained attention, and 

visuomotor coordination (Lezak, 1983). A more detailed description o f the measure can 

be found in the Materials Section o f Study I.

WAIS-R Similarities Subtest fSimilaritiesV The Similarities subtest (Wechsler, 1981) 

measures verbal concept formation and general intellectual abilities (Lezak, 1983). A 

more detailed description o f the task can be found in the Materials Section o f Study 1.
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Retrospective Memory Tasks

Benton Visual Retention Test rBVRTV The BVRT (Benton, 1974) is used as a measure 

o f visual memory and visual perception. A more detailed description o f the task can be 

found in Materials Section o f Study I.

Buschke Cued Recall (BCRV The BCR (Buschke, 1984; Tuokko & Crockett, 1989) 

measures verbal learning and memory (both immediate and delayed recall). A more 

detailed description o f the task can be found in the Materials Section o f Study I.

Rev Auditorv Verbal Learning Test CRAVLT). Like the BCR, the RAVLT assesses 

verbal learning and memory (Rey, 1964). A more detailed description of the task can be 

found in the Materials Section o f Study I.

Wechsler Memory Scale Information Subtest (Information). The Information subtest o f 

the WMS (Wechsler, 1974) contains a series o f questions regarding personal and general 

information. Wechsler ( 1987) asserts that this subtest is a measure o f long-term memory. 

Only 6 o f the 15 questions were administered to participants. Performance was 

determined by the total number o f correct responses.

Prospective Memory Tasks

Prospective Memory Screening Questionnaire (PROMSQ). The Prospective Memory 

Screening Test (PROMS) was developed by Sohlberg and Mateer (1989) as a 

comprehensive measure o f prospective memory. The PROMS includes a questionnaire 

(PROMSQ), administered as one o f the distractor tasks, that queries participants about 

retrospective and prospective memory failures as well as strategies used to overcome 

them. The questionnaire is comprised o f  two parts. Part I queries participants about their
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perception o f  their abilities regarding six theorized components o f retrospective and 

prospective memory. The six memory components include (a) anterograde episode 

memory as queried by questions o f experiential recall o f recent events; (b) anterograde 

semantic memory as described by questions o f recall o f newly learned information; (c) 

retrograde episodic memory as queried by the items regarding experiential recall o f pre

injury events; (d) retrograde semantic memory as measured by the items regarding recall 

o f information acquired pre-injury; (e) working memory as queried by the questions o f the 

ability to hold and manipulate information; and (f) prospective memory as measured by the 

items regarding the ability to remember to perform future actions (Mateer, Sohlberg, & 

Crinean, 1987). Part II queries participants about compensatory strategies that they might 

use to aid recall. Only Part 1 (see Appendix E) o f the PROMSQ was administered to 

participants. Part 1 requires the participants to rate their own memory failures on a 5- 

point Likert Scale. A total score is computed by summing responses to the items. A 

higher score reflects higher self-perceived memory functioning.

The factor structure o f the PROMSQ has been examined in adults with and 

without closed head-injury (Mateer et al., 1987). Results o f this study indicated that the 

PROMSQ is comprised o f four factors, which Mateer et al. (1987) have labelled as 

follows: (1) attention/prospective memory, (2) retrograde memory, (3) anterograde 

memory, and (4) historic/overleamed memory. In addition, Mateer et al. (1987) found 

that the PROMSQ had good internal consistency, with alpha coefficients ranging between 

.69 and .93 between the four factors. The validity and reliability o f the PROMSQ has not 

been examined with older adults.

Design and Procedure

As described in the Participants Section, participants were administered the 

PROMSQ and the 3MS during the first session. During a second session, 

neuropsychological tests were administered to a select number o f  individuals who scored
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above the suggested cut-off score o f 50 points on the 3MS. Therefore, there were two 

groups o f participants with PROMSQ data; a group o f 93 participants also had 

neuropsychological test data whereas 444 participants only had data on the 3 MS and 

background information.

The following neuropsychological tests were administered (listed in order of 

administration) during the second testing occasion: WMS-R Information subtest, BCR, 

WAIS-R Block Design subtest, WAIS-R Similarities subtest. Token Test, WAIS-R 

Comprehension subtest, RAVLT, FAS, BVRT, Animal Naming, WAIS-R Digit Symbol 

subtest, and WAIS-R Digit Span subtest.

Results

In Study I and III, the participants were divided into two groups: young-old and 

old-old. The rationale for this was based on Neugarten (1972) and follows a long 

tradition in cognitive psychology. For Study II, however, the ages o f the participants did 

not fit with the typical definition of young-old adults as the youngest adults in this study 

were 70 years o f age. A division o f the groups into young-old and old-old, therefore, 

resulted in significantly different sample sizes which leads to a violation of the assumption 

o f homogeneity o f variance (Tabachnick & Fidell, 1989). To circumvent this, regression 

analyses were conducted using years o f age rather than age group.

Psychometric Properties of the PROMSQ

For each of the 30 items of the PROMSQ, participants make their response on a 

five-point Likert scale, with higher scores indicating better self-perceived memory 

functioning. For the entire sample, the total score on the PROMSQ was M = 81.12, SD = 

6.14, where a score o f  ISO would indicate that information was always recalled when 

required and a score o f  0 would indicate that the participant was never able to recall the
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specific information. There was no significant difference between the screening measures 

only group (M = 81.05, SD = 6.16) and the fiiil battery group (M = 81.44, SD = 6.07), 

1(535) = .55, p >  .05.

The total PROMSQ score was not related to age, r = -.05, p > .05. Correlations 

between age and total PROMSQ score were not different for the two groups (screening 

measures only group, r = -.05, p > .05; full battery group, r = -. 11, p  > .05). For the entire 

sample, the total PROMSQ score was not related to years o f education, r = -.03, p > .05, 

nor to the 3MS score, r = -.03, p  > .05. For the group that completed the screening 

measures only, there was no relationship between the PROMSQ total score and the 3MS 

score, I  = .01, p > .05, and years o f education, r = -.01, p  > .05. The correlations between 

the PROMSQ total score and the 3MS score, r = -. 15, p > .05, and years o f education, r = 

-. 11, p > .05, were stronger but still not significant.

As described in the Materials Section, Mateer et al. (1987) derived four factors 

from the questionnaire with their sample o f traumatic brain-injured patients and healthy 

controls. The factor structure o f the PROMSQ with the present sample o f older adults 

was examined with a confirmatory factor analysis. The analysis was forced to find a 

solution with four factors, using a varimax rotation. Appendix F lists the PROMSQ items 

by factor. The first factor contained 9 items. It was comprised largely o f items that 

queried prospective memory (e.g., “I miss appointments and meetings that 1 have 

scheduled.”). Factor loadings for this factor ranged between .76 and .50 (see Table 10). 

The second factor contained 12 items and was comprised o f items that inquired about 

attentional processes (e.g., “Math is hard because I can’t keep the numbers in my head ”). 

Factor loadings ranged between .65 and -.22. The third factor had four items with factor 

loadings ranging between -.61 and -.56. The items on the third factor asked about 

retrospective memory (e.g., “ I remember old T V shows ”). The fourth factor contained 

five items that pertained to autobiographical information (e.g., “I have trouble picturing 

the house(s) I grew up in.”). The factor loadings on this factor ranged between .80 and 

.42.
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Item Factor 1 Factor 2 Factor 3 Factor 4

24 .76
25 .70
20 -.69
15 .65
16 .62
17 -.58
19 .55
28 .51
29 .50

14 .65
1 .63

13 - 59
8 .59
3 -.58
18 -.57
2 .52
10 .52
21 .51
27 .47
9 -.43
5 -.22

26 -.61
12 -.60
30 .58
22 -.56

7 .80
4 -.52
6 -.52
11 .51
23 .42

To examine the internal consistency o f the factors, Cronbach’s coefficient a. was 

calculated. For the prospective memory, reliability coefficient was a  = .26. With item 20
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deleted, the reliability increased to a  = .55. The reliability o f the attention factor was low, 

with a  = -.03. With the removal o f item 14, the reliability increased to a  = -.17. The 

reliability o f the retrospective memory factor was a  = .22. With the removal o f item 30, 

the reliability coefficient increased to a  = .69. The fourth factor, the autobiographical 

factor, had a reliability coefficient o f a  = -. 15. The removal o f item 23 increased the 

reliability to a  = -.36.

Performance on the Cognitive Tasks

To evaluate age effects on the measures of attention, scores on the Digit Span 

Forward and Backward tasks were entered into a step-wise regression analysis, using age 

(in years) as the dependent variable. The overall omnibus test was significant, F(l, 85) =

11.50, p < .001. Only the Digit Span Forward task accounted for a significant portion of 

the variance (R- = 1 2 ).

A second step-wise regression analysis was run to examine possible age effects on 

the retrospective memory tasks. Again age (in years) was entered as the dependent 

variable with the following criterion variables: average o f Rey Trials 1 to 5, Rey Delayed 

Recall, Rey Trial B, and BCR Delayed Free Recall. The omnibus test was significant, F( 1, 

77) = 15.63, p < .001. The only variable to account for a significant portion o f the 

variance was the Delayed Recall trial o f the Rey task (R“ = 1 7 ) .

The Token Test and BNT, both measures o f language ability, were also entered 

into a step-wise regression analysis with age (in years) as the dependent variable. The 

omnibus test was significant, F(l, 82) = 27.81, p  < .001. Only the BNT resulted in a 

significant portion o f the variance (R^ = .25).

The last step-wise regression analysis examined age effects in the executive and 

other cognitive tasks. Again, age (in years) was entered as the dependent variable with the 

following criterion variables: FAS, Animal Naming, Similarities, Digit Symbol, 

Comprehension, and Block Design. The omnibus test was significant, E (l,7 5 ) = 38.12, p
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< .001. Age (in years) was predicted by only the Digit Symbol subtest o f the WAIS-R, 

which resulted in = .34.

Relationship Between Self-Reported Prospective Memory and Cognitive 

Functioning

To examine the relationship between self-reported prospective memory functioning 

and the role o f age (in years) and the cognitive tasks, hierarchical regression analyses were 

run for each of the four factors. The one item that showed the poorest reliability was 

removed from each o f the factors. In the first regression model, variables were entered in 

three blocks ranging from the least cognitively complex variables to the most complex 

ones. In this analyses, measures o f  attention (Digit Symbol, Digit Span Forward, and 

Digit Span Backward tests) were entered as the first block, retrospective memory tasks 

(BCR, BVRT, Rey TA5, Rey TA6, and Rey TBl tasks) were entered in the second block, 

and the third block was comprised o f the executive measures (Block Design, Similarities, 

FAS, and Animal Naming tasks). In the second regression model, the variables were 

entered in three blocks ranging from the most cognitively complex tasks to the least 

complex ones. The dependent variable for both regression analyses was the score on each 

o f the four factors.

In the first regression model, the attention measures accounted for 10% of the 

variance in the Attention factor score. The omnibus test, however, was not significant,

F(3, 66) = 2.50, p  > .05. The inclusion of the retrospective memory tasks accounted for 

an additional 11% o f the variance resulting in a significant omnibus test, F(8, 61) = 2.07, p 

= .05. Both the Digit Span Backward and RAVLT TA5 were significant (see Table 11). 

The executive measures were included in the third block o f the regression analysis. They 

accounted for an additional 3% variance in the Attention factor score. The overall 

omnibus test was not significant, £(12, 57) = 1.53, p >  .05. A second regression analysis 

was run in which the blocks o f variables were entered into the reverse order, with the
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executive measures first, retrospective memory tasks second, and then the tests o f the 

attention. The executive measures accounted for 6% o f the variance, but the omnibus test 

was not significant, F(4, 65) = .98, p  > .05. An additional 11% o f the variance was 

accounted for by the retrospective memory measures (F(9, 60) = 1.29, p > .05) whereas 

the attention tasks accounted for an additional 8% of the variance above that accounted 

for by the executive and retrospective memory tasks (F(12, 57) = 1.53, p > .05). The 

omnibus tests were not significant for the last two blocks.
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Table 11. Standardized beta weights for the regression analyses o f the PROMSQ 

Attention factor.

Standardized Beta 
Weights

t Significance 
of t

Model 1.
Block I: attention

Digit Symbol -.02 -1.29 .89
Digit Span Forward .09 .66 .51
Digit Span Backward -.35 -.2.33 .02

Block 2: memory added
Digit Symbol -.22 -1.24 .22
Digit Span Forward .11 .82 .42
Digit Span Backward -.31 -.21 .05
BCR .33 1.89 .06
BVRT .07 .48 .63
RAVLT TA5 -.59 -2.00 .05
RAVLT TA6 .44 1.63 .11
RAVLT TBl .12 .79 .43

Block 3: executive added
Digit Symbol -.24 -1.24 .22
Digit Span Forward .06 .45 .66
Digit Span Backward -.29 -1.82 .07
BCR .30 1.62 .11
BVRT .13 .85 .40
RAVLT TA5 -.54 -1.69 .10
RAVLT TA6 .41 1.49 .14
RAVLT TBl .08 .47 .64
Block Design -.12 -.79 .43
Similarities -.07 -.43 .67
FAS .19 1.03 .31
Animal Naming .01 .03 .98
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Standardized Beta 
W eights

t Significance
o f t

Model 2.
Block I: executive

Block Design -.20 -1.46 .15
Similarities -.12 -.77 .44
FAS .02 .14 .89
Animal Naming .08 .55 .59

Block 2: memory added
Block Design -.24 -1.64 .11
Similarities -.12 -.73 .47
FAS .10 .57 .57
Animal Naming -.08 -.49 .63
BCR .31 1.71 .09
BVRT .16 .97 .34
RAVLT TA5 -.47 -1.46 .15
RAVLT TA6 .26 .95 .35
RAVLT TBl .02 .12 .90

Block 3: attention added
Block Design -.12 -.79 ,43
Similarities -.07 -.43 67
FAS .19 1.03 .31
Animal Naming .01 .03 .98
BCR .30 1.62 .11
BVRT .13 .85 .40
RAVLT TA5 -.54 -1.69 .10
RAVLT TA6 .41 1.49 .14
RAVLT TBl .08 .47 .64
Digit Symbol -.24 -1.25 .22
Digit Span Backward -.29 -1.82 .07
Digit Span Forward .06 .45 .66

For the next set o f regression analyses, the Prospective Memory factor o f the 

PROMSQ was used as the dependent variable. In Model 1, the attention measures 

accounted for 15% o f the variance in the Prospective Memory factor score, F(3, 66) = 

3.82, p > .01. None o f the specific tests, however, were significant (see Table 12). The 

inclusion of the retrospective memory tasks accounted for an additional 3% o f  the
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variance. The omnibus test was not significant, E(8, 61) = 1.62, p > .05. The executive 

measures were included in the third block of the regression analysis. They accounted for 

an additional 4% variance in the Prospective Memory factor score. The overall omnibus 

test was not significant, F(12, 57) = 1.33, p > .05. In Model 2, the blocks o f variables 

were entered in the reverse order. The executive measures accounted for 17% of the 

variance, F(4, 65) = 3.24, p < .05. None o f the specific tests, however, reached statistical 

significance. An additional 2% o f the variance was accounted for by the retrospective 

memory measures (F(9, 60) = 1.51, p > .05) whereas the attention tasks accounted for an 

additional 3% of the variance above that accounted for by the executive and retrospective 

memory tasks (F(12, 57) = 1.33, p > .05). The omnibus tests were not significant for the 

last two blocks.
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Table 12. Standardized beta weights for the regression analyses o f  the PROMSQ 

Prospective Memory factor.

