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Abstract
Evidence that a reduced treatment achieves similar outcomes is beneficial because shorter
interventions may be more cost-effective and more acceptable to participants. We examined the
effects of shortening a memory intervention for elders from 8 sessions to 4 sessions. Shortening the
intervention had little impact on either self-reported or performance measures of memory and daily
living activities. Small to moderate effects were associated with positive change in both groups.
When examining the cost-effectiveness, the 8-session intervention produced slightly greater gains
in memory performance, but at a higher cost. Future studies should systematically vary key
intervention components in more diverse samples.

Keywords
Intervention Evaluation; Elderly Memory; Cost-Effectiveness

Characteristics of the intervention itself are an important, but often under-investigated,
component in treatment research. Yeaton and Sechrest (1981) identified three key intervention
characteristics: strength, integrity, and effectiveness. Strength refers to the amount and
intensity of the treatment, while integrity refers to fidelity of the treatment delivery and
effectiveness refers to magnitude of the effect. The strength of a psychosocial intervention can
be manipulated by changing the number and/or length of sessions, somewhat analogous to
dose-response analysis in medicine. The Treatment Fidelity Workgroup of the National
Institutes of Health Behavior Change Consortium has also identified dosage as a key design
component to consider when assessing treatment fidelity (Bellg, et al., 2004). Studying
different levels of treatment strength is particularly appropriate when there is limited previous
research, practice, or theory to guide treatment delivery (Lipsey, 1990).

Evidence that a reduced treatment achieves similar outcomes is beneficial because shorter
interventions may be more cost-effective and more acceptable to participants. Cost-
effectiveness is defined as the efficacy of an intervention in achieving targeted outcomes in
relation to its costs (Rossi, Freeman, and Lipsey, 1999). Cost effectiveness analysis has become
extremely popular in health care, because resources continue to be constrained and such
analysis provides guidance on how best to allocate scare health care dollars (Buerhaus,
2004). In conducting such studies, researchers often conduct sensitivity analyses, to estimate
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the consequences of varying key components (Rossi, Freeman, and Lipsey, 1999). The purpose
of this study, therefore, was to investigate the efficiency of shortening a memory intervention
on targeted memory and health-related outcomes among community dwelling elders. The
following research question was posed: What are the changes across time in memory and
functional outcomes for those who received memory classes delivered over 8-sessions
compared with those who received 4 sessions?

METHODS
Recruitment

Following approval from the researchers’ Institutional Review Board, study participants in the
8-session memory intervention were recruited from metropolitan Central Texas through mass
media, and direct recruitment at city-run senior activity centers, churches, and community
activities. Sample size was based upon a power analysis designed to determine the number of
subjects needed to detect a statistically significant difference in the outcome measures. All
individuals were pre-screened to meet the eligibility criteria of being 65 years of age or older,
having no vision and or hearing problems that would interfere with class participation, English
speaking, living independently in the community, and having reliable transportation. At the
initial screening, participants gave informed consent and completed the Mini-Mental Status
Examination (Folstein, Folstein, & McHugh, 1975) designed to screen out those with moderate
to severe cognitive impairment. The original MMSE criterion was set at 23. However, 3
minority group participants with low educational level who had MMSE scores of 20 or above
were allowed to participate because previous studies have shown that the MMSE cut off should
be adjusted downward for this group (Blesa, et al., 2001), and these three individuals evidenced
no other indication of dementia. Eligible participants then completed a battery of performance
tests and self-report measures designed to assess memory functioning, attitudes toward
memory, and activities of daily living prior to participating in the memory classes. At the
conclusion of the 8 sessions, they again completed the same battery of performance tests and
self-report measures.

To assess the impact of shortening the intervention, a second group of elders from the same
geographic area was recruited to participate in an educational intervention with half as many
sessions. Participants in the 4-session intervention were all recruited from a YMCA senior
exercise class. They met the same inclusion criteria as the initial 8-session group and completed
the same assessment battery at the beginning and end of their memory intervention. Because
the intervention was designed to be delivered in small groups of less than 30 participants, 27
individuals were recruited to participate in the group that tested the shortened intervention.

Interventions
The same doctorally-prepared educational psychologist, who had extensive experience
working with older adults, was the instructor for all classes. The classes were held in small
groups of 30 or less in community locations that were convenient for participants.

