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Abstract

Purpose: While diagnosis and treatment are the major focus for SLPs, professional roles are expanding to
include preventative related services with the elderly. Evidence exists as to the effects of preventative cognitive
training (CT), yet few studies have examined viable models for SLP implementation. The purpose of this feasibility
study was to compare group and individual CT programs delivered in a university based speech and hearing clinic.

Method: Forty-eight adults, between the ages of 68-92 years-old were assigned to individual or group based
conditions in which they received sixteen hours of CT, implemented by an SLP and graduate student clinicians.
Cognitive, memory, language, visuospatial and other skills were trained. Formal and informal, pre-post and 12-week
follow-up measures were administered. Function and Satisfaction surveys were administered to determine
participant perceptions of functional outcomes.

Results: Participants in both CT conditions demonstrated pre-post training gains, although individually trained
seniors made more significant improvements than group trained seniors on specific formal measures. The amount of
pre to post gain on all assessment measures was similar between groups. Improvements in test scores were
maintained at 12-week follow-up testing intervals by both groups. Survey results indicated high satisfaction with CT,
although differences were found in perceptual outcomes between groups.

Conclusions: Whereas individual participants yielded more significant effects, the Group condition also
represents an effective and efficient model for prevention related services with elderly populations, as demonstrated
by pre-post training effects and participant satisfaction responses. Clinical training applications for CT
implementation in a university training setting are discussed.

Keywords: 



focused on memory training, cognitive training, brain training, brain
fitness, multi-sensory stimulation, dementia prevention, as well as
specific instructional techniques and teaching strategies [4]. The
importance of prevention training for the elderly hinges, not only on
improving cognitive functioning, but also minimizing loss of function
[5]. Invoking the Alzheimer’s association projection that if Alzheimer’s
could be delayed by 5 years; a resulting decrease of 50% would occur in
the disease. This should be sufficient motivation for all clinical
professionals to become involved in preventative practice.

There have been countless CT studies done over the last decade
from which common findings have emerged. First and foremost, the
question of efficacy has been investigated. Is CT an effective prevention
tool for either improving various cognitive skills and/or forestalling the
further deterioration of these skills with aging? In large meta-analyses
and systematic reviews of over 30 randomized controlled trials [6-8].
CT and mental stimulation training was compared to active control
and no intervention control groups on numerous measures. Significant
improvements were reported for CT, when compared to no
intervention in 19 out of 26 memory outcomes, and in seven out of 16
executive function measures. When CT groups were compared to
active control groups, significant improvements were reported for
seven out of 15 memory outcomes, and 17 out of 29 executive function





Cognitive training (CT) groups
Participants were assigned to either a Senior MINDS Individual or

Group CT condition, after they responded to PSA or recruitment letter.
A total of 22 and 26 seniors were assigned to Individual and Group CT
conditions respectively. The age range of the participants in the
Individual CT group was 73-91 (M=83.77, SD=5.25), including 17
female and 5 male participants. Group CT participants ranged in age
from 68-92 (M=82.65, SD=7.24) with 15 female and 11 male
participants. Although initial CLQT and informal baseline assessment
scores were relatively lower for the Individual participants, a series of
independent sample t-tests indicated no significant differences



Treatment fidelity
Detailed scripts outlining individual session activities,

administrative guidelines and specific directions were distributed to
participating graduate student clinicians, along with session materials
and stimulus items which were provided in paper packet forms.
Materials were made available to clinicians at least one week prior to
each training session so as to provide clinicians the opportunity to
record any questions regarding implementation and procedures.
Group meetings were conducted once or twice weekly for one-two
hours with author and graduate student clinicians. Session packets and
implementation were reviewed for each CT session. Homework
activities were also reviewed and implementation procedures modeled
for the clinicians. Individual participants were discussed and questions
addressed concerning potential implementation constraints, problems
or other issues that clinicians might foresee. Specific scenarios were
outlined for addressing such issues as modulating complexity of
materials, trials dispersal, reinforcement schedules, cueing hierarchies,
use of compensatory strategies, task directions, off-task behaviors, and
other materials and implementation related issues. Specific guidelines
and practice for scoring all CT related activities was provided. Two or
more individual participant CT sessions were attended by the author in
order to ensure that designated CT procedures were implemented by
student clinicians and that training scripts were specifically followed.
Clinicians were encouraged to discuss any issues concerning an
individual client’s CT outside of group meetings.