Standardized Beta 
Weights

t Significance
oft

Model 1.
Block 1: attention

Digit Symbol -.19 -1.46 .15
Digit Span Forward -.02 -.16 .87
Digit Span Backward -.23 -1.61 .11

Block 2: memory added
Digit Symbol -.08 -.47 .64
Digit Span Forward -.00 -.02 .98
Digit Span Backward -.21 -1.36 .18
BCR .00 .02 .99
BVRT -.12 -.80 .43
RAVLT TA5 -.10 -.33 .74
RAVLT TA6 -.01 -.04 .97
RAVLT TBl -.05 -.29 .77

Block 3: executive added
Digit Symbol .00 -.01 .99
Digit Span Forward -.00 -.01 .99
Digit Span Backward -.23 -1.43 .16
BCR -.08 -.40 .69
BVRT -.09 -.58 .57
RAVLT TA5 .04 -.13 .90
RAVLT TA6 -.08 -.28 .78
RAVLT TBl .01 .05 .96
Block Design .03 .18 .86
Similarities -.18 -1.19 .24
FAS -.20 -1.00 .32
Animal Naming .18 1.06 .29
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Standardized Beta 
W eights

t Significance
o f t

Model 2.
Block I: executive

Block Design -.07 -.58 .57
Similarities -.22 -1.63 .11
FAS -.25 -1.66 .10
Animal Naming .06 .46 .65

Block 2: memory added
Block Design -.02 -.16 .87
Similarities -.18 -1.17 .25
FAS -.25 -1.40 .17
Animal Naming .12 .77 .44
BCR -.01 -.05 .96
BVRT -.10 -.62 .54
RAVLT TA5 -.02 -.06 .95
RAVLT TA6 -.10 -.37 .71
RAVLT TBl .03 .16 .87

Block 3: attention added
Block Design .03 .18 .86
Similarities -.18 -1.19 .24
FAS -.20 -1.00 .32
Animal Naming 18 1.06 .29
BCR -.08 -.40 .69
BVRT -.09 -.57 .57
RAVLT TA5 .04 -.13 .90
RAVLT TA6 -.08 -.28 .78
RAVLT TBl .01 .05 .96
Digit Symbol .00 -.01 .99
Digit Span Backward -.23 -1.43 .16
Digit Span Forward -.00 -.01 .99

In the third set o f regression analyses, the Retrospective Memory measure was 

used as the dependent variable. In Model 1, the attention measures accounted for 14% of 

the variance in the Retrospective Memory factor score, £(3, 66) = 3.42, p  < .05. None of 

the individual tests, however, reached statistical significance (see Table 13). The inclusion 

o f the retrospective memory tasks accounted for an additional 11% o f  the variance
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resulting in a significant omnibus test, F(8, 59) = 2.48, p  < .05. Both the RAVLT TA5 

and RAVLT TBl were significant (see Table 13). The executive measures were included 

in the third block of the regression analysis. They accounted for an additional 3% 

variance in the Retrospective Memory factor score. The overall omnibus test was not 

significant, E(12, 55) = 1.76, p > .05. A second regression analysis was run in which the 

blocks o f variables were entered into the reverse order, with the executive measures first, 

retrospective memory tasks second, and then the tests o f the attention. The executive 

measures accounted for 19% o f the variance, F(4, 63) = 3.58, p < .01. None o f the 

individual tests, however, were significant (see Table 13). An additional 6% o f the 

variance was accounted for by the retrospective memory measures (F(9, 58) = 2.14, p  < 

.05). None of the individual tests reached statistical significance. The attention tasks 

accounted for an additional 3% of the variance above that accounted for by the executive 

and retrospective memory tasks (E(12, 55) = 1.76, p > .05).
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Table 13. Standardized beta weights for the regression analyses o f  the PROMSQ 

Retrospective Memory factor.

Standardized Beta 
Weights

t Significance
o ft

Model I.
Block I: attention

Digit Symbol .21 1.49 .14
Digit Span Forward -.09 -.68 .50
Digit Span Backward .26 .1.70 .09

Block 2: memory added
Digit Symbol .18 1.10 .28
Digit Span Forward -.10 -.79 .43
Digit Span Backward .19 1.23 .23
BCR -.16 -.94 .35
BVRT .19 1.40 .17
RAVLT TA5 .58 1.99 .05
RAVLT TA6 -.23 -.87 .39
RAVLT TBl -.30 -1.20 .05

Block 3: executive added
Digit Symbol .13 .69 .49
Digit Span Forward -.10 -.71 .48
Digit Span Backward .17 1.08 .28
BCR -.16 -.89 .38
BVRT .11 .74 .46
RAVLT TA5 .46 1.45 .15
RAVLT TA6 -.19 -.69 .50
RAVLT TBl -.30 -1.90 .06
Block Design .07 .47 .64
Similarities .18 1.16 .25
FAS -.04 -.18 .86
Animal Naming .06 .31 .76
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Standardized Beta 
Weights

t Significance 
of t

Model 2.
Block I: executive

Block Design .21 1.56 .12
Similarities .20 1.36 .18
FAS -.03 -.22 .83
.Animal Naming .17 1.08 .28

Block 2: memory added
Block Design .94 .94 .35
Similarities 1.21 1.21 .24
FAS .33 .33 .75
Animal Naming .37 .37 .71
BCR -.95 -.95 .35
BVRT .85 .85 .40
RAVLT TA5 1.34 1.34 .19
RAVLT TA6 -.44 -.44 .66
RAVLT TBl -1.85 -1.85 .07

Block 3: attention added
Block Design .07 .47 .64
Similarities .18 1.16 .25
FAS -.04 -.18 .86
Animal Naming .06 .31 .76
BCR -.16 -.89 .38
BVRT .12 .74 .46
RAVLT TA5 .46 1.45 .15
RAVLT TA6 -.19 -.69 .50
RAVLT TBl -.30 -1.90 .06
Digit Symbol .13 .69 .49
Digit Span Backward .17 1.08 .28
Digit Span Forward -.10 -.71 .48

In the final set o f regression analyses, the Autobiographical Information factor of 

the PROMSQ was the dependent variable. In Model 1, the attention measures accounted 

for 9% o f  the variance in the Autobiographical Information factor score. The omnibus 

test, however, was not significant, E(3, 49) = 1.62, p  > .05. The inclusion of the 

retrospective memory tasks accounted for an additional 11% o f the variance, although the
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omnibus test was not significant, £(8 ,44) = 1.44, p  > .05. The executive measures were 

included in the third block of the regression analysis. They accounted for an additional 

8% variance in the Autobiographical Information factor score. The overall omnibus test 

was not significant, F(12, 40) = 1.37, jj > .05. A second regression analysis was run in 

which the blocks o f variables were entered into the reverse order, with the executive 

measures first, retrospective memory tasks second, and then the tests o f the attention.

The executive measures accounted for 6% o f the variance, but the omnibus test was not 

significant, F(4, 48) = .81, p  > .05. An additional 11% of the variance was accounted for 

by the retrospective memory measures (F(9, 43) = .99, p > .05) whereas the attention 

tasks accounted for an additional 12% of the variance above that accounted for by the 

executive and retrospective memory tasks (F(12, 40) = 1.37, p > .05). The omnibus tests 

were not significant for the last two blocks (see Table 14).
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Autobiographical Information factor.

Standardized Beta 
Weights

t Significance
oft

MQdçl 1
Block 1: attention

Digit Symbol -.06 -.35 .73
Digit Span Forward .37 2.19 .03
Digit Span Backward -.14 -.82 .42

Block 2: memory added
Digit Symbol -.01 -.06 .95
Digit Span Forward .40 2.33 .02
Digit Span Backward -.12 -.70 .49
BCR .12 .60 .55
BVRT -.39 -2.32 .03
RAVLT TA5 .39 1.15 .26
RAVLT TA6 -.29 -.96 .34
RAVLT TBl -.10 -.52 .60

Block 3: exeat tive added
Digit Symbol .23 .96 .34
Digit Span Forward .38 2.15 .04
Digit Span Backward -.07 -.37 .72
BCR .14 .68 .50
BVRT -.34 -1.86 .07
RAVLT TA5 .62 1.67 .10
RAVLT TA6 -.42 -1.37 .18
RAVLT TBl -.18 -.92 .36
Block Design -.26 -1.45 .16
Similarities .17 .95 .35
FAS -.15 -.62 .54
Animal Naming -.26 -1.28 .21
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Standardized Beta 
Weights

t Significance 
of t

Model 2.
Block I: executive

Block Design -.18 -1.15 .26
Similarities .16 .93 .37
FAS .12 .64 53
Animal Naming -.21 -1.17 .25

Block 2: memory added
Block Design -.24 -1.40 .17
Similarities .20 1.08 .29
FAS -.05 -.21 .84
Animal Naming -.15 -.71 .48
BCR .12 .59 .56
BVRT -.31 -1.64 .11
RAVLT TA5 .60 1.65 .11
RAVLT TA6 -.30 -.98 .33
RAVLT TBl -.09 -.48 .64

Block 3: attention added
Block Design -.26 -1.45 .16
Similarities .17 .95 .35
FAS -.15 -.62 .54
Animal Naming -.26 -1.28 .21
BCR .14 .68 .50
BVRT -.34 -1.86 .07
RAVLT TA5 .62 1.67 .10
RAVLT TA6 -.42 -1.37 .18
RAVLT TBl -.18 -.92 .36
Digit Symbol .23 .96 .34
Digit Span Backward -.07 -.37 .72
Digit Span Forward .38 2.15 .04

Brief Discussion

One o f the main objectives o f Study II was to examine self-reported prospective 

memory, as measured by the PROMSQ, in older adults. A second objective was to
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evaluate the psychometric properties o f  the PROMSQ with older adults as it has 

previously been used only with individuals with traumatic brain injury. The third objective 

o f Study II was to explore the relationship between self-reported prospective memory and 

cognitive functioning.

The participants obtained scores in the middle o f the possible range o f scores on 

the PROMSQ, indicating occasional forgetfulness. There was no difference in scores 

between the group that received only the screening measures and the group that received 

the full battery o f neuropsychological tests. For neither group was there a significant 

relationship between PROMSQ score and age, education, or 3MS score.

Because the PROMSQ has been used only with patients suffering from brain injury 

and healthy controls, one o f the goals o f this study was to validate the questionnaire with a 

sample o f older adults. In the original validation study, Mateer et al. (1987) derived four 

factors from the questionnaire; prospective memory, attention, retrospective memory, and 

autobiographical information. For the present data, confirmatory factor analyses was 

forced to find a solution with four factors. Factor loadings were variable for the four 

factors, with the attentional factor having low loadings. The loadings for the other three 

factors were moderate. Internal consistency o f each factor was determined using 

Cronbach’s a. Overall, the internal consistency of the factors was poor. With one item 

deleted from each factor the reliability coefficients increased, however, they were still low, 

ranging from -.17 to .69. Together, these results suggest that the PROMSQ may not be a 

good measure o f self-reported memory, and specifically prospective memory, in older 

adults.

The third objective o f this study was to evaluate the relationship between 

performance on measures o f cognitive functioning and self-reported prospective memory 

ability. Performance on the Digit Span Forward, Delayed Recall o f the Rey, ENT, and 

WAIS-R Digit Symbols tasks showed a significant decline with age. Hierarchical 

regression analyses were then run, using the total score on each o f the factors as the 

dependent variable. Two models were tested. In the first, three blocks o f  variables were
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entered into the analyses, with one comprised o f the attention tasks, retrospective memory 

measures in the second, and the third consisted o f executive tasks. In the second model, 

the blocks o f variables were entered in the reverse order.

For the first model o f the Attention factor o f the PROMSQ, the attention variables 

accounted for 10% of the variance whereas in model 2, the attention measures accounted 

for 8% o f the variance. In both models the retrospective memory measures accounted for 

11% of the variance. Both the Digit Span Backward, a measure o f attention, and RAVLT 

TA5, a measure of retrospective memory, tasks reached statistical significance. The 

executive tasks accounted for between 3 and 6% of the variance in the two models. Given 

that the Attention factor is supposed to reflect the items that measure attention, it is 

reasonable to expect the executive measures to account for little o f the variance in the 

factor. One would expect, however, that the attention measures would account for more 

o f the variance while the retrospective measures would account for less. These results 

suggest, then that self-reported attention as measured by the PROMSQ is not highly 

related to attentional abilities.

The attention measures accounted for 14% of the variance in model 1 o f the 

regression analyses in which the Retrospective Memory factor of the PROMSQ was the 

dependent variable. In contrast, the retrospective memory measures, which were expected 

to account for more of the variance, accounted for only 11% o f additional variance. Both 

the RAVLT TA5 and RAVLT TB l, measures o f retrospective memory, reached statistical 

significance. The executive measures added little variance in model 1 but in model 2, 

when they were entered as the first block, they accounted for 19% o f the variance in the 

Retrospective Memory factor. Again, the retrospective memory measures accounted for 

only 6% o f the variance while the attention measures accounted for an additional 3% of 

the variance. Much o f the variance of the Retrospective Memory factor, then, is 

accounted for by either the attention or executive measures depending on whether they are 

entered first into the regression analysis. In contrast, the retrospective measures do not 

appear to be highly related to self-reported retrospective memory functioning as measured
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by the Retrospective Memory factor o f the PROMSQ.

The two models were similar for the Autobiographical Information factor o f the 

PROMSQ. Each o f the blocks o f variables accounted for between 6 and 12% o f the 

variance regardless o f their order o f entry. None of the individual tests reached statistical 

significance. These results suggest that the self-reported memory for autobiographical 

information as measured by this factor of the PROMSQ is not highly related to attention, 

retrospective, or executive measures.

