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CONCLUSIONS

The ability of clinicians to employ the principles of
evidence-based practice in medical speech-language
pathology has improved with the continued devel-
opment of guidelines and systematic reviews and
with the development of systems for rating these
products. Although these projects provide clinicians
with tools to improve clinical decision making, their
ability to implement specific treatment techniques
is hampered by limited access to the treatment lit-
erature and by insufficient translation of a printed
description of a treatment into clinical practice. The
development of a system to train students and clin-
icians to perform specific treatment procedures is
proposed to improve treatment fidelity. Clinicians
and researchers in the field of medical speech-lan-
guage pathology are challenged to participate in the
development of these programs. Readers interested
in the possibility of such future collaboration may
contact the author at the email address below.
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This article is one of a series of publi(?ation.s by the
Academy of Neurologic Communication Dlsorde?rs
and Sciences (ANCDS) on evidence-based practl(%e
(EBP) in the clinical management of ‘neurogenic
communication disorders. The EBP project was ini-
tiated in 1997 with the creation of expert (.:omn:ut—
tees charged with reviewing the literatur.e in oxjder
to develop evidence-based clinical prac.tlce. gu1dg—
lines for a range of neurogenic communication dis-
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orders. The scope and mission of the EBP. prqject
are described in detail in previous pubhc‘atwn.s
(Golper et al., 2001; Yorkston et al., 2901). This art}—
cle was generated by the subcomnpttee on cogni-
tive-communication disorders associated Wl.th t?au—
matic brain injury (TBD. Previous_ publlcatlops
from this subcommittee include a chn.lcal pre'lctflce
guidelines document on direct attentlon/ training
(Sohlberg et al., 2003), a technical report (Turkstra
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et al., 2003) and an accompanying practice guide-
lines document on standardized cognitive-commu-
nicative assessment (Turkstra et al., 2005), an
overview of clinical principles and assumptions
about cognitive-communication disorders in a com-
mittee report (Kennedy et al., 2002), and a practical
perspective on the application of evidence for clinical
decision making (Ylvisaker et al., 2002). The EBP
writing group also published a series of articles in an
issue of Seminars in Speech and Language dedicat-
ed to evidence-based practice for cognitive-communi-
cation disorders after TBI (Turkstra, 2005).

The purpose of this article is to examine the liter-
ature on the efficacy of using external aids for the
management of memory disorders in order to gen-
erate clinical recommendations for treatment
providers. The degree and nature of persistent
memory deficits vary among people with brain in-
Jury, although there are common patterns of im-
pairment. For example, many individuals experi-
ence more difficulty storing and retrieving personal
experiences than they do storing procedural infor-
mation. Alternatively, memory deficits are often re-
lated to impairments in attention or working mem-
ory (Sohlberg & Mateer, 2001). External aids can
compensate for a variety of memory impairments.

It is important to acknowledge the somewhat ar-
tificial nature of isolating cognitive impairments.
The interdependence of attention, memory, and ex-
ecutive functions makes it difficult to independently
evaluate the different cognitive operations and as-
sociated treatments, as activities that engage the
neural circuitry for one process will by necessity ac-
tivate circuits for other related processes ( Flavell,
Miller, & Miller, 2002). Memory impairments often
co-occur with impairments in other cognitive do-
mains (Sohlberg & Mateer, 2001). We further recog-
nize the influence of emotional functioning on cogni-
tive processes. The primacy of emotion and
personality variables in recovery from cognitive im-
pairments is only beginning to be acknowledged
(Adams, 2003). Effective cognitive intervention re-
quires that we remain mindful of the interactions
among the different cognitive functions and the
influence of emotional and contextual variables.
These caveats notwithstanding, there are individu-
als for whom a significant Impairment in memory is
the predominant obstacle to performing everyday
tasks. While we limit our report to the use of exter-
nal aids to address memory Impairments, we recog-
nize that this intervention is also an approach used
in the treatment of attention and executive function
disorders.
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REVIEW OF THE LITERATURE

Search Process

To develop evidence-based recommendations, the
committee identified, classified, and analyzed the
relevant literature. In order to identify relevant
studies, the following databases were searched:
PsychInfo, Medline, CINAHL, and ERIC. We com-
bined terms that described brain injury including
TBI, closed head injury, brain injury, and acquired
brain injury with the term memory. We searched
from the beginning date of each database through
2003. These results were combined with terms that
describe treatment, including intervention, rehabil-
itation, therapy, remediation, and treatment. This
resulted in 1,744 different articles.