Description of Primary Intervention—The Cognitive Behavioral Model of Everyday
Memory built upon knowledge gained from previously developed intervention models
designed to enhance older adults’ memory performance. The first, Concentration and
Menmonic training, emphasized relaxation training and taught one or two mnemonic strategies
(Yesavage, 1983, 1984; Yesavage, Rose, & Spiegel, 1982; Yesavage & Jacob, 1984). The
second, the Adult Development and Enrichment Project (ADEPT), emphasized fluid ability
training (Baltes, Kliegel, Dittman-Kohli, 1988; Baltes, Sowarka, & Kliegel, 1989; Dittmann-
Kohli, et al., 1991; Willis, Blieszner, & Baltes, 1981; Willis & Schaie, 1986; Willis &
Nesselroade, 1990; Willis, Jay, Diehl, & Marsiske, 1992). The third, Cognitive Restructuring,
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emphasized “control,” individuals can exercise over their memory (Lachman, et al., 1987;
Lachman et al., 1992). However, these intervention models ignored important aspects of
memory training now known to influence memory performance, in particular memory self-
efficacy (beliefs and confidence), and metamemory (knowledge and perceptions). In their
meta-analyses, Floyd and Scogin (1997) and Verhaeghen, Marcoen, and Goossens (1992)
concluded that future intervention studies should include ways to increase participants’
awareness and knowledge (metamemory), decrease their negative beliefs (memory self-
efficacy), and decrease their negative memory-related affect (anxiety) because modification
of negative attitudes toward cognitive aging is essential for the successful interventions.

The Cognitive Behavioral Model of Everyday Memory (CBMEM) addressed all of the above
concerns, which are known to influence memory performance (Dellefield & McDougall,
1996; McDougall, 1998, 1999). It utilized a group format, which was considered preferable to
individual or self-directed training since participants are a cohort experiencing similar memory-
related phenomena. Participants are assumed to benefit from vicarious experience in
developing solutions and strategies, and from learning through their own enactive mastery
experiences (McDougall, 1999). Investigators have recommended that memory improvement
training be multi-factorial. For example, training in visual imagery skills facilitates learning
mnemonic strategies (Stigsdotter Neely & Backman, 1993; Stigsdotter Neely and Backman,
1995; West, 1989), and visual imagery and relaxation skills are often maintained more
effectively than one or two mnemonic strategies taught in the classroom. Therefore, this study
taught participants to use visual imagery and stress inoculation techniques to facilitate
remembering. Derived from Bandura’s Self-Efficacy Theory (1997), the CBMEM intervention
provided a unique package of cognitive skill development in exposure, repeated practice,
relevant modeling from an older adult facilitator, self-modeling, cognitive skill modeling,
exhortation, suggestion, and desensitization. It integrated didactic content and practical
application.

Utilizing content from Fogler and Stern (1994), the CBMEM was initially presented in eight
class sessions, one and one half hours per session. It had been pilot tested with another group
of elders, and the results indicated a statistically significant increase in subjective and objective
memory measures following the 8 sessions (McDougall, 2002). Classes met twice a week for
a total of twelve hours and incorporated the following: stress inoculation and muscle relaxation,
recall of names and faces, and practice of various memory strategies designed to strengthen
performance accomplishment. At each session, participants were given homework, which was
reviewed at the next session. A list of common problems and concerns was made, including
health factors that can affect aging. The thoughts and feelings that occur when subjects forget
were then discussed, and group solutions to problems and reactions to problems were identified.
Participants were asked to describe memory successes and failures and to write out specific
questions that they would like answered by the group. Feedback on performance
accomplishments and verbal persuasion were given continually throughout the session.

Description of Short Intervention—Following delivery of the 8-session intervention, a
condensed six-hour version of the same content was developed. Individuals were recruited into
a class that met twice a week for 1 ½ hours, for a total of 4 sessions. While the number of
sessions was shortened by combining topics and shortening the discussion period, at least half
of the class time was still dedicated to feedback and practice. As with the 8-session classes,
each session began with a relaxation exercise, included several exercises participants engaged
in to illustrate the lectures, as well as reviews at the end of each class that included questions
concerning the content of the lecture.