For the Prospective Memory factor of the PROMSQ, the attention measures 

accounted for most o f the variance, 15%, when they were entered as the first block but 

only 3% of the variance when they were as the last block. When the executive measures 

were entered in the first block, they accounted for 17% of the variance whereas when they 

were entered as the last block they only accounted for 4% of the variance. In both models 

the retrospective memory measures accounted for very little o f the variance, between 3 

and 4%. Self-reported prospective memory, as measured by the Prospective Memory 

factor o f the PROMSQ, appears to be related to both measures o f attention and executive 

functions. It is important to note, however, that the omnibus test did not reach statistical 

significance for this analysis.

There are few studies that have examined the relationship between self-reported 

prospective memory and cognitive performance. One study observed a negative 

relationship between performance on prospective memory tasks and scores on a 

metamemory questionnaire (Dobbs & Rule, 1987). The present study suggests that there 

is a relationship between self-reported prospective memory and measures o f both attention 

and executive functioning. These results need to be interpreted with caution, however, 

given the poor psychometric properties o f the PROMSQ with older adults.

The overriding conclusion o f this study is that the PROMSQ may not be a good 

measure o f self-reported prospective memory ability in older adults. Its psychometric 

properties with older adults are poor and inferior to the results reported by Mateer et al. 

(1987), who sampled adults with brain injury and healthy controls. Study II has several
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methodological strengths to support the generalizability o f the results. First, the sample 

size o f over 500 adults is large compared to most other studies in gerontology. Second, 

the participants were randomly chosen from the community and therefore are assumed to 

be reasonably representative o f the population o f older adults.

At present there are several measures o f self-reported memory ability for use with 

older adults, including the MIA (Dixon et al., 1988) and MFQ (Gilewski & Zelinski,

1988). These measures have been shown to be valid and reliable for use with older adults. 

The disadvantage o f using them, however, is that while they contain items that query 

prospective memory, they do not contain a separate scale for prospective memory. At 

present, then, there is no good measure o f self-reported prospective memory functioning 

for use with older adults. Future research needs to address this issue by either modifying 

existing questionnaires to include a scale o f prospective memory or developing new 

measures for use with older adults.
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Chapter Four 

Study III: Prospective Memory In Healthy Older Adults

Overview

Three main objectives were addressed in the third study. First, this study examined 

the differential performance on prospective memory tasks that varied on several 

dimensions, including length o f delay, type of response required at execution, type o f cue, 

and difficulty level o f the distractor task. The second objective was to examine the types 

of errors that the participants made on the prospective memory tasks. The third objective 

of Study III was to examine the relationship between prospective memory functioning and 

attention, executive functioning, and retrospective memory in older adults.

Method

Participants

Eighty older adults were recruited through an established subject pool in the 

Psychology Department at the University o f Victoria. The participants ranged in age from 

59 to 91 years (M = 74.02, SD = 6.11). Thirty, or 37.5%, o f the sample were men. Most 

of the participants reported their first language to be English and only four participants 

indicated that English was a second language. These individuals, however, all learned to 

speak English during early childhood. All participants resided in their own homes in the 

community. Data collection occurred from April to August, 1998.

The sample was v/el! educated, with years o f education ranging from 7 to 25 years 

(M = 14.38, SD = 3.25). Eleven, or 13.8%, o f the sample had obtained a graduate 

degree, 36 participants, or 45%, had an undergraduate university degree, and 25
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participants, or 31.3%, completed high school. Only 8 participants o f the sample, or 10%, 

had received 11 years or less o f formal education. Participants also were asked about their 

occupations prior to retirement. Thirty-eight participants, or 47.5%, held a professional 

or technical position and 29, or 36.3%, were employed in managerial, administrative, or 

clerical positions. Four individuals, or 5.1% o f the sample, held labourer or service 

positions. Lastly, 9 participants, or 11.3%, had not worked outside o f the home.

On the questionnaire that gathered background information, participants were 

asked to rate their overall health, sight, and hearing as compared to others their own age. 

Ratings were made on a 5-point Likcrt scale, with 1 indicating very poor functioning and 5 

indicating excellent functioning. The participants’ ratings o f  their overall health was high 

(M = 4.21, SD = .79). Participants’ ratings of their sight (M = 3 .74, SD = .81) and 

hearing (M = 3.67, SD = .99) also were good. Only one participant had very poor hearing 

and was therefore unable to complete some of the tasks because he was unable to clearly 

hear the examiner’s instructions.

At the beginning o f the testing session participants were administered the 3 MS, a 

brief screening measure o f cognitive functioning. A complete description o f the 3 MS can 

be found in the Materials Section o f Study I. All participants (M = 93 .66, SD = 3 .62) 

scored above the suggested cut-off score o f 78 points for dementia, with scores ranging 

between 83 and 100. On the Mini-Mental Status Examination (Folstein et al., 1975), 

which can be derived from the 3MS, most of the participants (M = 28.68, SD = 1.84) 

scored above the suggested cut-off score o f 24 points for dementia. Three individuals, 

however, obtained scores o f  24 points. Based on the general screening measures, then, all 

o f the participants’ cognitive functioning was with normal limits.

For select statistical analyses, the sample was divided into two groups: Young-old 

and old-old. There were 42 individuals in the young-old group, whose ages ranged 

between 59 and 74 years. The old-old group included 38 individuals whose ages ranged 

between 75 and 91 years. Table 15 provides demographic information for the young-old 

and old-old participants o f  the sample.
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Table 15. Demographic information for the voung-old and oid-groups.

Young-old Old-Old

Age (years) 69.55 (3.90) 78.97 (3.86)

Gender (M;F) 13:29 (31%:69%) 17:21 (44.7%:55.3%)

Health'
Overall
Sight
Hearing’’

4 .1 7 (8 2 ) 
3.76 (.82) 
3.88 (.97)

4.26 (.76) 
3.71 (.80) 
3.45 (.98)

Education (years) 14.69 (3.52) 14.03 (2.95)

Highest Level o f Education 
^ 8 years 
9-11 years 
12 years
Undergraduate degree 
Graduate degree

I (2.4%)
4 (9.5%) 

12(28.6%) 
19 (45.2%) 
6(14.3% )

1 (2.6%)
2 (5.3%) 

13 (34.2%) 
17(44.7%) 
5(13.2% )

MMSE Score 28.64(1.61) 28.71 (2.09)

3 MS Score‘s 94.62 (2.78) 92.61 (4.42)
Note: '  All health ratings were made on a 5-point Li cert scale, where 1 = very

and 5 = excellent functioning.
’’ An ANOVA revealed a significant difference between the two age groups,

F (l, 78) = 3.96, g  < .05, f  = 05.
‘ An ANOVA revealed a significant difference between the two age groups,

E (l, 78) = 6 .61 ,j2< .01 ,ri- = .08.

Measures

A battery o f cognitive tasks was administered on one testing occasion. These 

tasks included measures o f attention, executive functioning, retrospective memory, and 

prospective memory. Below is a detailed description o f the tasks.
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Background Information

General Information Survey. Participants were asked a series o f questions about their 

general health, education, occupation, and marital status (see Appendix A).

Modified Mini-Mental Status Examination (3MS). The 3MS (Teng & Chui, 1987) is a 

brief measure used for screening cognitive impairment. A detailed description of the 

measure can be found in the Material Section of Study I.

Attention Tasks

Brief Test o f Attention fBTAV The ETA was devised to assess the ability to divide 

auditory attention (Schretlen, Bobholz, & Brandt, 1996a). The BTA consists o f two 

parallel forms of alternating digits and letters that increase in length from 4 to 18 items 

across the 10 lists. For the first form, the individual is required to count the number o f 

digits that were presented at the end o f each trial; the second form requires the individual 

to indicate how many letters were presented in each trial (Spreen & Strauss, 1997). 

Administration for the entire task required approximately 10 minutes.

The BTA has been shown to have good psychometric properties. Internal 

consistency was above .80 foi both groups for healthy adults and a mixed clinical sample 

(Schretlen et al., 1996a). Reliability, as measured by test-retest correlations, also was high 

for the samples (r = 0.70; Spreen & Strauss, 1997). Tests o f convergent and discriminate 

validity indicated that the BTA is correlated (a) more highly with complex measures o f 

attention (e.g.. Trails B, Digit Span Backward) compared to simple ones (e.g.. Trails A, 

Digit Span Forward), and (b) more strongly with measures o f attention compared with 

other cognitive tasks (Schretlen et al., 1996a; 1996b).

Normative data are available for individuals ranging in age fi"om 6 to 81 years 

(Schretlen et al., 1996a). For adults, performance on the BTA has been shown to decline
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with age but was not influenced by other factors, such as gender, education, or race. The 

BTA has been administered to groups o f patients with Huntington’s disease and amnesia 

(Schretlen et al., 1996b). Results with the latter group revealed that memory impairment 

does not hinder successful performance.

Consonant Trigrams (Trigrams). Trigrams, or the Brown-Peterson procedure, was 

designed to be a test o f short-term memory. It also measures information processing 

capacity and divided attention (Stuss, Stethem, & Poirier, 1987). The individual is orally 

presented with three consonants, at a rate o f one per second, followed by a random three- 

digit number. He or she is then asked to immediately start counting backwards from the 

three-digit number by three. After a specific interval of time has passed, either 0, 3, 9, or 

18 seconds, the individual is asked to stop counting and recall the three consonants. 

Twenty trials are administered with five trials for each delay period. The number o f trials 

in which the individual correctly recalled the three consonants is tabulated for each of the 

four time-delay conditions. Administration o f Trigrams required about 10 minutes.

Poor performance on Trigrams has been associated with frontal lobe or 

ftontal/brainstem system deficits (Parkin, Leng, Stanhope, & Smith, 1988). The test has 

also been shown to differentiate between healthy individuals from those with traumatic 

brain injury (Stuss, Stethem, Hugenholtz, & Richard, 1989). Stuss et al. (1989) suggest 

that performance on Trigrams is not affected by age or education. The validity and 

reliability o f the Trigram task has not been investigated.

WAIS-R Digit Span subtest (Digit Span). The Digit Span subtest is a measure o f 

attention for verbally presented information (Wechsler, 1981). A more detailed 

description o f the task can be found in Materials section o f Study II.
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Tasks of Executive and Other Cognitive Functions

Controlled Word Association TFAS). The FAS was initially developed by Benton and 

Hamsher (1976) as a measure o f  verbal fluency. A more detailed description o f the task 

can be found in the Materials Section o f Study I.

Animal Naming. Animal naming is another measure o f verbal fluency. A more detailed 

description o f the task can be found in the Materials Section Study I.

Stroop Test tStroopV The Stroop measures the ease with which an individual can shift 

perceptual set to conform to changing environmental demands (Lezak, 1983; Spreen & 

Strauss, 1997). A detailed description o f the test can be found in the Materials Section of 

Study I.

WAIS-R Block Design Subtest (Block Design). The Block Design subtest (Wechsler, 

1981) is a measure of visuospatial organization (Lezak, 1983). A more detailed 

description o f the measure can be found in the Materials Section o f  Study I.

WAIS-R Similarities Subtest (Similarities). The Similarities subtest (Wechsler, 1981) 

measures abstract thinking and general intellectual abilities (Lezak, 1983). A more 

detailed description of the task can be found in the Materials Section o f Study I.

Retrospective Memory Tasks

Benton Visual Retention Test (BVRTV The BVRT (Benton, 1974) was used as a 

measure o f  visual memory and visual perception. A more detailed description o f the task 

can be found in Materials Section o f Study I.
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Rey Auditory Verbal Learning Test (HAVLTV Like the BCR, the RAVLT assesses 

verbal learning and memory (Rey, 1964). A more detailed description of the task can be 

found in the Materials Section o f Study I.

Prospective Memory Tasks

Prospective Memory Test (TMTV The PMT was developed by Raskin and Buckheit 

(1998) as a comprehensive measure o f prospective memory functioning. The PMT is 

comprised o f 16 prospective memory tasks. The PMT measures prospective memory 

functioning at 2 and 15 minute intervals. The tasks involve either an action (e.g., touch 

elbow) or a verbal response (e.g., say “tap the scissors”). Half o f the tasks are event- 

based and half are time-based. For the event-based tasks, the individual is required to 

provide a specific verbal response or carry out an action when shown a picture (e.g., 

airplane). The time-based tasks require the individual to execute an action or verbal 

response after either 2 or 15 minutes has lapsed. During the interval between task 

instruction and execution, the individual is given one of two distractor tasks to complete. 

These tv/o tasks. Letter Cancellation and Alphabetizing Sentences, were administered in 

an invariant order to the participants. Raskin and Buckheit (1998) suggest that the two 

distractor tasks vary with regard to their difficulty level, thereby requiring differential 

attentional resources. Administration of the PMT required about 50 minutes.

Responses are scored with 2, 1, or 0 points. Responses that are made correctly 

and at the appropriate time are scored as correct and given 2 points. For the tasks that are 

time-based, the participant’s response is scored as correct if it occurs within ±10% of the 

target time. For the 2 minute intervals, the participant’s response is correct if it occurs 12 

seconds before or after the target time. For the 15 minute interval, the individual’s 

response is scored as correct if it occurs within 90 seconds o f the target time. Responses 

are given 1 point if the participants makes (a) a correct response but at an incorrect time, 

(b) an incorrect response but at the correct time, or (c) an incorrect response when an
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associative cue is presented. Errors are classified into one o f  six categories. Table 16 

outlines the error types.

Table 16. Prospective Memory Test error analysis.

Error Type Error Responses

Prospective memory failure 1. No response made at target time.

Action substitution 1. Substitutes action for verbal task.
2. Substitutes verbal for action task.
3. Perseverates from any prior task in test.
4. Performs a novel response.

Loss o f content: Action I. "Tm supposed to do something now, but I can't 
remember what to do."

Loss o f content: Time 1. Performs task correctly but at the wrong time.
2. Initiates task too early.
3. Initiates task too late.
4. Recalls task at the end of the test.

Place Losing: Omission 1. Performs only part of task at the correct time.
2. Initiates part of the task but gets distracted 
prior to task completion.

Place losing: Repetition 1. Repeats task that was immediately prior.

The psychometric properties o f the PMT have been not been thoroughly examined. 

Raskin and Buckheit (1998) report a preliminary study in which they administered the 

PMT to nine individuals with traumatic brain injury and nine controls. Their results 

indicated that the PMT is a sensitive test for prospective memory difficulties in brain injury 

as the brain injured group performed more poorly than the control group. Moreover, the 

patient group’s performance was differentially affected by greater attentional demands o f 

the distractor task, longer time delay, and time-based tasks. The control group’s 

performance, however, was poorer only when there was a longer time delay between the 

instructions and execution o f the task. The psychometric properties o f the PMT have not
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been examined with older adults.

Design and Procedure

Prior to commencing the study, approval from the Human Ethics Committee at the 

University o f Victoria was obtained. All participants were required to give their written, 

informed consent at the outset o f the testing occasion.