We then narrowed the selection of articles to a to-
tal of 54 by applying the exclusion criteria described
below. The memory intervention research literature
was clearly divided into studies focusing on external
memory aids versus those evaluating the use of in-
ternal memory strategies. The committee thus
made the decision to separate the memory treat-
ment outcome literature into two groups (a) the use
of external memory aids (the current article) and (b)
the use of internal memory strategies. Interestingly,
our search revealed that many intervention studies
on the use of internal memory strategies were pub-
lished prior to 1990, but no studies on the use of ex-
ternal memory strategies were published prior to
this. Next, abstracts or full articles were reviewed to
eliminate reports that did not directly address the
use of external aids as a memory intervention.
Other exclusion criteria included: (a) theoretical
articles or reports that did not include specific treat-
ment studies and (b) reports without data. We in-
cluded intervention studies that had included at
least one subject with a TBI this means that studies
that included participants with other etiologies (e.g.,
stroke, viral encephalitis) and participants with TBI
were included in this review, We made one exception
to the last criterion and included one article that de-
tailed memory notebook training for a participant
who had suffered a stroke because the primary
symptom was a dense anterograde amnesia (Squires,
Hunkin, & Parkin, 1996).

This search process revealed 19 studies evaluat-
ing the effects of external aids as a memory compen-
sation technique for the cognitively impaired popu-
lation. The external peer review process exposed
two more recent articles that met the selection crite-
ria (Kirsch, Shenton, & Rowan, 2004a; Kirsch et al.,
2004b) bringing the total evidence base to 21 arti-
cles (see Appendix A). Three survey studies were in-
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cluded and are listed in Appendix B, because they
provided relevant information about use of external
aids by people with cognitive impairments (Evans,
Wilson, Needham, & Brentnall, 2003; Hart, Buch-
hofer, & Vaccaro, 2004) and barriers to using auto-
mated machines for people with brain injury
(Crowe, Mahony, O’Brien, & Jackson, 2003). Appen-
dix C is a glossary of terms used throughout the rest
of this article, and Appendix D is a list of electronic
devices and manufacturers that were referenced in
the articles.

Organizing the Evidence

In general, the use of external aids is considered to
be the most effective and widely used intervention
for memory impairments after TBI (Quemada et al.,
2003; Schmitter-Edgecombe, Fahy, Whelan, & Long,
1995; Sohlberg & Mateer, 2001; Wilson, Emslie,
Quirk, & Evans, 2001; Zencius, Wesolowski, &
Burke, 1990). External aids provide the user with a
way to compensate for memory impairments by us-
ing a tool or device that either limits the demands on
a person’s impaired ability or transforms the task or
environment to match the client’s abilities. Other
terms for external aids include cognitive orthoses,
cognitive prosthetics, and assistive technology for
cognition (Cole, 1999; Kirsch, Levine, Lajiness-O’Neill,
& Schnyder, 1992; LoPresti, Mihailidis, & Kirsch,
2004). The literature describes a wide variety of aids,
ranging in technical complexity and in the diversity
of tasks or environments targeted by the device. For
example, Kirsch et al. (1992) described a technical
task guidance system specifically designed to in-
crease the ability to complete janitorial duties. By
contrast, Ownsworth and McFarland (1999) evaluat-
ed the efficacy of a “low tech” paper/pencil notebook
system designed to improve memory functioning for
a variety of tasks across environments (see LoPresti
et al., 2004 for a review of devices and approaches to
intervention using assistive technology).

In the committee’s initial article reporting on ev-
idence-based practice guidelines for the use of at-
tention training, a template consisting of four key
questions was used to analyze the literature and
generate clinical guidelines that would be useful to
practicing clinicians (Sohlberg et al., 2003). These
key questions were applied to the external aid liter-
ature and served as a schema for organizing the in-
formation coded for each article, as shown in Ap-
pendix A (Tables I-IV). The key questions and
subordinate categories that guided the committee’s
examination of the literature were the following:

1. Who were the participants who received the
intervention? (Appendix A: Table I)

* How many individuals were involved in the
study and what were the inclusion or exclu-
sion criteria used in recruitment?

* What were the participant demographics (age,
gender, education, race, family status, occupa-
tion, motor and sensory functions, etc.)?