Reliability
Inter-rater reliability probes were conducted for 12 out of 48 (25%)

of the study participants. Seven of these were Individual group
participants and 5 were Group participants. Reliability was taken on all
formal and informal measures at the 3 testing intervals, including
performance on the CLQT and the six informal assessment activities.
Reliability probes were taken by having two graduate student clinicians
present during testing, one administering specific assessments while
recording responses, and the other recording participant responses on
a separate protocol or test form. Assessment responses were scored
independently by each of the students and point by point agreement
was calculated by dividing the number of agreements by agreements
+disagreements on each CLQT subtest and other pre-post-PP baseline
measures. Individual reliability scores were collapsed across
participants and mean percentages of agreement computed. Inter-rater
agreement on CLQT subtests averaged 97% (Range=86-100%); and
93.6% for CLQT composites scores (Range=81-100%). Agreement for
informal measures averaged 95% (Range=75-100%).

Results

Individual versus group CT comparisons
In order to compare the overall progress made by the Individual and



Within-group pre-post-PP outcomes



Range 1.0-14 0-17 2.0-19 4.0-15.0 3.0-19.0 2.0-22.0

TSP
Mean (SD) 11.86 (5.96) 13.36 (5.26) 12.43 (5.33) 14.42 (2.80) 14.86 (2.34) 15.46 (2.64)

Range 0-18 0-19 0-18 9.0-20.0 11.0-20 11.0-20.0

FaR
Mean (SD) 16.32 (6.71) 17.77 (6.68) 19.67 (6.91) 15.50 (5.64) 19.42 (7.73) 19.04 (6.64)

Range 0-29 12420 1.0-31 2.0-25.0 8.0-39.0 9.0-35.0

Note: CLQT: Cognitive Linguistic Quick Test; Att: Attention; Mem: Memory; ExF: Executive Function; Lan: Language; VS: Visuospatial Skills; StR: Story Retell; GN:
Generative Naming; SR: Severity Rating; DS: Digit Span; Maz: Maze Time; SymM: Symbol Matching Time; StCo: Story Comprehension; TSP: Time-Related Story

Math Problem; FaR: Facial Recognition



DS1 0.53 0.52 ns

DS 0.45 0.59 ns

DS3 0.27 0.4 ns

DS4 0.09 0.47 0.4

StCo 0.29 0.43 ns

FaR 0.59 0.58 Ns

Note: CLQT: Cognitive Linguistic Quick Test; Att: Attention; Mem: Memory; Lan: Language; VS: Visuospatial Skills; StR: Story Retell; SR: Severity Rating; DS: Digit
Span; Maz: Maze Time; StCo: Story Comprehension; TSP: Time-Related Story Math Problem; FaR: Facial Recognition; ns: not signficiant

Table 2: Cohen D effect size scores.

Individual CT group: informal measure pre-post-PP results. For the
Individual CT group, significant main effects were yielded for the
following informal measures DS1 F (2,21)=16.81, p<0.000; DS2, F
(2,21)=22.67, p<0.000; and DS3, F (2,21)=8.74, p=0.001. A significant
main effect was obtained for maze time, F (2,21)=7.09, p=0.002; story
comprehension, F (2,21)=5.66, p=0.007; math story problems, F
(2,21)=4.39, p=0.019; and face recognition, F (2,21)=5.57, p=0.007.

Group CT group: CLQT pre-post-PP results. For the Group CT
participants, a significant main effect for testing interval was obtained
on the following CLQT composites and subtest scores: Attention, F
(2,25)=5.91, p=0.005, and Story Retell, F (2,25)=3.26, p=0.047 (Tables
1 and 2).