The tasks were administered in one session in the following invariant order;

General Information Survey, 3MS, PMT, RAVLT, BVRT, Stroop, Constant Trigrams, 

Digit Span, RAVLT Delayed Recall and Recognition Trials, Block Design, Similarities, 

FAS, Animals, and BTA. Administration o f the tasks required approximately 2.5 hours.

All participants were tested in the Psychology Clinic at the University o f Victoria by the 

same examiner.

Results

Performance on the Prospective Memory Test

As described in the Materials Section, the PMT is comprised o f two parts, one in 

which the Letter Cancellation task is the distractor task for the prospective memory tasks 

and the second in which the Alphabetizing Sentences task is the distractor task. To 

examine whether there were differences between performance on the prospective memory 

tasks for the two distractor tasks, pooled t-tests were conducted. The total score obtained 

on the Letter Cancellation task (M = 7.05, SD = 2.31) was significantly higher than the 

score obtained on the Alphabetizing Sentences task (M = 6.06, SD = 2.38), 1(79) = 3.18, 

p < .01. The same pattern o f results was observed when the number o f correct responses 

(i.e., 2 point responses) was analyzed, 1(79) = 3.60, p < .001 (Letter Cancellation task, M 

= 1.68, SD = 1.39; Alphabetizing Sentences task, M = 1 04, SD = 1.05). Raskin and
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Buckheit (1998) also found that their traumatic brain injury patients and normal controls 

performed better on the prospective memory tasks while completing the Letter 

Cancellation task. They attributed this to the greater difficulty level o f the Alphabetizing 

Sentences task. It is important to note, however, that because the distractor tasks are not 

counterbalanced with regard to their order o f presentation, an order effect may also be at 

play. Because o f the differences in scores for the prospective memory tasks for the two 

distractor tasks and because the presentation o f  the distractor tasks was not 

counterbalanced, analyses on the prospective memory tasks were conducted separately for 

the two parts. Another reason for conducting separate sets o f analyses is that the addition 

o f another within subjects factor that has two levels (i.e.. Letter Cancellation and 

Alphabetizing Sentences distractor tasks) requires two degrees o f freedom in analyses 

(Cliff, 1987) thereby lowering power o f the statistical analyses.

A 2 (Age Group) X 2 (Delay) X 2 (Cue) X 2 (Response) repeated measures 

MANOVA was conducted for performance on the prospective memory tasks that were 

administrated during completion of the Letter Cancellation distractor task. Results 

showed main effects for Delay, F(l, 78) = 159.15, p < .001, t] ’ =  .67, Cue, F (l, 78) = 

22.01, p <  .001, T|-= .22, and Response, E(L 78) = 29.15, p < .001, r|^= .27. The main 

effect for Age Group was not statistically significant, E(L 78) = 1.99, p =  .2, r\-= .03.

The Delay effect was due to the participants’ better performance on the prospective 

memory tasks for the 2 minute delay between instructions and the execution o f  a response 

(M = 4.75, SD = 1.50) compared to the 15 minute delay (M = 2.31, SD = 1.38). 

Participants performed significantly better on the prospective memory tasks when an 

associative cue was presented prior to the execution o f a response (M = 4.04, SD = 1.47) 

than when participants had to monitor the passage o f time (M = 3 .05, SD = 1.48). Lastly, 

the main effect for Response was due to the better performance for the prospective 

memory tasks that required an action (M = 4.09, SD = 1.54) rather than a verbal response 

(M = 3 .00, SD = 1.42; see Figure 5).
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Insert Figure 5 about here

In addition to the above main effects, the analysis also revealed a Delay X 

Response interaction, F(l, 78) = 6.18, .05, r)-= .07. The participants performed

better on the prospective memory tasks when an action was the required response rather 

than a verbal response, with the difference between the two types o f responses greater for 

the tasks that had a 2 minute delay (see Figure 6). Follow-up pooled t-tests indicated that 

the difference between the two types o f responses was significant at both the 2 minute 

delay, 1(79) = 5.65, p < .001, and the 15 minute delay, 1(79) = 2.43, p = .02. For these 

follow-up analyses, a was set at p = .03.

Insert Figure 6 about here

A 2 (Age Group) X 2 (Delay) X 2 (Cue) X 2 (Response) repeated measures 

MANOVA was conducted for performance on the prospective memory tasks that were 

administrated during completion o f the Alphabetizing Sentences distractor task. Results 

showed main effects for Delay, F(l, 78) = 64.77, p < .001, t)"= .45, and Cue, F(l, 78) = 

48.36, p < .001, r|-=  .38. Neither the Age Group nor the Response main effects were 

statistically significant. As with the Letter Cancellation task, participants performed better 

on the prospective memory tasks when there was only a 2 minute delay (M = 3 .80, SD = 

1.34) than a 15 minute delay (M = 2.26, SD = 1.56) between instructions and execution of 

a required response. The Cue main effect was due to participants’ better performance on 

the prospective memory tasks that involved an associative cue (M = 3.71, SD = 1.49) 

rather than the monitoring of time (M = 2.35, SD = 1.48; see Figure 7).

Insert Figure 7 about here
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The analysis also revealed a Cue X Response interaction, F (l, 78) = 10.60, j2 <

.01, T|‘ = . 12. Participants performed better on the prospective memory tasks that required 

an action (M = .65, SD = .52) rather than a verbal response (M = .53, SD = .40) when 

required to monitor the time. In contrast, participants performed better on the prospective 

memory tasks that required a verbal response (M = 1.03, SD = .45) than an action (M = 

.84, SD = .54) when given an associative cue (see Figure 8). Follow-up pooled t-tests 

indicated that difference between the two types o f responses was not significant for the 

former, 1(79) = 1.98, p < .05, but it was for the latter, 1(79) = 2.55, p < .01. For these 

tests, a  was set at p = .03.

Insert Figure 8 about here

Types of Errors Made on the PMT

Across both sets o f distractor tasks the type o f errors that participants make on the 

prospective memory tasks are coded into one of six categories. A 2 (Age Group) X 6 

(Error Type) MANOVA revealed a main effect for Error Type, Wilks’ £(5, 74) =

3045.71, p < .001, Effect Size = 1.0, but no age group differences, £(6, 73) = .55, p > .05, 

Ti“= .04 (see Table 17). Follow-up t-tests were conducted to further delineate the Error 

Type main effect. Because 15 t-tests were run, a  was set at .003. Only two sets of 

analyses were not significant (see Table 18). The percentage o f LCA errors made by the 

participants was not significantly different than the percentage o f PM errors. As well, the 

percentage o f LCT errors made was not significantly different than the percentage of PLR 

errors. Participants made more AS errors than any other type, followed by PM, LCA, 

LCT, PLR, and PLO errors. The Age Group X Error Type interaction was not 

significant, Wilks’ £(5, 74) = .52, p  > .05, Effect Size = .03.
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Table 17. Type of errors made on the Prospective Memory Test-

Error Type Young-Old

% of errors/ 
(SD) 

Mean/(SD)

Old-Old

% of errors/(SD) 
IVIean/(SD)

Ail Participants

% of errors/(SD) 
Mean/(SD)

Prospective Memory 
Failure (PM)

2l.I2% /(12.88)
2.74/(1.71)

17.65%/( 10.44) 
2.50/(1.47)

19.47%/( 11.84) 
2.62/(1.59)

Action Substitution 
(AS)

41.82%/(17.42)
5.40/(2.40)

44 .15%/( 18.45) 
5.95/(2.50)

42.93%/( 17.84) 
5.66/(2.45)

Loss o f Content: 
Action (LCA)

24.13%/(13.20)
3.07/(1.69)

23.44%/( 15.88) 
3.24/(2.31)

23.81%/( 14.45) 
3.15/(1.99)

Loss o f Content: 
Time (LCT)

8.03%/(9.94)
1.02/(1.14)

7.86%/(8.18)
1.08/(1.15)

7.95%/(9.09)
1.05/(1.14)

Place Losing: 
Omission (PLO)

0.18%/(1.19)
.02/(15)

0.19%/(1.15)
.03/(16)

0.19%/(1.16)
.03/(16)

Place Losing: 
Repetition (PLR)

4.71%/(5.74)
.64/(79)

6.07%/(7.09)
.87/(96)

5.36%/(6.41) 
.75/( 88)

Table 18. Follow-up t-tests to delineate the Error Type Main Effect.

Pairs of Variables t-value* Significance level"

AS - LCA 5.75 < .001

AS - LCT 14.13 < 0 0 1

A S -P M 8.48 < .001

AS - PLR 16.94 < .001

AS - PLO 21.17 < 0 0 1

LCA - LCT 8.40 < .001

LCA - PM 1.94 > 0 5
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Pairs of Variables t-value* Significance leveP

LCA - PLR 9.97 < 0 0 1

LCA - PLO 14.77 < 0 0 1

LCT - PM 6.16 < 0 0 1

LCT - PLR 1.96 > 0 5

LCT - PLO 7.45 < 0 0 1

PM - PLR 9.11 < .001

PM - PLO 14.50 < 0 0 1

PLR - PLO 7.17 < 0 0 1
'  Degrees o f freedom for a 1 o f the t-tests was 79.
'* To control Type I error, a < .003 for statistical significance.

Pearson Product-Moment correlations were run to examine the relationship 

between performance on the PMT and the type o f errors that were made by the 

participants. There was a positive relationship between performance on the PMT and the 

percentage o f AS errors (r = .56, pi < . 001 ) that were made by the participants. Both the 

percentage o f LCA (r = -.40, p < .001) and PM (i = -.39, p < .001) errors were negatively 

related to performance on the PMT.

The relationship between the errors made on the PMT and the number o f correct 

(i.e., 2-point) responses was also examined. Pearson correlations indicated that there was 

no relationship between the kinds o f errors made and the number o f  completely correct 

responses.

Performance on the Other Cognitive Tasks

Measures o f Attention. To control for Type I errors, performance on the different 

attention measures were submitted to MANOVAs rather than running individual 

ANOVAs.
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For the Trigrams task, a 2 (Age Group) X 4 (Trigram Trial) MANOVA was run. 

Results o f  this analyses indicated a significant main effect for Trial, Wilks’ F(3, 75) = 

126.59, j2 < .001, Effect Size = .84, but not for Age Group, F(l, 77) = .43, p > .05, T]- = 

.01. The Age Group X Trial interaction was not significant, Wilks’ F(3, 75) = 1.20, p > 

.05, Effect Size = .05. Follow-up t-tests were conducted to examine the Trial main effect 

(see Figure 9). For statistical significance, a was set at .008. The mean performance on 

the four trials were all statistically different (see Table 19).

Insert Figure 9 about here

Table 19. Follow-up t-tests to delineate the Trial Main Effect on the Trigram Task.

Pairs o f Variables 
(time of delay)

t-value* Significance level'’

0" - 3" 9.15 < .001

0" - 9" 12.56 < .001

0" - 18" 18.83 < .001

3" -9" 6.95 < .001

3" - 18" 15.65 < .001

9 " -  18" 6.10 < .001
'  Degrees o f freedom for a 1 o f the t-tests was 78.

To control Type 1 error, a  £ .003 for statistical significance.

Performance on the Digits Forward and Backward tasks was analyzed by a 2 (Age 

Group) X 2 (Trial) ANOVA, with repeated measures on the Trial factor. The main effect 

for Trial was significant, E (l, 78) = 22.79, p  < .001, t)^= .23. Participants obtained better 

scores on the Digits Forward trial compared with the Backward trial (see Table 20). 

Neither the main effect for Age Group, E (l, 78) = 4.72, p > .0 5 , 1̂ -=  .01, nor the Age
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Group X Trial interaction, F(l, 78) = 1.61, j2 > .05 T|^= .02, was significant.

An ANOVA of performance on the BTA task revealed a main effect for Age 

Group, F (l, 76) = 5.81, p < .05, r |-=  .07. The young-old adults obtained higher scores 

than the old-old adults on the task (see Table 20).

Table 20, Performance on the BTA. Digits Forward, and Digits Backward Tasks.

Task Young-Old
Mean (SD)

Old-Old
Mean (SD)

All Participants
Mean (SD)

BTA 16.66 (2.90) 15 00 (3.17) 15 .87 (3 .13 )

Digits Forward 8.33 (2.20) 7.68 (2.24) 8.03 (2.23)

Digits Backward 6 .8 8 (1 .6 1 ) 6 .8 4 (1 .7 8 ) 6 .8 6 (1 .6 8 )

Measures o f  Executive and Other Cognitive Functions. Performance on the Stroop task 

was analyzed by a 2 (Age Group) X 3 (Trial) ANOVA, with repeated measures on the 

Trial factor. Both the main effect for Age Group, F(l, 77) = 5.87, p < .05, r|-=  .07, and 

Trial, E(2, 154) = 249.82, p < .001, ri‘ = .76, were statistically significant. Across the 

trials, the young-old adults (M = 62.36 seconds, SD = 16.59) were able to complete the 

trials in less time than the old-old adults (M = 73.14 seconds, SD = 22.80). Follow-up t- 

tests were conducted to further delineate the main effect for Trial. To control for 

increased Type I error, a was set at ^ .01. All o f the trials differed significantly (see Table 

21). Participants required the least amount o f time to name to the colours o f the dots 

(Card I; M  = 13.96 seconds, SD = 3 .85) followed by reading the words (Card II; M  = 

19.47 seconds; SD = 6.40). Reading the colours o f the ink (Card III; M  = 33.98 seconds; 

SD = 12.27) required the most time.
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Table 21 Follow-up t-tests to delineate the Trial Main Effect on the Stroop Task.

Pairs of Variables t-value* Significance level"

Card I - Card II 10.33 < 0 0 1

Card I - Card III 16.98 < .001

Card II - Card III 15.13 < 0 0 1
'  Degrees o f freedom for a 1 o f the t-tests was 78.

To control Type I error, a  < .01 for statistical significance.

An interference score can be calculated from the Stroop. There are several 

different methods for calculating this score, but Graf, Uttl, and Tuokko (1995) 

recommend using the ratio o f Card III / Card I They argue that this method best captures 

possible age-related slowing. An ANOVA indicated that the interference score o f the 

young-old group (M = 2.45, SD = .79) was not statistically different from the old-old 

group (M = 2.72, SD = 1.91), F(l, 77) = 1.46, p >  .05, Ti‘ = .01.

The two verbal fluency tasks, FAS and Animals, were entered in a 2 (Age Group) 

X 2 (Task) ANOVA, with repeated measures on the Task factor. The main effect for 

Task was significant, F(l, 78) = 63.59, p < .001, r|‘ = .45. Participants generated more 

words for the Animals task (M = 17.33, SD = 4.23) than the FAS task (M = 13.32, SD =

3.88). The main effect for Age Group, E(l, 78) = .34, p > .05, ti'=  .00, and the Age 

Group X Task interaction, £(1, 78) = .91, p > .05, r |-=  .01, were not statistically 

significant.