Description of Instruments—This study utilized multiple outcome measures of memory
performance, attitudes, and beliefs toward memory, as well as instrumental activities of daily
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living. Connecting memory-enhancing interventions to improved functional ability
presumably assists older adults to remain independent and this connection was reflected in the
intervention content, as well as the outcome measurement.

Verbal memory performance was tested with the Hopkins Verbal Learning Test-Revised
(HVLT-R), which assesses immediate recall, delayed recall, and recognition memory.
(Shapiro, Benedict, Schretlen & Brandt, 1999). The test/retest correlation was .66 for the
Delayed Recall Subscale, which was used here. Delayed Recall scores were highly correlated
with the Logical Memory Subscale of the Weschler Memory Scale Revised.

Visual memory performance was determined with the Brief Visuospatial Memory Test-
Revised (BVMT-R), which asks the individual to reproduce a series of geometric designs.
(Benedict, Dobraski, & Goldstein 1999). BVMT scores were moderately correlated with the
Visual Reproduction Subscale of the Wescler Memory Scale Revised and the Recall Trial of
the Complex Figures Test.

Designed to reflect everyday memory, the Rivermead Everyday Behavioural Memory (RBMT)
Test bridges laboratory-based measures of memory and assessments obtained by self-report
and observation. It has been shown to be appropriate for older adults and relatively resistant
to moderate sensory impairment and self-reported anxiety and depression (Cockburn & Smith,
1991). A .78 correlation has been reported for test-retest reliability. Scores have been
moderately related to other memory measures, such as the Ravens Progressive Matrices Test.
The standardized profile score (SPS) has a possible range from 0–24 and is sometimes
interpreted with regard to cut-off points for four groups of memory function: normal (22–24),
poor memory (17–21), moderately impaired (10–16), and severely impaired memory (0–9).

The 85-item Direct Assessment of Functional Status (DAFS), measures performance in test
time orientation, communication abilities, transportation, financial skills, shopping skills,
eating skills and dressing/grooming skills (Lowenstein et al., 1989). The instrument has been
validated with elders living in the community. The DAFS has high interrater and test-retest
reliabilities for both patients presenting to a memory disorder clinic (English and Spanish
speaking) and for normal controls.

The Memory Self Efficacy Questionnaire (MSEQ) (Bandura, 1997; Berry, West, & Dennehey,
1989) asks respondents to predict their performance level and estimate their strength and
confidence in performing ten everyday tasks, such as those addressed in this intervention. In
a study using community elders, McDougall (1994) reported coefficients of reproducibility for
level (r = .88) and strength (r = .95). Scores on the MSEQ were shown to be related to memory
performance (McDougall, 2004). In this study, the 35-item version of the MSEQ was used.

The Metamemory in Adulthood Questionnaire (MIA) assesses affect, beliefs, and knowledge
of memory (Dixon, Hultsch & Hertzog, 1988). The MIA consists of 108 statements, with
responses rated on a 5-point Likert scale that are compiled into seven scales. Achievement is
the perceived importance of having a good memory and of performing well on memory tasks.
High scores indicate higher perceived importance of memory. Anxiety is the rating of the
influence of anxiety and stress on performance. The higher the score, the more the anxiety.
Capacity is the perception of memory capacities as measured by predictive report of
performance on given tasks, with high scores indicating high capacity. Change is the perception
of memory abilities as generally stable or subject to long-term decline. Higher scores indicate
perceived memory stability. Locus is the individual’s perceived personal control over
remembering abilities. Higher scores indicate an internal locus. Task is perceived knowledge
of basic memory processes, especially the knowledge of how most people perform. The higher
the score, the greater the perceived knowledge. Strategy is perceived knowledge of one’s
remembering abilities including reported use of mnemonics, strategies, and memory aids. The
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higher the score, the greater the use of strategies. When used with middle aged and older adults,
Cronbach alpha coefficients for the seven subscales ranged from .79 to .92.

RESULTS
Table 1 shows the demographic characteristics of those who participated in the original 8-
session group (n=135), compared with the 4-session group that was subsequently recruited to
test the shorter intervention (n=27). The 8-session cohort was somewhat more likely to be
female and Hispanic, while the 4-session group was more likely to be African-American and
married. Both groups were generally highly educated and similar in age. Educational level was
the only statistically significant demographic difference between the two groups. Fifty-three
percent of the 8-session group had Rivermead scores that put them in the Poor memory
performance category and 20% fell into the Moderately or Severely Impaired category. In the
4-session group, 52% had Rivermead scores in the Poor memory performance category, and
26% were in the Moderately Impaired Category. Average MMSE scores were also similar for
the two groups.