¢ What was the diagnosis or etiology?

¢ What was the site of injury? What was the
severity of injury?

* Were there dual diagnosis or comorbidity fac-
tors at the time of the injury?

* What was the time postonset of injury?

* What was the participant’s cognitive profile
postinjury? Was cognitive intervention provid-
ed postinjury?

* What was the medication profile?

2. What comprised the external aid intervention?

(Appendix A: Table IT)

¢ What were the focus and rationale?

What type of external aid was used?

What training was provided?

What was the training duration and frequency?

Where was the treatment setting?

Who were the providers?

What dependent variables were used to mea-

sure use of aids?

e How were generalization and maintenance
addressed?

3. Were there methodological concerns? For exam-
ple, were there other explanations for given out-
comes, and could results be either exaggerated or
hidden? (Appendix A: Tables I-1I1)

* What was the study design?

* What controls were in place? Were treatments
compared to an alternative or no-treatment
condition?

¢ Was validity addressed?

¢ How were data quantified or analyzed statisti-
cally?

4. What were the outcomes of the intervention?
(Appendix A: Table IV) ’

* Were there changes in memory impairment (e.g.,
on psychometric tests) following treatment?

* Were there changes in level of activity or par-
ticipation in functional everyday tasks related
to either memory or changes in the use of the
external aid (World Health Organization In-
ternational Classification of Function, Disa-
bility and Health, 2001, www3.who.int/icf/
icftemplate.cfm)?

* How did the authors interpret the results and
outcomes of their studies?
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¢ Based on the study, did the authors call for
future research?

Ten of the 21 research studies were reviewed in-
dependently by the second and third authors to
check for reliability in coding. There were no con-
sistent discrepancies, and differences were largely
concerned with interpreting the depth of details
provided or with category definitions (e.g., whether
“percentage correct” was considered a statistical
analysis). Percent agreement for codes entered in
the tables was 87% and deemed acceptable. All dif-
ferences were resolved by discussion.

Who Were the Participants in the Studies?

The 21 studies included a total of 270 participants
(Appendix A: Table I). The majority of participants
were adult males and most were in the chronic
stage postinjury. Four studies included adolescents
or children (Kerns & Thompson, 1998; Schmitter-
Edgecombe et al., 1995; Quemada et al., 2003; Wil-
son et al., 2001). Etiology varied greatly and includ-
ed brain injuries due to trauma, disease, and stroke.
One study (Wilson et al., 2001) included partici-
pants with brain damage occurring from progres-
sive illnesses. While not always reported, premorbid
occupation, educational level, and postinjury living
situations spanned a wide range. The latter includ-
ed residential care facilities, acute care rehabilita-
tion facilities, community living with carers, and in-
dependent living. All participants were English
speakers with the exception of the Japanese-speak-
ing participants in one study (Yasuda et al., 2002)
and Spanish speakers in another study (Quemada
et al., 2003). Few authors reported variables such as
cormorbidity, concurrent motor or visual impair-
ments, initial severity, previous cognitive interven-
tion, IQ, or medication profile.

All study participants were described as having
significant memory impairments (usually including
prospective memory deficits) that affected their lev-
el of independence in daily functioning. Nineteen of
the studies provided scores from neuropsychological
or general disability testing to verify significant lev-
els of memory impairment, whereas two did not
(Burke, Danick, Bemis, & Durgin, 1994; Fluharty &
Priddy, 1993). Five of the studies described addition-
al cognitive-linguistic impairments including diffi-
culty with planning and organization.

Individual participant characteristics that might
affect successful adoption of an external aid were not
reported or evaluated in the studies. There was some
suggestion that a person’s level of self-awareness
and insight was a critical predictor of outcome

ANCDS BULLETIN BOARD/VOL. 15,NO. 1

(Ownsworth & McFarland, 1999) and that client be-
liefs and attitudes may influence the treatment out-
comes (e.g., Fluharty & Priddy, 1993). The most rig-
orous experimental evaluation of the reviewed
studies reported success in the use of a pager system
that places minimal demand on the user’s insight or
awareness (Wilson et al., 2001). On the other hand,
successful implementation of devices was also re-
ported with resistant clients (Squires et al., 1996).

The synthesis of data was limited by the hetero-
geneity across participants and the lack of details
regarding participant characteristics such as co-
morbid conditions. An important consideration,
however, is that all studies focused on individuals
whose memory impairments significantly disrupted
their daily functioning.