The two WAIS-R subtests. Similarities and Blocks, were entered into a MANOVA 

to examine if there were differences in scores between the two age groups. The Age 

Group main effect was significant, Wilks’ £(2, 77) = 4.22, p < .05, Effect Size = 1 0 .  

Post-hoc univariate analyses revealed that the Age Group effect was due to a significant 

difference between the young-old (M = 27.69, SD = 8.47) and old-old (M = 22.68, SD =

8.89) adults on the Blocks subtest, £(1, 78) = 6.65, p  < .01, r|^= .08. On the Similarities
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subtest, both groups o f adults obtained comparable scores (young-old, M  = 20.67, SD = 

3.50; old-old, M = 20.50, SD = 3.20).

Retrospective Memory Measures. The 8 recall trials o f the RVLT, as described in the 

Methods Section, were analyzed by a 2 (Age Group) X 8 (Trials) ANOVA with repeated 

measures on the Trial factor. The main effect for Trial, F(8, 624) = 195.01, p < .001, ri’ = 

.71, was significant but the main effect for Age Group, F(l, 78) 1.72, p  > .05, r]-= .02, 

was not. The Age Group X Trial interaction was not significant, F(8, 624) = .82, p > .05, 

T|-= .01. Follow-up t-tests (see Table 22) revealed that the Trial effect was due to the 

subsequent increase in the number o f words recalled after each presentation for the first 

five trials o f List A (see Figure 10; Trial 1, M = 5.81, SD = 1.69; Trial 2, M = 8.65, SD = 

2.09; Trial 3, M = 10.09, SD = 2.36; Trial 4, M = 11.25, SD = 2.45; Trial 5 , M =  12.01, 

SD = 2.33). The number o f words recalled during Trial 6 of List A (M = 9.98, SD = 3 .18) 

was not different from the number recalled after the 20 minute delay period (M = 9.86, SD 

= 3 .70). Lastly, the number o f words recalled after the presentation o f List B was 

comparable to the number o f words recalled after the presentation o f Trial 1 o f List A. On 

the recognition trial (M = 14.08, SD = 1.85), participants were able to identify more 

words than they had recalled during the free recall trials.
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Table 22. Follow-up t-tests to delineate the Trial Main Effect on the RVLT.

Pairs o f Variables t-value* Significance leveP

List A 1 - List A 2 12.79 < .001

List A 2 - List A 3 7.51 < 0 0 1

List A 3 - List A 4 6.39 < .001

List A 4  - List A 5 4.12 < .001

List A 5 - List A 6 9.46 < .001

List A 6 - Delayed Recall .53 .60

List A I - List B 1.62 .11
' Degrees o f freedom for a 1 of the t-tests was 79.

To control Type I error, a   ̂ .007 for statistical significance.

Insert Figure 10 about here

Visual memory was assessed with the BVRT. An .ANOVA o f scores obtained on 

this test indicated that there was no Age Group effect, E(l, 78) = 2.98, p > .05, t]‘ = .04. 

Both the young-old (M = 12.74, SD = 1.74) and old-old (M = 12.00, SD = 2.08) obtained 

similar scores on the test.

Relationship Between Prospective Memory and Other Cognitive Functions

As in Study I, hierarchical regression analyses were run to examine the relationship 

between performance on the cognitive measures and prospective memory functioning. 

Separate regression analyses were run using different scores on the PMT as the dependent 

variable. Specifically, dependent variables included the number o f  points attained on the 

entire PMT, the verbal response items, the action response items, the time-cued items, and
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the associative-cued items. For each o f the dependent variables, two models were tested. 

In the first model, the attention measures (BTA, Digit Span Forward, Digit Span 

Backward, and Trigrams 18" delay) were entered as the first block, the retrospective 

memory tasks (BVRT, Rey TA6, Rey TA7, and Rey T B l) were entered in the second 

block, and the executive measures (Animal Naming, FAS, Blocks, Similarities, and 

Stroop, Card III) were entered as the last block. For the second model, the same three 

blocks were entered into the regression analysis but in the reverse order.

In the first set o f regression analyses, the relationship between the cognitive 

variables and PMT score were analyzed. The attention measures accounted for 20% of 

the variance (F(4, 71) = 4.53, jj < .01) with the Trigrams 18" delay task reaching 

significance (see Table 23). The retrospective memory measures, entered in the second 

block, accounted for an additional 6% of the variance (F(8, 67) = 2.92, p < .01) but none 

of the standardized beta weights for the individual task reached statistical significance.

The executive tasks accounted for an additional 5% o f the variance (F( 13,62) = 2.14, p < 

.05) above that accounted for by the attention and retrospective memory measures.

Again, none o f the standardized beta weights o f the individual tasks reached statistical 

significance. The blocks o f variables were entered in the reverse order for the second 

regression analysis. The executive tasks accounted for 19% of the variance for the total 

PMT score (F(5, 70) = 3.34, p  < .01) with the Similarities test reaching statistical 

significance (see Table 24). The retrospective memory measures, entered as the second 

block, accounted for an additional 7% o f the variance (£(9, 66) = 2.62, p < .01) and the 

attention measures, entered as the last block, accounted for 5% o f the variance above the 

previous two blocks (£(13, 62) = 2.14, p  < .05). None o f the individual tests for the last 

two blocks reached statistical significance.
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Table 23. Standardized beta weights for the regression analyses o f  the PMT score.

Standardized Beta 
Weights

t Significance
oft

Model 1.
Block I: attention

Digit Span Backward -.06 -.48 63
Digit Span Forward .12 1.03 .31
BTA .23 1.91 .06
Trigram 18" delay .30 2.71 .01

Block 2: memory added
Digit Span Backward -.09 -.68 .50
Digit Span Forward .10 .81 .42
BTA .18 1.30 .20
Trigram 18" delay .28 2.37 .02
BVRT .23 1.88 .06
RAVLT TBl -.09 -.82 .42
RAVLT TA7 .21 1.00 .32
RAVLT TA6 -1 9 -.99 33

Block 3: executive added
Digit Span Backward -11 -.79 .43
Digit Span Forward .13 1.02 .31
BTA .12 .67 .50
Trigram 18" delay .20 1.57 .12
BVRT .24 1.82 .07
RAVLT TBl -.06 -.60 .59
RAVLT TA7 .20 .82 .41
RAVLT TA6 -.20 -.93 .35
Animal Naming -.04 -.30 .77
FAS -.07 -.48 .63
Block Design .07 .47 .64
Stroop .03 .19 .85
Similarities .24 1.68 .10
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Standardized Beta 
W eights

t Significance 
of t

Model 2.
Block 1: executive

FAS -.01 -.10 .92
Animal Naming -.00 -.04 .97
Similarities .29 2.18 .03
Block Design .11 .79 .43
Stroop -.13 -.94 .35

Block 2: memory added
FAS -.05 -.37 .71
Animal Naming -.09 -.75 .46
Similarities .29 2.12 .04
Block Design .0 .54 .59
Stroop -.08 -.56 .58
BVRT .24 1.87 .07
RAVLT TBl -.07 -.63 .53
RAVLT TA7 .32 1.50 .14
RAVLT TA6 -.23 -.15 .25

Block 3: attention added
FAS -.07 -.48 .63
Animal Naming -.04 -.30 .77
Similarities .24 1.68 .10
Block Design .07 .47 .64
Stroop .03 .19 .85
BVRT .24 1.82 .07
RAVLTTBl -.06 -.54 .59
RAVLT TA7 .20 .82 .41
RAVLT TA6 -.20 -.93 .35
BTA .12 .67 .50
Digit Span Backward -.11 -.79 .43
Digit Span Forward .13 1.02 .31
Trigram 18" delay .20 1.57 .12

For the second set o f hierarchical regression analyses, the number correct obtained 

on items o f the PMT requiring verbal responses was used as the dependent variable. In 

the first analysis, attention measures were entered first, retrospective memory tasks 

second, and the third block was comprised o f the executive tasks. The attention tasks
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accounted for 9% o f the variance and the retrospective memory tasks accounted for an 

additional 9% o f the variance. The executive measures contributed an additional 7% of 

the variance above that accounted for by the attention and retrospective memory tasks.

The omnibus test was not significant for any o f the three blocks o f variables. For the 

second regression analysis, the blocks of variables were entered in the reverse order. The 

executive tasks accounted for 10% o f the variance. The inclusion o f the retrospective 

memory measures contributed an additional 7% of the variance. The attention tasks, 

entered as the third block, accounted for 7% of the variance above that accounted for by 

the executive and retrospective memory measures. None of the omnibus tests, however, 

were statistically significant (see Table 24).
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Table 24. Standardized beta weights for the regression analyses o f the verbal responses 

score on the PMT.

Standardized Beta 
Weights

t Significance
oft

Model 1.
Block I: attention

Digit Span Backward -.08 -.56 .58
Digit Span Forward .11 .83 .41
BTA .11 .83 .41
Trigram 18" delay .23 1.94 .06

Block 2: memory added
Digit Span Backward -.13 -.94 .35
Digit Span Forward .10 .79 .43
BTA .08 .58 .56
Trigram 18" delay .28 2.23 .03
BVRT .28 2.15 .04
RAVLT T B 1 -.07 -.56 .58
RAVLT TA7 08 .35 .73
RAVLT TA6 -.30 -1.43 .16

Block 3: executive added
Digit Span Backward -1 4 -.98 .33
Digit Span Forward .18 1.39 .17
BTA .03 .15 .88
Trigram 18" delay .23 1.72 .09
BVRT .33 2.39 .02
RAVLT TBl -.03 -.21 .84
RAVLT TA7 .10 .38 .70
RAVLT TA6 -.31 -1.36 .18
Animal Naming -.05 -.31 .76
FAS -.24 -1.70 .09
Block Design .06 .41 .68
Stroop .04 .24 .82
Similarities .20 1.35 .18
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Standardized Beta 
Weights

t Significance 
of t

Model 2.
Block I: executive

FAS -.20 -1.43 .16
Animal Naming .01 .12 .91
Similarities .23 1.59 .12
Block Design ,07 .45 66
Stroop -1 2 -.76 .45

Block 2: memory added
FAS -.21 -1.53 .13
Animal Naming -.06 .48 .64
Similarities .26 1.78 .08
Block Design .04 .25 .81
Stroop -.05 -.35 .72
BVRT .31 2.28 .03
RAVLT TBl -.05 -.45 .65
RAVLT TA7 .17 .75 .46
RAVLT TA6 -.29 -1.36 .18

Block 3: attention added
FAS -.24 -1.70 .09
Animal Naming -.05 -.31 .76
Similarities .20 1.35 .18
Block Design .06 .41 .68
Stroop .04 .24 .82
BVRT .33 2.39 .02
RAVLT TBl -.03 -.21 .84
RAVLT TA7 .10 .38 .70
RAVLT TA6 -.31 -1.36 .18
BTA .03 .15 .88
Digit Span Backward -.14 -.98 .33
Digit Span Forward .18 1.39 .17
Trigram 18" delay .23 1.72 .09

In the third set o f regression analyses, the number correct obtained on the items of 

the PMT requiring an action response was used as the dependent variable. The attention 

measures, entered as the first block in the first analysis, accounted for 20% o f the variance 

(E(4, 71) = 4.46, j2 < .01). The Trigram 18" delay and BTA tasks reached statistical
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significance (see Table 25). The retrospective memory tasks, entered as the second block, 

accounted for an additional 5% o f the variance (F(8, 67) = 2.82, p  < .01). None of the 

individual tests were statistically significant. The executive tasks, entered as the last 

block, accounted for another 4% o f the variance (F(13, 62) = 1.98, g < .05) above that 

accounted for by the attention and retrospective memory measures. Again, none of the 

individual tests reached statistical significance. The blocks were entered in the reverse 

order for the second regression analysis. The executive measures accounted for 21% of 

the variance (F(5, 70) = 3 .75, p  < .01) but none of the individual tests reached statistical 

significance. The retrospective memory measures accounted for an additional 7% of the 

variance (F(9, 66) = 2.75, p < .01). None o f the tasks reached statistical significance. The 

attention measures accounted for an additional 2% of the variance (F(13, 62) = 1.98, p < 

.05. above that accounted for by the executive and retrospective memory measures but 

none o f the tasks were statistically significant.

Prospective Memory Functioning in Older Adults



________   Page 119

Table 25. Standardized beta weights for the regression analyses o f the action responses 

score on the PMT.

Standardized Beta 
Weights

t Significance 
of t

Model 1.
Block I: attention

Digit Span Backward -02 -.17 .87
Digit Span Forward .10 .82 .41
BTA .26 2.11 .04
Trigram 18" delay .27 2.42 .02

Block 2: memory added
Digit Span Backward -.02 -.16 .87
Digit Span Forward .06 .53 .60
BTA .18 1.36 .18
Trigram 18" delay .20 1.69 .10
BVRT .12 .98 .33
RAVLTTBl -.07 -.57 .57
RAVLT TA7 .25 1.23 .22
RAVLT TA6 -.06 -.29 .77

Block 3: executive added
Digit Span Backward -.05 -.33 .75
Digit Span Forward .04 .33 .74
BTA .16 .86 .39
Trigram 18" delay .13 .98 .33
BVRT .08 .61 .55
RAVLT TBl -.06 -.50 .62
RAVLT TA7 .22 .91 .37
RAVLT TA6 -.06 -.27 .79
Animal Naming -.00 -.03 .98
FAS .12 .81 .42
Block Design .07 .49 .63
Stroop .02 .11 .92
Similarities .16 1.10 .27
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Standardized Beta 
W eights

t Significance 
of t

Model 2.
Block I: executive

FAS .15 1.17 .25
Animal Naming .00 .04 .97
Similarities .22 1.67 .10
Block Design .13 .94 .35
Stroop -.11 -.76 .45

Block 2: memory added
FAS .11 .85 .40
Animal Naming -.07 -.52 .60
Similarities .19 1.42 .16
Block Design .11 .74 .46
Stroop -.08 -.53 .60
BVRT .10 .76 .45
RAVLT TB I -.05 -.43 .67
RAVLT TA7 .24 1.63 .11
RAVLT TA6 -.12 -.59 .56

Block 3: attention added
FAS .11 81 .42
Animal Naming -.00 -.03 .98
Similarities .16 1.10 .27
Block Design .07 .49 .63
Stroop .02 .11 .92
BVRT .08 .61 55
RAVLT TB 1 -.06 -.50 .62
RAVLT TA7 .22 .91 .37
RAVLT TA6 -.06 -.27 .79
BTA .16 .86 .39
Digit Span Backward -.05 -.33 .75
Digit Span Forward .04 .33 .74
Trigram 18" delay .13 .98 .33

For the fourth set o f regression analyses, the number correct obtained on the items 

o f the PMT requiring individuals to monitor to the time themselves was used was the 

dependent variable. The attention variables accounted for 12% o f the variance. The 

inclusion o f the retrospective memory tasks, entered in the second block, contributed an
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additional 6% o f the variance. The executive measures, entered in the third block, 

accounted for an additional 6% of the variance above the attention and retrospective 

memoiy tasks. None o f the omnibus tests were statistically significant. In the second 

regression analysis, the blocks o f variables were entered in the reverse order. The 

executive tasks accounted for 13% o f the variance. The retrospective memory measures 

accounted for an additional 7% o f the variance and the attention measures, entered as the 

third block, accounted for an additional 4% of the variance above that accounted for by 

the executive and retrospective memory measures. None o f the omnibus tests for the 

three blocks o f variables reached statistical significance (see Table 26).
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Table 26. Standardized beta weights for the regression analyses o f the time responses 

score on the PMT..