PROC General Linear Models in SAS 8.2 was used to analyze change over time simultaneously
for the two intervention groups. Although educational level was the only statistically significant
difference between the two intervention groups, age, minority group status, marital status, and
gender as well as education were entered as covariates to reduce variance associated with these
factors in the analyses. Separate analyses were performed for each scale or subscale, resulting
in 12 analyses. Table 2 shows the score differences across time for each group.

Scores on all memory performance measures improved somewhat. The change in everyday
memory scores, as measured by the Rivermead, was statistically significant only in the 8-
session group although the effect size on the Rivermead (computed as a d statistic) was similar
for both groups (d=.29 for the 8-session group and d=.25 for the 4-session group). The increase
in functional level measured by the DAFS was statistically significant for both groups, although
this change was associated with a moderate effect size for the 4-session group (d=.43) and a
small effect size in the 8-session group (d=.23).

Both groups increased their scores on the memory self efficacy measure (MSEQ), but only the
4-session group increase was statistically significant (p<.01) and showed greater change. With
the exceptions of the Achievement and Anxiety Scales, scores on the MIA, a measure of self-
reported metamemory, generally rose for both groups, although only 5 of these differences in
the 8-session group and 2 of the differences in the 4-session group were statistically significant
at p<.05. The accompanying effect sizes provide a more complete analysis of these differences.
While the 8-session group significantly improved their MIA Scores on 4 of the 7 subscales,
only two of these changes (Change and Locus) were associated with moderate effect sizes (d=.
51 and .47, respectively). The increase in scores on the Change Scale was also statistically
significant for the 4-session group and associated with a moderate effect size (d=.46). Scores
on the MIA Achievement Scale decreased significantly for both groups, but only in the 4-
session group was the change associated with a moderate effect size (d=.62).

We also examined differences between the groups at baseline and after the intervention as part
of the GLM procedure. There were no statistically significant differences between the 4-session
and 8-session groups at baseline, when controlling for demographic factors. The only
significant difference between groups post-intervention was on the MIA Locus Scale (d=.32,
p<.05), with the 8 session group having much higher post-test scores (i.e., more internally
focused) than the 4 session group.
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Cost-effectiveness analysis
Comparing the cost-effectiveness of each memory intervention is another way to evaluate the
difference between them. The major expenditure for the intervention was the presenter’s salary.
Assuming that the intervention was delivered to an average of 10 people per group, then the
cost was $ 10 per person for each class ($100 per session for the presenter divided by 10
participants). The cost per person for the 8-session classes was $80 versus $40 per person for
the 4-session classes. Using the differential increase in Rivermead scores for the two groups,
then the cost-effectiveness of the two programs can be computed by dividing the identified
cost by the corresponding score increase (Windsor, Baranowski, Clark, & Cutter, 1994). The
comparative cost-effectiveness for the average score increase was $ 89.32 for the 8-session
classes versus $ 52.62 for the 4-session classes.

DISCUSSION
This study examined the effect of varying a key intervention characteristic identified by Yeaton
and Sechrest (1981) and the NIH Treatment Fidelity Workgroup (Bellg, et al., 2004) – the
strength of the intervention. The findings suggest that shortening the memory intervention from
8 sessions to 4 sessions did not appreciably alter the outcome. While more of the increases for
the 8-session intervention group reached statistical significance, the effect sizes tended to be
small to moderate for both groups (d= .01–.51 for the 8-session group and d= .002–.66 for the
4-session group). This finding is consistent with Salthouse’s recent review (2006), indicating
that cognitive training produces modest gains that tend to have limited generalization to related
cognitive skills.

The content of both the 4-session and the 8-session interventions incorporated relaxation to
desensitize participants’ anxiety about memory, repeated practice to build enactive mastery
experiences, and used an older adult facilitator who could model memory self-efficacy, all of
which are consistent with Bandura’s Self-Efficacy Theory. Interestingly, while both groups
increased their Memory Self Efficacy Questionnaire scores, the shorter intervention group
showed greater change. While we might assume that the longer intervention would allow more
time to build self-efficacy, perhaps there is a point beyond which additional practice is no
longer effective. The relative effectiveness of self-efficacy “dosage” certainly merits further
investigation.