Group CT group: informal measure pre-post-PP results. For Group
CT participants, the following informal measures yielded a significant
main effect DS1, F (2,25)=5.45, p=0.0007; DS2, F (2,25)=4.93, p=0.011;
DS3, F (2,25)=3.75, p=0.030; and DS4, F (2,25)=4.05, p=0.023. Also
significant was story comprehension, F (2,25)=4.65, p=0.014; and face
recognition, F (2,25)=4.72, p=0.013.

Pre-post gain differences
To further examine differences between Individual and Group CT

outcomes, pre-to-post gain scores for each training group were
computed. Measures of pre-to-post gain were quantified in terms of
difference scores, which were computed for CLQT test scores and
informal measures by subtracting pre training scores from post
training scores for each assessment measure. See Table 3 means,
standard deviations and ranges of difference (gain) scores for formal
and informal assessment measures. The difference scores were
compared using a series of one-way between subjects ANOVAs.



GN
Mean (SD) 0.182 (1.097) 0.231 (1.275)

Range 0.182 (1.097) 0.231 (1.275)

SR
Mean (SD) 0.15 (0.24) 0.06 (0.37)

Range 0.0-0.8 -0.4-1.6

Informal Measures

DS1
Mean (SD) 10.86 (11.44) 6.04 (8.94)

Range -8.0-32.0 -13.0-20.0

*DS2
Mean (SD) 11.77 (10.41) 4.46 (9.68)

Range 4.46 (9.68) -11.0-25.0

*DS3
Mean (SD) 4.46 (9.68) -11.0-25.0

Range -18.0-36.0 -33.0-26.0

DS4
Mean (SD) 1.00 (3.34) 0.192 (2.19)

Range -9.0-9.0 -4.0-5.0

Maz
Mean (SD) -18.45 (30.66) -4.31 (30.41)

Range -87.0-30.0 -71.0-100.0

StCo
Mean (SD) 1.77 (3.56) 1.12 (2.35)

Range -5.0-7.0 -4.0-6.0

TSP
Mean (SD) 1.50 (2.39) 0.46 (2.35)

Range -3.0-6.0 -3.0-5.0

FaR
Mean (SD) 1.46 (4.56) 3.92 (8.66)

Range -6.0-13 -4.0-37.0

Note: CLQT: Cognitive Linguistic Quick Test; Att: Attention; Mem: Memory; ExF: Executive Function; Lan: Language; VS: Visuospatial Skills; StR: Story Retell; GN:
Generative Naming; SR: Severity Rating; DS: Digit Span; Maz: Maze Time; StCo: Story Comprehension; TSP: Time-Related Story Math Problem; FaR: Facial
Recognition; *Significant CT group difference at p<0.05.





number of patterns emerge. One is that on virtually every CLQT and
informal measure, an average (mean) upward trend was noted in
participant performance from pre to post training, and furthermore,
performance levels were maintained for a several weeks after training.
Whereas relatively small effect sizes were yielded for many training
gains, upon examination of the adult CT research literature, it becomes
apparent that relatively small effect sizes are not unique [28].
Consistent with other studies [29] was the fact that more significant
pre-post training differences, and higher effect sizes were revealed for



and Digit Span [1-2], as well as story comprehension/math problem
solving and Digit Span 1.

In terms of the relationship between age and training outcomes, it
was anticipated that more significant relationships might emerge.
Surprisingly, age significantly correlated with only 2 measures, Digit
Span [2] and face recognition, and again these relationships were
negative. The lack of more significant age correlations is somewhat
consistent with the position by Leung et al. [30] that the neural plastic





intended to serve as a jumping off point for SLP professionals seeking
to establish a similar type of prevention model in an academic setting.
The relative ease of implementation, minimal time and resource
investment, as well as participant progress and satisfaction associated
with the Group CT program in this study constitute reasons why a
similar group or individual prevention model can be efficacious for
SLP training programs. It is believed that SLP professionals have
expertise and are well-positioned to engage in investigative and clinical
efforts focused on preventative memory, cognitive and language health
initiatives for the elderly [36,37].
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