Standardized Beta 
Weights

t Significance 
of t

Model 1.
Block I: attention

Digit Span Backward -.10 -.72 .48
Digit Span Forward .11 .87 .39
BTA .18 1.42 .16
Trigram 18" delay .24 2.03 .05

Block 2: memory added
Digit Span Backward -.14 -1.04 .30
Digit Span Forward .10 .77 .45
BTA .13 .95 .35
Trigram 18" delay .22 1.77 .08
BVRT .28 2.18 .03
RAVLT TB 1 -.04 -.29 .77
RAVLT TA7 -.03 -.13 .90
RAVLT TA6 -.01 -.04 .97

Block 3: executive added
Digit Span Backward -.16 -1.08 .29
Digit Span Forward .13 .97 .34
BTA .10 .54 .59
Trigram 18" delay .14 1.06 .29
BVRT .32 2.29 .03
RAVLTTBl -.01 -.04 .97
RAVLT TA7 -.07 -.28 .78
RAVLT TA6 .04 .17 .87
Animal Naming -.00 -.03 .98
FAS -.20 -1.38 .17
Block Design -.10 -.65 .52
Stroop -.09 -.49 .62
Similarities .26 1.74 .09
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Standardized Beta 
Weights

t Significance
o f t

Model 2.
Block I: exeaaive

FAS -.13 -.94 .35
Animal Naming .00 .02 .98
Similarities .25 1.79 .08
Block Design -.02 -.11 .91
Stroop -.24 -1.61 .11

Block 2: memory added
FAS -.18 -1.33 .19
Animal Naming -.05 -.40 .69
Similarities .29 2.02 .05
Block Design -.10 -.69 .50
Stroop -.17 -1.15 .26
BVRT .30 2.27 .03
RAVLT TBl -.02 -.17 .86
RAVLT TA7 .03 .12 .90
RAVLT TA6 .02 .08 .94

Block 3: aitenlion added
FAS -.20 -1.38 .17
Animal Naming -.00 -.03 .98
Similarities .26 1.74 .09
Block Design -.10 -.65 .52
Stroop -.09 -.49 .62
BVRT .32 2.28 .03
RAVLTTBl -.01 -.04 .97
RAVLT TA7 -.07 -.28 .78
RAVLT TA6 .04 .17 .87
BTA .10 .54 .59
Digit Span Backward -.16 -1.08 .29
Digit Span Forward .13 .97 .34
Trigram 18" delay .14 1.06 .29

In the final set o f regression analyses, the dependent variable was the number of 

correct items obtained on the PMT that were preceded by an associative cue. The block 

o f attention measures accounted for 17% o f the variance (E(4, 71) = 3.73, p  < .01) with 

the Trigram 18" delay task reaching statistical significance (see Table 27). The
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retrospective memory tasks, entered in the second block, accounted for an additional 6% 

o f the variance (F(8, 68) = 2.53, jj < .05) and the executive measures accounted for an 

additional 5% of the variance (F(13, 62) = 1.90, p < .05) above that accounted for by the 

first two blocks. None of the retrospective memory or executive tasks reached statistical 

significance. The blocks o f variables were entered in the reverse order for the second 

regression analysis. The block o f executive tasks accounted for 17% o f the variance (F(5, 

70) = 2.88, p < .05) but none of the individual tasks reached statistical significance. The 

retrospective memory measures accounted for an additional 7% of the variance (F(9, 66)

= 2.40, p < .05). The short delay (Rey TA6) and long delay (Rey TA7) free recall trials of 

the Rey task obtained significant standardized beta weights. Lastly, the inclusion of the 

attention tasks accounted for another 3% of the variance (F( 13, 62) = 1.90, p < .05) but 

none of the individual tasks reached statistical significance.

Prospective Memory Functioning in Older Adults



Page 125

Table 27. Standardized beta weights for the regression analyses o f the associative cue 

responses on the PMT.

Standardized Beta 
Weights

t Significance 
of t

Model 1.
Block I: attention

Digit Span Backward .00 .03 .98
Digit Span Forward .09 .72 .47
BTA .19 1.55 .13
Trigram 18" delay .28 2.48 .02

Block 2: metnory added
Digit Span Backward .00 .03 .98
Digit Span Forward .05 .44 .66
BTA .13 .96 .34
Trigram 18" delay .26 2.18 .03
BVRT .11 .87 .39
RA\T.T TBl -.11 -.96 .34
RAVLT TA7 .41 1.95 .06
RAVLT TA6 -.35 -.173 .09

Block 3: executive added
Digit Span Backward -.02 -.13 .90
Digit Span Forward .07 .54 .59
BTA .08 .45 .66
Trigram 18" delay .21 1.60 .11
BVRT .08 .59 .56
RAVLTTBl -.10 -.80 .42
RAVLT TA7 .43 1.77 .08
RAVLT TA6 -.41 -1.82 .07
Animal Naming -.05 -.33 .74
FAS .10 .73 .47
Block Design .22 1.43 .16
Stroop .13 .77 .45
Similarities .12 .80 .43
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Standardized Beta 
Weights

t Significance
o ft

Model 2.
Block I: executive

FAS .12 .86 .39
Animal Naming .02 .15 .88
Similarities .22 1.64 .11
Block Design .19 1.37 18
Stroop .01 .07 .94

Block 2: memory added
FAS .11 .81 .42
Animal Naming -.08 -.61 .54
Similarities .18 1.27 .21
Block Design .23 1.57 12
Stroop .03 .22 .82
BVRT .09 .68 .50
RAVLTTBl -.10 -.84 .41
RAVLT TA7 .52 2.44 .02
RAVLT TA6 -.42 -2.05 .04

Block 3: attention added
FAS .10 .73 .47
Animal Naming -.05 -.33 .74
Similarities .12 .80 .42
Block Design .22 1.43 .16
Stroop .13 .77 .45
BVRT .08 .59 .56
RAVLT TBl -.10 -.80 .43
RAV1.T TA7 .43 1.77 .08
RAVLT TA6 -.41 -1.82 .07
BTA .08 .45 .66
Digit Span Backward -.02 -.13 .90
Digit Span Forward .07 .54 .59
Trigram 18" delay .21 1.60 .11
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Brief Discussion

Study n i  was designed to address three objectives. The first objective was to 

examine the differential performance on prospective memory tasks in healthy older adults 

that varied across four dimensions, including length o f delay, type o f  response required at 

execution, type o f cue, and difficulty level o f the distractor task. The second objective 

was to examine the types o f errors that the participants made on the prospective memory 

tasks. The third objective o f Study III was to examine the relationship between 

prospective memory functioning and attention, executive functioning, and retrospective 

memory in older adults.

To evaluate prospective memory, the PMT (Raskin & Buckheit, 1998) was 

administered to the participants. As with most other measures o f prospective memory, the 

PMT employs distractor tasks that the participants complete during the interval between 

the instructions for the prospective memory task and the execution o f these tasks. The 

Letter Cancellation and Alphabetizing Sentences tasks were the two distractor tasks used 

in the PMT. The Letter Cancellation task requires the participant to cross out two letters 

from a passage. The Alphabetizing Sentences task requires the participant to read a 

sentence aloud and then repeat the sentence with the words in alphabetical order. Raskin 

and Buckheit (1998) suggest that the latter task is more difficult as it requires the 

individual to process multiple pieces o f information quickly whereas the former task 

simply requires the individual to attend to two letters for the entire task. The 

Alphabetizing Sentences task, therefore, can be considered to be more taxing on working 

memory. In fact, the participants in the present study performed better on the prospective 

memory tasks while completing the Letter Cancellation task. In their preliminary study, 

Raskin and Buckheit (1998) observed the same pattern o f results in patients with brain 

injury. In the cognitive aging field, several researchers have investigated how demands on 

working memory affect prospective memory performance. Park et al. (1997) found that 

older adults’ prospective memory performance on a time-based task decreased
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significantly when they were required to concurrently perform a task that was demanding 

on working memory. In contrast, an earlier study by Maylor (1996) found no relationship 

between prospective memory performance and difficulty o f the background task. Lastly, 

because the two distractor tasks in the present study were administered in an invariant 

order to the participants, one cannot rule out an order effect to account for the differences 

in performance on the prospective memory tasks.

Because the participants performed more poorly on the prospective memory tasks 

while completing Alphabetizing Sentences distractor task, analyses were run separately for 

each of the distractor tasks for evaluating the other four dimensions o f  the PMT. As 

expected, participants performed better on the prospective memory tasks when the delay 

between instructions on the execution o f the response was 2 minutes compared to when 

the delay was 15 minutes. This was the case for both distractor tasks, although the effect 

was greater for the Letter Cancellation task. On this latter task, participants recalled 50% 

more information of the prospective memory tasks when the delay was 2 minutes (M = 

4.75, SD = 1.50) than 15 minutes (M = 2.31, SD = 1.38). Participants recalled about 40% 

more information when the delay was 2 minutes (M = 3.80, SD = 1.34) compared to the 

15 minute delay (M = 2.26, SD = 1.56) while completing the Alphabetizing Sentences 

distractor task. These results are certainly in the direction expected with a shorter time 

intervals between instructions and execution o f task resulting in higher recall o f the 

prospective memory tasks compared with the longer interval.

Half o f the prospective memory tasks on the PMT required participants to perform 

an action at the time o f execution o f the response whereas the other half required verbal 

responses. On the Letter Cancellation task, participants performed better, recalling 25% 

more information, on the prospective memory tasks that required an action (M = 4.09, SD 

= 1.54) rather than a verbal response (M = 3 .00, SD = 1.42). No difference between the 

two types o f responses was observed for the Alphabetizing Sentences distractor task. 

Subject-performed tasks in studies o f retrospective memory are better remembered than 

verbally presented material for fi-ee recall (Cohen, 1983; 1989). However, the results o f
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studies examining the memory for actions versus verbal responses in prospective memory 

tasks are not consistent. Koriat, Ben-Zur, and Nussbaum (1990) found higher recall when 

participants were required to enact a response at test rather than provide a verbal 

response. In contrast. Brooks and Gardiner (1994) found no difference between 

prospective subject-performed tasks and verbal responses in either a short or long delay 

condition in their group o f older adults. Schaefer, Kozak, and Sagness (1998) 

manipulated the way in which younger participants encoded the information to be recalled 

or enacted for a prospective memory task and observed that the enactment of the action at 

encoding actually hindered its recall later. The results o f Study III are consistent with the 

study by Koriat et al. (1990) as they suggest that older adults are better able to remember 

to perform an action at some point in future compared with remembering to provide a 

verbal response.

Half o f the responses required by the prospective memory tasks on the PMT were 

preceded by an associative cue. That is, the experimenter presented a cue (e.g., a picture 

o f a cow) to the participants just prior to the time that they were to execute a specific 

response. In this condition, the participants were required to recall what response was to 

be carried out but the experimenter monitored the 2 or 15 minute delays. For the other 

half o f the prospective memory tasks on the PMT, participants were required to monitor 

the time of the delay themselves before executing the appropriate response. This latter 

condition can be assumed to be more difficult than the former condition because 

participants have to monitor the time as well as remember the appropriate response. The 

results appear to reflect this. While completing the Letter Cancellation task, participants 

recalled about 25% more information on the prospective memory tasks when an 

associative cue (M = 4.04, SD = 1.47) was presented compared with a time cue (M =

3.05, SD = 1.48). The same pattern was observed for the Alphabetizing Sentences 

portion o f the PMT. While completing this distractor task, participants recalled about a 

third more information when the cue was an associative one (M = 3.71, SD = 1.49) 

compared with the time cues (M = 2.35, SD = 1.48). These results suggest that time cues
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require more cognitive resources than associative cues as the former requires the 

individual to not only remember the appropriate response but also to monitor the passage 

o f time. In addition, these results are consistent with Craik’s model o f contextual support 

(1986) in which he indicates that tasks that require greater self-initiation by the participant 

(i.e., time cues) will be performed more poorly by older adults compared with tasks that 

have higher levels o f environmental support (e.g., associative cues).

In sum, the results o f this study indicate that performance on measures of 

prospective memory is affected by several factors. First, the difficulty level o f the 

concurrent distractor task is important with tasks that require greater demands on 

cognitive resources reducing prospective memory functioning. A second factor is the 

length o f delay between instructions and the time that the prospective memory task is to 

be executed. As expected, shorter delays result in better performance on the prospective 

memory tasks. The type o f response required by the prospective memory tasks is another 

important factor. Action responses are better remembered than verbal ones. Lastly, the 

type o f cue at the time that the response is to be executed is an important factor affecting 

prospective memory functioning. Associative cues, considered to be external cues, result 

in better prospective memory functioning compared to time cues, in which the individual is 

required to monitor the time for himself or herself. Time cues can be classified as internal 

cues.

In addition to exploring how the above four factors affect prospective memory 

functioning, the examination o f age effects was also o f primary interest. Across both 

distractor tasks, there were no significant age differences on the prospective memory 

measures. Moreover, no significant interactions involving age were observed. It is 

particularly noteworthy that there was no age difference in performance between the time- 

cued prospective memory tasks compared to those involving associative cues. 

Theoretically, older adults are expected to be more impaired on time-cued than 

associative-cued prospective memory tasks because the former require more cognitive 

resources because the individual is required to monitor time and then self-initiate the
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response without environmental support (i.e., cuing) (Craik, 1986). The absence of 

significant age differences is consistent with the study by Cockbum and Smith (1988). 

Their study included individuals whose age range was similar to the present study. The 

prospective memory task they used, however, contained only two items and was scored 

on an all or none basis thereby resulting in ceiling effects. Cockbum (1996) also failed to 

observe a relationship between age and performance on her time- and event-based 

prospective memory tasks. Her study, however, included adults, ranging in age from 23 

to 62 years, who had suffered nonprogressive brain damage and healthy controls. Other 

studies, comparing the performance o f adults under 30 years to those over the age o f 60 

years, also have failed to find age effects on prospective memory tasks (e.g., Einstein & 

McDaniel, 1990; Einstein et al., 1995).