What Comprised the External
Aid Intervention?

The focus of all of the studies was the effectiveness
of using an external aid (Appendix A: Table II). Sev-
eral studies compared the effects of external aid use
with the use of other memory interventions or with
the individual’s memory functioning when the aid
was not available (Kirsch et al., 2004a; Kirsch et al.,
2004b; Schmitter-Edgecombe et al., 1995; Quemada
et al., 2003; Zencius et al., 1990). One study com-
pared the effectiveness of two types of external aids
(Wright et al., 2001). Two studies specifically com-
pared methods for training participants in the use of
aids (Donaghy & Williams, 1998; Ownsworth & Mc-
Farland, 1999). Although not always explicitly stat-
ed, the rationale for the external aid intervention in
all of the studies was as a compensatory strategy,
rather than treatment of the memory deficit per se.

Types of External Aids

A survey by Evans et al. (2003) showed that memo-
ry notebooks were the most commonly used memo-
ry aids among people with brain injury, and that
electronic aids were used infrequently. These au-
thors speculated that most existing electronic aids
were too complex for people with significant memo-
ry problems and that rehabilitation professionals
did not routinely recommend or train such devices.
Another survey study (Hart et al., 2004) found that
although portable electronic devices were not in
common use, consumers with significant disability
due to TBI rated them as acceptable and desirable
memory aids. (See Appendix A.)

Of the 21 studies reviewed for this article, the
most common type of external aid was a written
memory notebook or diary planner (9 studies). The
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remainder of the studies evaluated electronic aids:
four studies evaluated the use of electronic memory
hand-held calendar devices (Kim, Burke, Dowds, &
George, 1999; Kim, Burke, Dowds, Boone, & Park,
2000; Kirsch et al., 2004b; Wright et al., 2001); three
investigated the use of voice organizers as a
prompting system (Hart, Hawkey, & Whyte, 2002;
van den Broek, Downes, Johnson, Dayus, & Hilton,
2000; Yasuda et al., 2002); three evaluated the use of
a pager (Kirsch et al., 2004a; Wilson, Evans, Emslie,
& Malinek, 1997; Wilson et al., 2001); one evaluated
the use of mobile phones (Wade & Troy, 2001); and
one evaluated a customized task guidance system
(Kirsch et al., 1992).

Training in the Use of External Aids

The authors of a study must include sufficient
methodological details for researchers to replicate
a study and for clinicians to apply a technique to
their practice, particularly details about device
training procedures. Details regarding training
methods varied widely among the 21 studies. Four-
teen of the studies reported some degree of train-
ing; this group included the 9 studies that evaluat-
ed memory notebooks. Six of the studies reported
that participants received either no training or a
simple demonstration.

Several reports described principles and proce-
dures for instructing individuals with memory dis-
orders to use memory aids. These training protocols
tended to be founded in instructional practices from
the special education literature. For example,
Schmitter-Edgecombe and colleagues (1995) incor-
porated both behavioral learning principles and ed-
ucational strategies in an individualized training
program for each client receiving memory notebook
training. They augmented the behavioral training
sequence of Sohlberg and Mateer (1989) and de-
scribed four training stages: anticipation, acquisi-
tion, application, and adaptation. Within each stage,
didactic lessons and homework assignments were
presented by the therapists and incorporated into a
“Learning Activities Packet” to reinforce learning.

Donaghy and Williams (1998) described training
procedures that facilitated error-free learning dur-
ing an acquisition phase and gave the learner ade-
quate practice with each of the notebook proce-
dures. They, too, refined the Schlberg and Mateer
(1989) training model and simplified the structure
of the notebook that was trained.

A number of the studies did not fully explain the
type of instruction that was provided (e.g., Hart et
al., 2002; Yasuda et al., 2002). For example, in their

evaluation of the Voice Organizer, van den Broek et
al. (2000) reported only that participants were
trained to use the device at the beginning of the ex-
perimental phase, with no information about the
nature of that training. Similarly, in their random-
ized controlled trial, Wilson and colleagues (2001)
reported that many of the participants needed
training with the pager from a caregiver before they
were able to derive a benefit; those who were more
impaired needed help over a longer period of time.
The type of training, however, was not specified. In
their evaluation of electronic memory aids, Wright
and colleagues (2001) reported providing partici-
pants with minimal introduction in the use of the
device; training consisted of one office visit in which
the researchers demonstrated how to use the de-
vice, followed by an additional visit 1 week later. In
contrast, Ownsworth and MacFarland (1999) ac-
knowledged the importance of systematic training
for successful use of a memory notebook; however,
as in the Wilson et al. (2001) study, the training was
carried out by carers in the natural environment
and was not monitored by researchers. The authors
instead provided instructions in the mail and via
phone support.