The decrease in MIA Achievement and Anxiety scores for both groups is interesting. Items on
these scales measure how important it is to respondents to have a good memory and how
concerned they are about their memory. Twelve (75%) of the MIA achievement questions
emphasize the importance of and motivation to sustain memory function. Therefore, high
achievement scores at pretest may have motivated participants to enroll in the memory
intervention. Both classes provided realistic information by an older adult role model on the
normative aspects of cognitive function and aging while decreasing negative control beliefs
held by many individuals. This focus may explain the decrease in scores on these two self-
report scales. Since the majority of participants in both groups fell into the Poor Memory Group
on the Rivermead, which is a measure of every day memory functioning, decreasing anxiety
about memory deficits may be particularly important for these individuals.

Both intervention groups increased significantly on the DAFS, which is a performance measure
of instrumental activities of daily living. Instrumental activities become more difficult with
advanced age, and this study was among the first to demonstrate that a comprehensive efficacy-
based intervention targeted to improve memory beliefs and knowledge may transfer learning
from the classroom to everyday function, or instrumental activities of daily living (Ball et al.,
2002; Laukanen, Kauppinen, Era, & Heikkinen, 1993). In fact, the ACTIVE trials failed to
show a lasting transfer effect to everyday functional ability (Willis, et al., 2006). Future research
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should investigate more completely the long-term relationship between memory training and
functional ability.

Because all participants were recruited in the same community, the findings are not necessarily
generalizable to other populations. Although multi-ethnic samples were recruited, the analysis
should be replicated with more diverse groups. Both groups studied here tended to be fairly
well educated, albeit many had some memory deficits. It is not clear how shortening the
intervention would affect the outcomes for less educated participants or those with more
significant memory impairment. While the two groups did not differ significantly on study
measures at baseline, or any demographic variable except education, other differences between
the groups may explain the pattern of results observed here. Consequently, the analysis should
be replicated in a study where individuals can be randomly assigned to the 4-session, versus
the 8-session intervention, and both interventions conducted at the same point in time rather
than sequentially, as was done here.

The 8-session intervention produced slightly greater gains in memory performance, but they
came at a higher cost. The comparative cost-effectiveness for the average score increase on
the Rivermead memory performance measure was $ 89.32 for the 8-session classes versus $
52.62 for the 4-session classes. This rudimentary analysis demonstrates the importance of
considering both costs and outcomes when determining the optimal intervention “dosage”. A
more complete cost-effectiveness analysis would include other program costs, such as
advertising and materials, although many of these costs, such as advertising, would be the same
for both interventions. Future analyses might also consider longer-term outcomes, such as
patient care costs for those individuals whose memory eventually declines to such a point that
they require medical care or institutionalization, although this would necessitate long-term
follow-up of intervention participants. Another consideration is “opportunity costs” to
participants, who may find a shorter intervention more attractive, because it allows them to
pursue other activities in the time “saved” by the shorter intervention.

In conclusion, studies such as this one, which systematically examine the effects of varying
key characteristics of psychosocial interventions, can help researchers design studies that are
both efficacious and efficient. Findings from this analysis suggest that a 4-session memory
intervention of the type described here is associated with outcomes that are similar to those of
a longer intervention. Future studies should vary other characteristics of the intervention – the
amount of practice, for example – to determine their relative efficiency. Such studies might
also compare the relative benefits of a shorter intervention for those with differing levels of
cognitive functioning.
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Table 1
Background Characteristics for 8 Session and 4 Session Groups

8 session (n=135) 4 session (n=27)
Variable Frequency % Frequency %

Gender:
 Male 30 22 10 37
 Female 105 78 17 63
Ethnicity:
 White 96 72 21 78
 African-American 14 10 5 19
 Hispanic 24 18 1 4
Marital Status:
 Married 45 34 10 37
 Non-Married 88 67 17 63
Average Age 75yrs 76yrs
Education Levela 13yrs 15yrs
Average MMSE Score 27.99 28.70

a
Significantly different at p<.01.
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