The second objective o f Study III was to examine the types o f errors that 

participants made on the PMT. The present study is one o f the first studies to examine the 

types o f errors older adults make on prospective memory tasks. The PMT, allows for the 

analysis o f six different types o f errors: (1) prospective memory failure; (2) action 

substitute; (3) loss o f content for action responses; (4) loss of content for time responses; 

(5) place losing resulting in an omission; and (6) place losing resulting in an repetition.

The most common error, accounting for 43% of the errors, were action substitute errors. 

That is, participants recalled that something was supposed to be done but replaced the 

correct response with another response. The second most common type o f error, 

accounting for nearly a quarter o f the errors, was the loss of content for action responses. 

Again, participants were able to remember that they were supposed to be doing something 

but they could not recall what specific action was to be carried out and therefore did 

nothing. Errors labelled as complete prospective memory failures were the third most 

common type o f error made by the participants, accounting for nearly 20% of the errors. 

Individuals who made these errors failed to recollect that a specific response was required 

at a specific time. Errors that involved the loss o f content for time-cued responses 

comprised 8% of the total number o f  errors made by the participants. When participants
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made these errors they were able to recall that something was to be done at a specific time 

but failed to remember what was to be done. Just over 5% of the errors involved the 

repetition o f a response because the individual apparently failed to monitor what he or she 

had just done. Less than 1% of the errors involved the omission o f a response because the 

individual became distracted at the beginning o f the response and went on to another 

response or another task. There were no significant differences between the two age 

groups with regard to the types o f errors made on the PMT.

Cockbum and Smith (1994) analyzed the errors made by older adults on one of 

the prospective memory items of the Rivermead Behavioural Battery. They classified 

errors into one of four categories. The most common error made by their participants, 

accounting for nearly a quarter o f the responses, were substitution errors. Nearly a fifth of 

their sample recalled that they were to do something but were unable to recall what. This 

is analogous to the loss o f content errors category o f the present study. About 15% of 

their participants failed to make a response, which is equivalent to the prospective memory 

error category o f the PMT. Study III, then, replicates the pattern of results o f Cockbum 

and Smith (1994) as the frequency and ranking of the types of errors made by the 

participants in both studies are similar. Additional types o f errors were observed on the 

PMT, however, as it has a more refined system of classifying errors. An additional finding 

reported in the Cockbum and Smith (1994) study is worth noting. They found the loss of 

content errors increased with age. The age effect was robust even when intelligence and 

level o f daily activities were partialled out o f the analysis. Study III does not replicate this 

finding as no age differences were found. It is important to note, however, that Cockbum 

and Smith (1994) did not specify the exact ages o f their participants except to describe 

them as “older” and therefore any direct comparisons between their results and those o f 

Study III is difficult.

The third objective o f Study III was to examine the relationship between 

prospective memory functioning and attention, executive functioning, and retrospective 

memory in older adults. This was accomplished with the use o f  hierarchical regression
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analyses. The dependent variables used in the analyses were the total PMT score, score 

on the items requiring a verbal response, score on the items requiring an action response, 

score on items preceded by a time cue, and score on items preceded by an associative cue. 

For each set o f  regression analyses, two models were tested. For the first model, the 

attention measures were entered in the first block, the retrospective memory tasks in the 

second, and the executive measures were entered in the last block. For the second model, 

the blocks o f variables were entered in the reverse order. About 20% o f  the variance in 

the PMT was accounted for after the first block had been entered, irrespective o f whether 

it was the attention or executive measures. The addition o f the other two blocks o f 

variables for both models contributed an additional 11 or 12% of the variance, depending 

on which model was being tested. Specifically, the Trigram 18" delay and Similarities 

tasks accounted for the greatest amount o f variance. The Similarities subtest is considered 

to be a measure o f abstract thinking, a component of executive functioning. In contrast, 

the 18" delay trial o f the Trigram task is a measure of complex attention, often called 

working memory, that requires the individual to hold onto information while 

simultaneously processing other information.

There was essentially no difference between the two regression models when the 

performance on the items of the PMT that required a verbal response was used as the 

dependent variable in the regression analyses. In both models each block o f variables 

accounted for between 7 and 10% of the variance but no individual tasks achieved 

statistical significance. For the regression analyses in which the score on the items 

requiring an action response was used as the dependent variable, the first block o f 

variables accounted for about 20% o f the variance. This was true whether the attention or 

the executive measures were entered first into the analysis. The other two blocks 

accounted for only 9% o f additional variance. When the attention variables were entered 

as the first block, the BTA and Trigram 18" delay tasks reached statistical significance. As 

stated above, the Trigram 18" delay task is a complex measure o f attention whereas the 

BTA is a relatively simpler measure o f attention.
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When the number o f correct responses on the items o f the PMT that were 

preceded by an associative cue was used as the dependent variable, the first block of 

variables, irrespective of whether it was comprised o f the attention or executive tasks, 

accounted for 17% of the variance. The addition o f the remaining two blocks o f variables 

in both models accounted for anther 10 to 11% of the variance. In the first model, in 

which the attention measures were entered as the first block o f variables, the Trigram 18" 

delay task achieved statistical significance. Again, this task is a complex measure of 

attention. In the second model, in which the executive measures were entered first, the 

retrospective memory tasks second, and the attention measures last, the TA6 and TIB of 

the RAVLT achieved statistical significance. These two measures o f retrospective 

memory are the short and long delay trials o f the RAVLT, respectively. Together, the 

retrospective memory measures accounted for an additional 7% of the variance above that 

accounted for by the executive measures. In the last two regression analyses, the 

dependent variable was the number correct on the items o f the PMT that were preceded 

by a time cue. For both models, the first block o f variables, either the attention or the 

executive tasks, accounted for only 12% o f the variance. The other two blocks of 

variables accounted for between 11 and 12% additional variance. None o f the individual 

tasks reached statistical significance.

For all o f the regression analyses, only 24 to 31% o f the variance was accounted 

for by the attention, retrospective memory, and executive tasks. Much o f the variance on 

the prospective memory task in the present study, therefore, remains unexplained. What is 

most interesting about these results is that one measure o f retrospective memory 

accounted for a significant portion o f the variance only on the responses that were 

preceded by an associative cue. In contrast, individual measures o f abstract thinking, 

attention, and working memory accounted for a significant portion o f the variance when 

the dependent variables were the action responses, associative responses, and the total 

PMT score. Previous research has found both positive and negative relationships between 

prospective memory and retrospective memory and executive functions (e.g., Burgess &
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Shallice, 1997; Cockbum, 1996; Wilkins & Baddeley, 1978). These studies typically 

involved a small number o f participants and a comprehensive battery o f 

neuropsychological tests was not administered, thereby resulting in inconclusive 

outcomes. The present study, however, corrects for both o f these methodological 

limitations and thus the finding o f a positive relationship between executive functions, 

namely abstract thinking, and prospective memory can be considered to be more robust.

In Study III, no age differences were observed across several dimensions o f the 

PMT, a prospective memory task, including length o f delay, type o f response required at 

execution, type o f cue provided (i.e., time- or event-based), and difficulty level o f the 

distractor task. The most common errors made by the participants on the PMT were 

classified as action substitute errors, loss o f content for action responses, and complete 

prospective memory failures. Lastly, the results o f Study III suggest that prospective 

memory functioning is more strongly related to executive functions than retrospective 

memory.
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Chapter Five 

General Discussion

The body of research that examines prospective memory has grown enormously in 

the last decade. There remain many unanswered questions, however, particularly with 

regard to the changes that occur in prospective memory functioning with aging. The 

present series o f three studies was designed to examine prospective memory in older 

adults while addressing some o f the methodological gaps that exist in literature. Studies I 

and III examined prospective memory ability in healthy older adults whereas Study II 

assessed a self-report measure o f prospective memory.

Age differences were observed on the event-based prospective memory tasks for 

Study I but not Study III. Several factors may account for the different outcomes o f these 

studies. First, the selection process for the participants was different for Study I and III.

In Study I, the participants were part of a larger study in which participants had been 

randomly selected from the community. In contrast, the participants from Study III were 

selected from an established subject pool and therefore all had participated in at least one 

previous research project, although most were regular contributors to ongoing projects at 

the University o f Victoria. The different selection procedures for the two samples, 

therefore, may have resulted in some basic differences between the groups. For example, 

the participants o f Study III had an average of two years o f more formal education than 

the individuals in Study I and therefore may have been more intelligent or economically 

advantaged. A second factor that may explain the conflicting age results for the two 

studies is the size o f the retrospective memory component o f the prospective memory 

tasks. For two o f the tasks in Study I, specifically Envelope and Cheque, the retrospective 

memory component was large. In contrast, the retrospective memory component o f the 

event-based prospective memory tasks in Study III were comprised o f either a simple
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action or brief phrase. A third factor to consider is the type of distractor tasks that were 

administered in the two studies. The distractor tasks in Study I were comprised o f various 

measures o f attention, some of which were verbally-mediated and others involved visual 

information. In Study III the distractor tasks were two verbally-mediated tasks. It is 

difficult to determine which study had the greatest degree o f linkage between the 

distractor and prospective memory tasks. As well, it is difficult to determine which study 

had the more difficult o f the distractor tasks. Given the age differences in Study I, 

however, it is likely that this study had less linkage between the distractor and prospective 

memory tasks. Moreover, the age differences in Study I suggest that the distractor tasks 

in this study may have been more difficult than those used in Study III.

Time-based prospective memory tasks were administered in Study III but not 

Study I. No age effects were observed on these tasks. The lack o f  age differences on the 

time-based tasks in Study III is contradictory to the growing body of literature that has 

noted significant age differences on these tasks, particularly when contrasted to event- 

based prospective memory tasks (e.g., Einstein et al., 1995; Einstein & McDaniel, 1996; 

Park et al., 1997). Why were age differences not observed in the present study? Again, 

the group o f individuals who participated in Study III may have been exceptional when 

compared to the participants in other studies. As well, most o f the participants had been 

involved in a multitude o f Psychology experiments and therefore were likely to be more 

cognitively active than their counterparts who do not typically participate in scientific 

studies. Lastly, the difficulty level o f the prospective memory tasks across the studies may 

have varied. That is, the tasks administered in the present study may have been easier 

compared with those used in other studies.

The goal o f Study II was to examine the psychometric properties o f the PROMSQ, 

a self-report measure o f prospective memory ability. In previous research and 

rehabilitation settings, the PROMSQ has been used with individuals suffering fi’om brain 

trauma. Prior to the current study, however, it had not been administered to older adults. 

The advantage o f the PROMSQ compared with other self-report memory questionnaires
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(e.g., MFQ, MIA) is that it contains a separate scale o f items that queries participants 

specifically about their prospective memory functioning. Study II replicated findings by 

Mateer et al. (1987) regarding the factor structure o f the PROMSQ. The results o f Study 

n  suggest, however, that the PROMSQ is not a statistically reliable measure when used 

with older adults. Because the sample size o f Study II was so large, over 500 participants, 

and they were randomly selected from the population of older adults, these results are 

believed to be robust. In order to be useful with older adults, future research will need to 

modify the measure to improve its psychometric properties.

Traditionally prospective memory has been viewed as a subsystem o f memory. 

More recently, however, there has been empirical data to suggest that prospective memory 

may be better viewed as part of executive functioning (e. .g, Burgess & Shallice, 1997; 

Dobbs & Reeves, 1996). In Studies I and III, performance on the prospective memory 

tasks was best accounted for by performance on measures of executive functions, such as 

verbal fluency and abstract thinking, and attention. Bisiacchi (1996), using factor 

analyses, found different factor loadings for her young-old and old-old groups. In the 

young-old group, who performed well on the retrospective memory tasks, prospective 

memory was associated with other tasks o f executive functions. In contrast, prospective 

memory was associated with both a task o f executive functioning as well as long term 

memory in her old-old group. The latter group performed more poorly on the 

retrospective memory tasks compared with the younger group. In an attempt to replicate 

her findings, the participants’ scores on the battery o f neuropsychological and prospective 

memory tasks administered in Study III were entered into a factor analysis. For the 

young-old group, prospective memory functioning was associated with long term memory 

(i.e., delayed recall o f the RAVLT), working memory (i.e., 18" delay o f the Trigram task), 

and abstract thinking (i.e.. Similarities). Prospective memory functioning for the old-old 

group, however, was associated with abstract thinking (i.e. Similarities) and visuospatial 

organization (i.e.. Block Design). Unlike the Bisiacchi (1996) study, there were no age 

group differences on the retrospective memory task in Study m . Thus, another factor
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analysis was run with the groups divided by low and high scores on the R.VLT Delayed 

Recall Trial. The 50* percentile was used as the cut-off score. For the high-scorers, 

performance on the prospective memory task loaded with abstract thinking (i.e.. 

Similarities), working memory (i.e., 18" delay o f the Trigram task), visuospatial 

organization (i.e.. Block Design), and long term memory (i.e., RVLT Delayed Recall 

Trial). For the low-scorers, only working memory (i.e., 18" delay o f the Trigram task) 

was associated with prospective memory ability. Bisiacchi (1996) concludes that with 

intact retrospective memory ability, prospective memory is only associated with executive 

functions whereas with poor retrospective memory ability, prospective memory is 

associated with both executive functions as well as long term memory ability. The 

exploratory analyses run for Study 111, however, contradict this and in fact, suggest the 

opposite pattern. No matter, it seems the traditional approach of thinking o f prospective 

memory only as a subsystem of retrospective memory is incomplete. Not only do the 

results o f the present study indicate this, but given the steps involved in successfully 

carrying out a prospective memory task, namely self-initiation, planning, executing a 

response, it is logical to assume that executive functions are important.

There is a paucity o f research that has examined why people fail to successfully 

carry out prospective memory tasks. One o f the goals o f Study III, therefore, was to 

examine the errors that participants made on the PMT, the prospective memory task. The 

PMT allows for the analysis o f six types o f errors. Action substitution errors were the 

most common errors made by the participants, accounting for over 40% of the total 

number o f errors. When making this error, participants remembered that they were do 

something at a specific point in time but they executed an incorrect response. Nearly a 

quarter o f the errors were classified as loss o f content when an action response was 

required. In this situation, participants were able to recall that they were to make a 

response at a specific time but they were unable to remember what it was. The third most 

common error, accounting for a fifth o f  the errors, were labelled as complete prospective 

memory failure. That is, participants failed to recall that they were to make a specific
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response at a specific time. No age differences were observed. The types, and their 

ranking, o f the errors made by the participants in Study III are similar to the ones reported 

by Cockbum and Smith ( 1994). Together, these results suggest that for older adults 

deficits or problems in executive functions play an equally important role in the carrying 

out prospective memory tasks than does retrospective memory. That is, action 

substitution errors, which were the most common errors made by the participants both 

Study III and the study by Cockbum and Smith (1994), imply a problem in executing a 

correct response (i.e., a component o f executive functions) rather than simply a deficit in 

retrospective memory. It is not possible, however, to determine which ability, that is 

executive functions or retrospective memory, was primarily responsible for this type of 

error. The addition o f a recognition component at the end o f the task would help 

differentiate between the them and, in fact, a recently revised version o f the PMT has 

included a recognition test. Study III highlights the importance of analyzing the types o f 

errors made by older adults in order to better understand prospective memory.