There are several possible reasons that many au-
thors did not report or emphasize training proce-
dures. First, some participants may have needed lit-
tle training. For example, the participants in the
Wright et al. (2001) study had relatively mild cogni-
tive impairments compared to those in the other
studies; thus training may not have been as critical.
Second, when training was implemented by carers
in natural contexts, it might not have been possible
to know how much and what type of training was
provided. Finally, the successful use of devices with
seemingly little training may have been due to the
nature of the task targeted by the external aid. For
example, the Neuropage evaluated by Wilson and
colleagues was used to cue a target discrete behav-
ior (e.g., taking medication). By contrast, memory
books or electronic devices designed to assist with
organizing, initiating, and planning multiple pro-
spective tasks during the day are multipurpose and
place a greater demand on the learner (Wright et
al., 2001).

Outcomes: Measurement
of Participant Behavior

The literature review revealed a broad range of out-
come measures to evaluate the use of external aids
(Appendix A: Table IV). Most studies used several
measures to gain a picture of effectiveness and cli-
ent satisfaction. The following seven categories cap-




XX

ture the different types of dependent measures used
in the literature:

¢ Laboratory-based memory measures (Don-
aghy & Williams, 1998; Kerns & Thomson,
1998; Quemada et al., 2003; Schmittter-
Edgcombe et al., 1995; Wilson et al., 2001;
Wright et al., 2001)

¢ Performance on structured tasks designed
to capture the demands of everyday memo-
ry (van den Broek et al., 2000)

* Retrospective questionnaires assessing eve-
ryday memory performance (Donaghy &
Williams, 1998; Hart et al., 2002; Owns-
worth & McFarland, 1999; Quemada et al.,
2003; Schmitter-Edgecombe et al., 1995;
Wilson et al., 2001)

¢ Performance on memory tasks cued by the
aid (Kim et al., 1999; Kerns & Thomson,
1998; Kirsch et al., 1992; Squires et al., 1996;
Kirsch et al., 2004a; Kirsch et al., 2004b;
Wade & Troy, 2001; Wilson et al., 1997; Wil-
son et al., 2001; Yasuda et al., 2002; Zencius
et al., 1990)

* Frequency of use of external aids (e.g.,
number of calendar entries) (Ownsworth &
McFarland, 1999; Schmitter-Edgecombe et
al.,1995; Wilson et al., 2001; Wright et al.,
2001; Yasuda et al., 2002)

¢ Ratings of participant preference, satisfac-
tion, or perception of memory performance
(Kim et al., 2000; Ownsworth & McFar-
land, 1999; Schmitter-Edgecombe et al.,
1995; Wilson et al., 2001; Wright et al.,
2001)

® Anecdotal reports of effectiveness of the aid
(Burke et al., 1994; Fluharty & Priddy, 1993).

A number of the studies underscored the impor-
tance of measuring the functional impact of the ex-
ternal aid. They encourage including a measure of
performance on the actual tasks being cued by the
memory device (e.g., Quemada et al., 2003; Schmit-
ter-Edgecombe et al., 1995).

Are There Methodological Concerns?
Level of Evidence

Efficacy studies have been categorized according to
the class or type of evidence by the Oxford Center
for Evidence-Based Medicine (http:/cebm jr2.0x.ac.
uk/docsw/levels). Class I evidence refers to well-de-
signed, prospective, randomized controlled trials
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(RCTs). Class II evidence derives from prospective,
nonrandomized, cohort studies; retrospective, non-
randomized, case-control studies; clinical series
with well-designed controls that permit between-
subject comparisons of treatment conditions or
within-subject controlled experiments (e.g., multi-
ple-baseline design across behaviors). Class 111 evi-
dence includes case studies or single subject studies
without adequate controls (Miller et al., 1999; York-
ston et al., 2001). Of the 21 studies on the use of ex-
ternal aids, 10 were categorized as Class II studies
(Appendix A: Table III). Of these, 6 used within-sub-
Jject experimental designs in which the participants
acted as their own controls, and 4 used group com-
parison designs. Ten studies were considered to pro-
vide Class III evidence.

The NeuroPage study of Wilson and colleagues
(2001) was the only Class I experiment on the effec-
tiveness of external aids. These researchers con-
ducted an RCT involving a crossover design. Partic-
ipants were 143 people between the ages of 8 and 83
years, all of whom had memory, attention, or organi-
zational problems primarily caused by TBI. Partici-
pants were provided with paging systems that re-
minded them to carry out self-selected functional
tasks. More than 80% of the participants who com-
pleted the 16-week trial were significantly more
successful in carrying out these everyday activities
(e.g., self-care, self-medication, and keeping ap-
pointments) when using the pager in comparison to
the baseline period. For most of the participants, im-
provements were maintained when they were mon-
itored 7 weeks after returning the pager, suggesting
that external prompting resulted in establishing
the desired behavior. The authors concluded that
the paging system reduced everyday failures of
memory and planning among the participants. A
methodological concern was the absence of reliabili-
ty measures: there was no verification of the accura-
cy of the daily recordings or the completion of the
targeted behavior(s) and no report of assessing pro-
cedural reliability to ensure that training or device
use was uniform.

A review of the studies in Appendix A: Table III
reveals a number of methodological concerns, Many
studies lacked subject and treatment descriptions
that would be critical for replication. There is a need
for more detailed information on the nature and lev-
el of the participants’ memory impairments, and on
previous and concurrent cognitive interventions, in
order to evaluate candidacy for future participants.
Further, as discussed previously, the lack of infor-
mation on training or methods for introducing the
external aids limited the interpretability and clini-
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cal applicability of reported findings. As is found
throughout the rehabilitation literature, there was
a lack of objective, validated measurements to as-
sess functional outcomes. Few studies contained ad-
equate experimental control, further weakening the
evidence base.

It is recognized that more rigorous, systematic in-
vestigations need to be carried out that contain ade-
quate reliability and validity. A goal of the current
report is to glean clinically relevant information
from the existing studies while determining the
needs for future research.

On a positive note, in studies published within
the last decade, there was a trend toward increased
experimental control and the use of well-defined,
functional outcomes. It must be remembered, how-
ever, that the heterogeneity of the population and
the need to consider the unique ecology of every per-
son with a brain injury renders Class III evidence
helpful in guiding efficacy research, even though
the generalization of findings to a larger population
may be limited (Golper et al., 2001).

How Strong is the Evidence?

For a rehabilitation treatment to be considered a
practice standard, the research evidence should be
comprised of at least one well designed Class I
study with additional very strong Class II studies
that directly address the effectiveness of the treat-
ment in question (Miller et al., 1999). A practice
guideline is appropriate if the research supports a
moderate degree of clinical certainty, usually based
on Class II studies or a strong consensus from Class
III evidence. An analysis of the research related to
the use of external aids provides evidence that
clearly meets the criteria for a practice guideline.
Every study included in this analysis described im-
proved functioning on memory-related activities in
association with the implementation of external
aids. Thus, treatment directed toward establishing
use of external aids for memory compensation may
be considered a practice guideline for individuals
with brain injury. The reported positive outcomes
included increased independence in general activi-
ties of daily living (e.g., Fluharty & Priddy, 1993;
Ownsworth & McFarland, 1999; Schmitter-Edge-
combe et al., 1995), improved performance on tasks
such as getting to therapy or class on time (Kerns &
Thompson, 1998; Kim et al., 1999; Kirsch et al.,
2004a), a reduction in the amount of repetitive
questioning (Squires et al., 1996), improved naviga-
tion (Kirsch et al., 2004b; Quemada et al., 2003),
and improved performance on a vocational task

(Kirsch et al., 1992). Despite the diversity in out-
come measures, there was a uniform finding across
studies that the use of external aids directly result-
ed in improved day-to-day functioning. However,
given the lack of specificity on issues related to can-
didacy, selection of aids, training, and the lack of
evaluation of generalized and continued use of aids,
the literature does not yet support the use of exter-
nal aids as a practice standard.