The present set of studies contributes significantly to the current body of 

knowledge regarding prospective memory and aging in several ways. First, Studies I and 

II were comprised of a subset o f individuals who had been randomly selected from the 

community. Random selection is the optimal method o f selecting participants (Evans,

1985) but very few studies are able to use this method of selecting participants due to 

practical constraints. The results o f studies that have used random samples, therefore, are 

more generalizable to the population compared to studies that have used other participant 

selection methods.

The types o f prospective memory tasks administered to the participants in Studies 

I and III reflect an improvement o f the tasks that have been typically used in research and 

clinical practice. Many studies (e.g., Cockbum & Smith, 1994) have only used the two 

items from the Rivermead Behavioural Battery (Wilson et al., 1985) to assess event-based 

prospective memory. Because there are only two items, both o f which are scored on a 2 

point basis, floor or ceiling effects are common. Other studies have used prospective
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memory tasks which are essentially one item and are scored as success or failure (e.g., 

Dobbs & Rule, 1987). This limited range in scores results in restricted variability which in 

turn influences the statistical analyses. In the present series o f studies, the prospective 

memory tasks included more than two items and the scoring system allowed for 

incomplete or partial responses. Four prospective memory items were used in Study I.

The range o f scores for each item varied but the total scoring o f these tasks allowed for a 

range of scores from 0 to 20, where the latter reflects a perfect performance across the 

four items by the participant. The prospective memory task used in Study III, the PMT, 

contained 16 items and each was scored on a 2-point basis thereby allowing for a range of 

scores between 0 and 32. Studies I and III, therefore, allowed for greater variability in the 

scoring of the prospective memory tasks compared to previous research.

Raskin and Buckheit (1998) originally designed the PMT, the prospective memory 

task used in Study III, as a tool to be used in clinical practice. Although comment on the 

clinical value o f the PMT is beyond the scope of this project, it certainly demonstrated 

value as a research tool. It is clearly the most comprehensive prospective memory task to 

be included in a study involving older adults. The PMT is the only measure to evaluate 

four different dimensions of prospective memory. First, the measure contains 16 items 

which allows one to obtain a large range o f scores as well as a more accurate measure of 

prospective memory fimctioning compared to tasks that contain only one or two items. 

Second, it evaluates both event- and time-based prospective memory. Third, it evaluates 

prospective memory tasks that require an action compared to a verbal response. Fourth, it 

allows for the comparison of performance when the time between instructions and the 

execution o f the task is either at 2 or 15 minutes. Notwithstanding the merits o f the PMT, 

it is not without its disadvantages. The greatest disadvantage o f the measure is the 

amount o f time required to administer it. It requires approximately 50 minutes during 

which time no other tasks, except the distractor tasks, can be administered. It may be 

worthwhile, both for clinical practice and research, to address the feasibility o f a shortened 

version o f the PMT. Moreover, future research needs to evaluate the psychometric
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properties o f the PMT in groups o f older adults as well as its usefulness with patient 

groups, such as AD patients.

Prospective memory tasks are carried out many times each day and the results of 

these studies, and Study HI in particular, have implications for the everyday lives o f older 

adults. Specifically, knowing what types errors older adults make on prospective memory 

tasks, as well as the underlying reasons for them, is important for designing both informal 

compensatory strategies as well as formal rehabilitation programs. For example, the 

results o f Study III indicated that substituting an action accounts for nearly half o f the 

errors whereas complete prospective memory failure errors account for less than a fifth of 

the errors. Moreover, tasks preceded by an associative cue were better remembered than 

those in which the participants had to monitor the passage o f time themselves. In 

everyday life, then, compensatory strategies for remembering to take medication, for 

example, will be more effective if the individual is able to associate another event with the 

pill-taking behaviour. As well, knowing that the individual is nearly twice as likely to 

substitute an action, such as taking a different medication, than to completely forget to 

take the medication will certainly have safety implications depending on the toxicity o f the 

medication. This might lead one to ensure that different medications are kept in different 

locations to prevent actionf substitution errors. Research has not yet applied the results of 

recent prospective memory studies to the everyday life of older adults.

Overall, the present series o f studies suggest that prospective memory functioning, 

as measured by the PMT, does not show inevitable decline with age. In addition, 

prospective memory, at least for older adults, seems to be best understood as involving 

both executive and retrospective memory abilities. Future research needs to modify the 

PROMSQ in order to make it a more reliable tool for the measurement o f  self-reported 

prospective memory fimctioning in older adults. As well, the PMT requires modification 

in order to make it a more efficient measure o f prospective memory as it currently requires 

a considerable amount o f time to administer, which makes it unattractive to researchers, 

and especially clinicians, despite its many advantages. Although the PMT revealed no age
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differences in prospective memory, future studies need to examine how older adults 

perform compared to younger adults (i.e., individuals under the age of 30 years) to 

determine whether a decline occurs over the lifespan. Studies that further examine the 

types o f errors that older adults make while performing prospective memory tasks will be 

important for a complete understanding o f prospective memory. Lastly, the examination 

o f prospective memory in participants in the early stages of dementia, such as AD, will 

help researchers better understand prospective memory functioning.
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Date of Interview

Year Mon Day 

Date of Birth Sex Male Female

Year Mon Day

Patient Age 

Major Occupation 

Maternal Language

Years of Education

Handedness

Did the respondent have difficulty with English?

Hearing Problems? ________________________

Vision Problems? ________________________

Other Comments

Psychometrist’s Name 

Psychologist’s Name
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Appendix B

C a n a d ia n  St u d y  o f  H e a l t h  a nd  A g in g  

Hearing Survey

Instructions; This survey deals with a number o f common situations that involve hearing. 
For each question, you should give the answer which best describes you and your 
behaviours. You can select from among the following answer alternatives (show card 
with alternatives).
Note to examiner. Please circle the letter next to each questions that corresponds to the subject's 
answer.

1. Are you ever bothered by the feeling that 
your hearing is poor?

2. Is your reading easily interrupted by noises 
in nearby by rooms?

3. Can you hear the telephone ring when you 
are in the same room in which it is located?

4. Can you hear the telephone ring when you are 
in the room next door (to where the telephone 
is located)?

5. Do you find it difficult to make out the words 
in recordings o f popular songs?

6. When several people are talking in a room, do 
you have difficulty hearing an individual 
conversation?

7. Can you hear the water boiling in a pot when 
you are in the kitchen?

8. Can you follow the conversation when you 
are at a large dinner table?

9. Do you have difficulty hearing with your 
right ear?

10. Do you have difficulty hearing with your 
left ear?

11. Are you able to judge the location of 
things by their sound alone?

Never Sometimes Occusionally Frequently .\lu  lys

0

0

0

0

0

0

0

0

0
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A ppendix C

C a n a d ia n  St u d y  o f  H e a l t h  a nd  A g in g  
Seeing Survey

Instructions; This survey deals with a number o f common situations that involve seeing 
and vision. For each question, you should give the answer which best describes you and 
your behaviours. You can select from among the following answer alternatives (show 
card with alternatives).
Note to examiner. Please circle the letter next to each questions that corresponds to the subject's 
answer.

Never Sometimes Occasionally Frequently Always

4.

5,

8 .

9.

Do you have difficulty discriminating 
between yellow and orange?

Do you have difficulty discriminating 
between yellow and green?

Do you have difficulty discriminating 
between gray and blue-green?

Do you have difficulty discriminating 
between red and brown?

Do you have difficulty discriminating 
between green and brown?

Do you have difficulty discriminating 
between pale green and pale red?

Do you have difficulty discriminating 
between blue and purple? 0

Do the color names that you use disagree 
with those that other people use? 0

Are the colors o f  traffic lights difficult 
to distinguish?

10. Do you tend to confuse colors?

0

0

2

2

4

4
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Appendix D

T a sk s  U se d  in  St u d ie s  I, II, AND III

Study I Study n Study HI

Background Information
General Information Survey 
3MS
Hearing Survey 
Seeing and Vision Survey

General Information Survev 
3MS

General Information Survev 
3 MS

Attention
Digit Span 
Cancel H

Digit Span Digit Span
Brief Test o f Attention

Executive Functions 
FAS
Animal Naming 
Stroop 
Digit Symbol 
Similarities 
Block Design 
Comprehension 
Card Sorting 
Picture Stroop

FAS
Animal Naming

Digit Symbol 
Similarities 
Block Design 
Comprehension

Token Test

FAS
Animal Naming 
Stroop

Similarities 
Block Design

Retrospective Memory
RAVLT
BCR
BVRT

RAVLT
BCR
BVRT
WMS-R Information subtest

RAVLT

BVRT

Prospective Memory
Writing Name
Envelope
Cheque
Deposit

PROMSQ PMT
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Appendix E

P r o spec t iv e  M e m o r y  Sc r ee n in g  M em o r y  Q u e st io n n ia r e

PARTI

We are interested in memory and how it works. Using this questionnaire, we hope to 
understand what kind o f things are easy for you to remember and what kind of things you 
are likely to forget. The last section deals with trying to find out what things you may use 
to help your memory. Answer all o f the questions the best you can. There are no right or 
wrong answers.

Please indicate the frequency with which you experience these forgetting problems by 
placing a check at the appropriate point on the scale. One equals "never occurs" and 5 
equals "always occurs".

Never Occasionally Always

I remember where I put things.
I remember the names o f old fiiends or 
family members.
I don't remember to pick up items I need 
when shopping.
I remember the kind o f car my family had 
when I was young.

5. I remember what I did last weekend.
6. I can't recall what I had for breakfast.

I have trouble picturing the house(s)
I grew up in.
I often lose my train o f thought when 
speaking.
I can recall the names o f my therapists 
or doctors.

10. [ forgot what I came into a room for.
11. I am having trouble remembering where I

used to work (go to school).
12. I remember old T V shows.
13. I can't remember if I've already done

something.
14. I don't have to ask for instructions 

or directions to be repeated again.
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Never Occasionally Always 
1 2 3 4 5

15. I miss appointments and meetings that I've
scheduled. __ __ __ __ __

16. I can find my way around my old neighborhood
or my family's house. __ __ __ __ __

17. I can remember what I did the night before.  _______ __ __ __
18. 1 can remember the date without looking

it up. __ __ __ __ __
19. I forget to do things like turn off the

stove or to turn on my alarm clock. __ __ __ __ __
20. 1 can't remember when I last took my

medicine. __ __ __ __ __
21. Math is hard because I can't keep the numbers

in my head. __ __ __ __ __
22. I remember news I've heard on T V or read

in the newspaper. __ __ __ __ __
23. I have trouble remembering what subjects I've

studied in school. __ __ __ __ __
24. 1 have trouble remembering my birth date.   __ __ __ __
25. I remember to take my medications. __ __ __ __ __
26. 1 can recall the plot o f a television show

1 just watched.__________________________ __ __ __ __ __
27. It's hard to dial a phone number unless I

write it down and keep looking at it. __ __ __ __ __
28. After a phone conversation, I can remember

what we've talked about. __ __ __ __ __
29. 1 can remember what 1 used to do for summer

vacations. __ __ __ __ __
30. It would be hard for me to remember who the

first president o f the U.S. was. __ __ __ __ __
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Fa c t o r  St r u c t u r e  o f  th e  P r o sp e c t iv e  
M e m o r y  Sc r e e n in g  M em o ry  Q u e st io n n ia r e
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Item
1. I remember where I put things.
2. I remember the names o f old friends or family members.
3. I don't remember to pick up items I need when shopping.
4. I remember the kind of car my family had when I was young.
5. I remember what I did last weekend.
6. I can't recall what I had for breakfast.
7. I have trouble picturing the house(s) I grew up in.
8. I often lose my train o f thought when speaking.
9. I can recall the names o f my therapists or doctors.
10. I forgot what I came into a room for.
11. I am having trouble remembering where I used to work.
12. I remember old T V. shows.
13. I can't remember if I've already done something.
14. I don't have to ask for instructions or directions to be 

repeated again.
15. I miss appointments and meetings that I've scheduled.
16. I can find my way around my old neighborhood or my 

family's house.
17. I can remember what I did the night before.
18. I can remember the date without looking it up.
19. I forget to do things like turn off the stove or to turn on 

my alarm clock.
20. I can't remember when I last took my medicine.
21. Math is hard because I can't keep the numbers in my head.
22. I remember news I've heard on T V. or read in the newspaper.
23. I have trouble remembering what subjects I've studied in school.
24. I have trouble remembering my birth date.
25. I remember to take my medications.
26. I can recall the plot o f a television show I just watched.
27. It's hard to dial a phone number unless I write it down and 

keep looking at it.
28. After a phone conversation, I can remember what we've talked about.
29. I can remember what I used to do for summer vacations.
30. It would be hard for me to remember who the first president 

o f  the U.S. was.

Factor
2
2
2
4
2
4
4
2
2
2
4
3
2

2
1

1
1
2

1
1
2
3
4 
1
1 
3

2 
1 
1
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Figure 1

Prospective Memory Tasks 
Age XTask Interaction
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Figure 2

Prospective Memory Tasks 
Memory Component XTask Interaction

■Retrospective Component 
□3 Prospective Component

0.8
Ü
2
o

Ü
co

■ •Co
CL
2

Q .

0.6

0.4

0.2

# W .

#

Name Cheque
Envelope

Prospective Memory Task

Prospective Memory Functioning in Older Adults



Page 169

0)
T3
C

8
< D(g

1
_C

0)
E

Figure 3

StroopTask 
Age Group X Trial Interaction
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Figure 4

Picture StroopTask 
Age Group X Trial Interaction
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Figure 5

PMT Letter Cancellation Task 
Cue X Response Interaction
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Figure 6

PMT Letter Cancellation Task 
Delay X Response Interaction
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Figure 7

PMT Alphabetizing Sentences Task 
Main Effects
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Figure 8

PMT Alphabetizing SentencesTask 
Cue X Response Interaction
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Trigram Task 
Main Effect for Trial
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Figure 10

Rey Auditory Verbal Learning Task 
Main Effect for Trial
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