Training methods were broadly discussed, but
few details were provided. None of the studies with
the exception of Ownsworth and McFarland (1999)
directly addressed the influence of the amount or
nature of instruction on outcomes. However, a num-
ber of studies emphasized the importance of indi-
vidualizing the training and selection of aids (e.g.,
Burke et al., 1994; Donaghy & Williams, 1998), and
many reported that it was useful to provide direct,
systematic, instruction when implementing an ex-
ternal aid for participants with moderate to severe
memory impairments (e.g., Fluharty & Priddy,
1993; Hart et al., 2002; Kerns & Thomson, 1998;
Kim et al., 2000; Ownsworth & McFarland, 1999;
Quemada et al., 2003; Schmitter-Edgecombe et al.,
1995; Squires et al., 1996; van den Broek et al.,
2000; Wright et al., 2001; Zencius et al., 1990). The
writing committee for this article is currently inves-
tigating the evidence for the effectiveness of differ-
ent instructional practices, including systematic in-
struction, for teaching procedures and information
to people with significant cognitive impairments
(Sohlberg, Ehlhardt, & Kennedy, 2005).

Generalization and maintenance were rarely ad-
dressed in the literature reviewed. Several studies
noted a continuation of a target behavior following
withdrawal of a device that cued participants to
complete the specified task (Kirsch et al., 2004; Wil-
son, et al., 2001). Only one study (Kim et al., 2000)
evaluated long-term outcomes. Kim and colleagues
surveyed participants about the utility of palmtop
computers to assist with memory-dependent activi-
ties 2 months to 4 years after initial introduction of
the aid during outpatient treatment. The authors
found that 7 out of 9 participants continued to use
the devices long after the initial study had ended. In
general, issues related to long-term adoption of ex-
ternal memory aids have yet to be explored in the
rehabilitation literature.

While the basic outcome question “Are external
aids helpful?” can be answered affirmatively, critical
questions related to candidacy, device selection, user
evaluation and specific training protocols have yet
to be answered.
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SUMMARY

The research to date underscores the potential of
external aids to improve the daily functioning of
people with memory impairments. The studies are
universally supportive of the general practice of us-
ing external aids to compensate for memory impair-
ments, but lack sufficient evaluation of critical
treatment implementation parameters to support a
practice standard. Thus, our committee recom-
mends the use of external aids in the treatment of
memory impairments as a rehabilitation practice
guideline for adults with memory impairment fol-
lowing TBI.

A critical research gap is the lack of information
on factors that lead to long-term adoption of exter-
nal aids. There is a great need for research that
avoids the methodological concerns noted in the cur-
rent literature pool in order to deepen our under-
standing of the broad spectrum of variables neces-
sary for successful use of external aids in the
memory-disordered population. Research needs to
address questions related to the design and selection
of aids (including both high- and low-tech devices
designed for people with cognitive disabilities and
aids such as palmheld devices and notebooks that
are designed for the general population) and the
evaluation, instruction, and ongoing monitoring of
people using the devices. Research on user patterns
and device acceptance in the field of augmentative
and alternative communication may offer models
for studying memory aid use. We conclude this re-
port with a list of specific research questions that
must be addressed before more detailed practice
guidelines can be generated.

1. What are the individual and environmental fac-
tors that affect the long-term, continuous use of
various types of external aids by persons with
memory impairments?

2. What are the evaluation components that lead to
the selection (and customization) of the most ap-
propriate aids or devices for an individual with a
memory impairment?

3. What are the training components most likely to
lead to efficient, durable use of an external aid?

4. When individuals successfully use external aids,

what are the best indicators to capture the aids’

impact on daily functioning?

Which clients need explicit generalization training?

6. How can we facilitate generalization of the use of
external aids across various aspects of our cli-
ents’ everyday life?

o
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APPENDIX B. continued
Neurological | Significant. memeory Significant memory NP
Testing impairment per WMS-R. impairment: RBMT, TEA,
VOSPB
Selection/ Exclusion: No psychiatric or Exclusion: Not able to Selection: TBI from an external
Exclusion developmental disorders, no complete the assessment source with documented loss or
Cirteria drug use alteration of consciousness for

=24 hours and/or the presence
of a traumatic abnormality on
neuroimaging studies. Medical
records review at a minimum of
3 months postinjury. Exclusion:
Premorbid conditions that
might affect cognitive function

Type of Aid

No aids were provided
(Automated machines, e.g..
ATM, automatic telephone,
automatic ticketing machine)

Variety of aids

Portable electronic devices

plus objective measurements.
(Phase I: Survey; Phase II:
Perform automated machine
tasks)

checklist completed during
interview

Treatment Rehab office & Community NA Post-acute TBI rehabilitation
Setting programs
Measurement | Pre- and posttask self-reports Compensatory aid/strategy Quantitative and Qualitative

analysis of survey results via
structured interview

understanding and
remembering the instructions
on automated machines

calendars, wall charts, and
notebook were the most
commonly used memory aids

Type of Study | Group comparison (ABI and Survey
control groups)
Control N: 30 NA NA
Statistical Chi-square Chi-square; t-test Chi-square, nonparametric
Analysis statistical comparisons (e.g.,
Mann-Whitney U test)
Outcomes Subjects had difficulty External aids such as Two-thirds of participants

reported regular use of
computers, but less than
one-third had experience
with handheld computers

or similar devices. Interest

in using portable devices

for everyday memory and
organizational tasks was
higher than the expressed
need for improvement in
participants’ current strategies.
Preferred functions included
keeping track of money spent,
remembering things to do,
and remembering what other
people say

continues
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APPENDIX B. continued

Crowe et al. (2003)

Evans et al. (2003)

Hart et al. (2004)

tests to determine whether
standardized tasks have a
capacity to predict automated
machine competency

memory-aid usage

Author Use of automated machines Electronic organizers were Portable electronic devices
Conclusions decreased with severity of not used by many subjects. are accepted and desirable as
impairment. Self-awareness Variables that best predicted | memory and organizational
decreased with severity of use: age, TPO, number of aids | aids by persons with significant
impairment used premorbidly, performance | disability due to TBI
on attentional functioning
Call for Correlating performance Explore alternative measure, | Explore the direct experiences
Future on these practical tasks e.g., relative or therapist rating| and preferences of the strategy
Research with neuropsychological the global effectiveness of user to match the best strategy

to each user in clinical practice
and to help expand the clinical
armamentarium
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APPENDIX C. Glossary of Terms E APPENDIX D. External Memory Aid Devices
BADS Behavioral Assessment of the Dysexecutive Syndrome : Devices Manufacturers
N i Casio Pocket computer - Casio Computer Co.(rwcasio.com

. o _ ; HP Pocket computer Hewlett-Packard
CVLT Cal%fornTa Verbal Learn%ng Test ’ IPAQ Hewlett-Packard (Compag/www.compaq.com)
(];J)IV;ILT I g.a:forma Velib‘al‘ Learning Test 11 | S B Neuropage (www.neuropage.nhs.uk)

itfuse axonal mjury N i NotebookG Generic/multiple manufacturers (e.g. i i

DFRT Donmon Face Recognition Test 7 Palmtop computer Generic/multizle A (:i ; Et:ll:/fg;iii ;I:c;hnologles)
— Dementia Rating Scale f! Parrot Voice Mate 111 Parrot Software Co. ( www.voice-assis.;;anf; com)
EMQ Everyday Memory Questionnaire k PSION series 3a Psion Teklogix (wwwLpsionteklogix com) o
EOWPVT Expressive One Word Vocabulary Test : Sony IC Recorder Sony .
FSIQ Full scale intelligence quotient [
GCS Glasgow Coma Scale 7
MFE Memory Failure in Everyday Life Questionnaire :
MVA motor vehicle aceident "
NART National Adult Reading Test
PANAS Positive and Negative Affect Scale
PiQ Performance intelligence quotient
PPVT Peabody Picture Vocabulary Test
PTA posttraumatic amnesia
RBMT Rivermead Behavioral Memory Test
REY Rey Auditory Verbal Learning Test
SAH subarachnoid hematoma
SCOLP Speed and Capacity of Language Processing
SDH subdural hematoma
TBI traumatic brain injury
TEA Test of Everyday Attention
TPO time postonset (of injury)
TRLSAB Trailmaking: A & B
vIQ Verbal intelligence quotient
VOSPB Visual Object and Space Perception Battery
WAIS-R Wechsler Adult Intelligence Scale-Revised
WAIS-III Wechsler Adult Intelligence Scale—I11
WCST Wisconsin Card Sorting Test
WISC Wechsler Intelligence Scale for Children
WMS Wechsler Memory Scale
WMS-R Wechsler Memory Scale—Revised
WRAM Wide Range Assessment of Memory and Learning
WRAT-R Wide Range Acheivement Test-Revised
WRMT Warrington Recognition Memory Test







